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Safety Information

Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precau-
tions provided in this manyal can result in serious or possibly even fatal injury or damage to the prod-
ucts or to related equipment and systems.

&WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

& Caution  Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

©Yaskawa, 2000
. " "

Allrights reserved. No part of this publication may be reproduced, stored in a retricval system, or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, withoul the prior written permission of
Yaskawa. No patent liability is assumed with respect to the use of the information contained herein, Moreover, because
Yaskawa is constantly striving to improve its high-quality products, the information contained in this manual is subject to
change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, Yaskawa as-
sumes no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.



Visual Aids

The following aids are used to indicate certain types of information for easier reference.

4EXAMPLE)p Indicates application examples. : i

Om, Indicates supplemental information.

IMPORTANT Indicates important information that should be memgrized. -

¢ Explains difficult to understand terms and terms that have not been explained before.
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Overview

Overview

H About this Manual

This manual provides the following information for the Z-II Series SGM[JH/SGDH Servodrives
with a JUSP-NS310 DeviceNet Interface Unit (hereinafier called NS310 Unit) mounted. The N§310
Unit is an Option Unit.

Procedures for installing and wiring the NS310 Unit

Specifications and methods for SERVOPACK DeviceNet communications

Procedures for setting parameters

Information on the NSxxx Setup Tool

Troubleshooting procedures

Bl Related Manuals
Refer to the following manuals as required.

Read this manual carefully to ensure the proper use of X-II Serics Servodrives. Also, keep this manu-
al in a safe place so that it can be referred to whenever necessary.

Manual Name Manual Number Contents
Z-11 Series SGM[H/SGDH SIE-S800-32.1 Describes the procedure used to select
User’s Manual Z-1II Series Servodrives and capacities.
Servo Selection and Data Sheets
Z-1I Series SGMJH/SGDH SIE-S800-32.2 Provides detailed information on SGDH
User’s Manual SERVOPACKs.
Design and Maintenance
MP920 Machine Controller SIE-S5887-2.1 Explains in detail the functions, specifica-
User’s Manual tions, and application methods of the MP920
Design and Maintenance as a host controller,

xi



Using This Manual

H
I

M Intended Audience .
This manual is intended for the following users.

® Those designing Servodrive systems using DeviceNet.
¢ Those designing Z-I1 Series Servodrive systems.

¢ Those installing or wiring E-I1 Series Servodrives.

Those performing trial opcratioh or adjustments of Z-I1 Series Servodrives.
® Those maintaining or inspecting Z-JI Series Servodrives.
M Description of Technical Terms ' '

In this manual, the following terms are defined as follows:

® NS310 Unit = JUSP-NS310
® Servomotor = -1l Series SGMAH, SGMPH, SGMGH, or SGMSH servomotor.
SERVOPACK = X-II Series SGDH-CIE SERVOPACK.

® Servodrive = A set including a servomotor and Servo Amplifier.

® Serve System = A servo control system that includes the combination of a Servodrive withahost ~ ~

~

computer and peripheral devices.

M Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward
slash (/) before the signal name, as shown in the following examples:

¢ /5-ON
¢ /P-CON
i Registered Trademark

DeviceNet is a registered trademark of ODVA (Open DeviceNet Vender Association, Inc.).

Xii



Safety Precautions

Safety Precautions

The following precautions are for checking products upon delivery, installation, wiring, operation,
maintenance and inspections.

H Checking Products upon Delivery

H Installation

A CAUTION

® Always use the servomotor and SERVOPACK in one of the specified combinations.

Not doing so may cause fire or malfunction.

8l Wiring

A CAUTION

# Naver use the products in an environment subject to water, corrosive gases, inflammable gases,
or combustibles,

Doing so may result in electric shock or fire.

A WARNING

® Connect the SERVOPACK ground terminal effectively to a system grounding conductor or
grounding electrode (100 £ or less).

Improper grounding may result in electric shock or fire.

A CAUTION

* Do not connect a three-phase power supply to SERVOPACK U, V, or W output terminals.
Doing so may result in injury or fire,

e Securely fasten the power supply terminal screws and motor output terminal screws.
Not doing so may result in fire.

Xiii




B Operation

/A WARNING

Never touch any rotating motor parts while the motor is running.

Doing so may result in injury.

A CAUTION

Conduct trial operation on the servomotor alone with the motor shaft disconnected from machine
to avoid any unexpected accidents.

T

Not doing so may result in injury.

Before starting operation with a machins connected, change the settings to match the parameters
of the machine.

Starting operation without matchmg the proper settings may cause the machine to rur out of contro! or mal-
function.

Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Not doing 50 may result in injury.

Do not touch the heat sinks during operation.

Doing so may result in burns due to high temperatures.

M Maintenance and Inspection

A WARNING

Never touch the inside of the SERVOPACKs.

Doing so may result in electric shock.

Do not remove the panel cover while the power is ON.

Doing so may result in electric shock.

Do not touch terminals for five minutes after the power is turned OFF.
Residual voltage may cause electric shock.

/A CAUTION

Do not disassemble the servomotor.

Doing so may result in electric shock or injury.

Do not attempt to change wiring while the poweris CN. .
Doing so may result in electric shock or injury.

XiV




Safety Precautions

H General Precautions

Note the following to ensure safe application.

» The drawings presented in this manual are sometimes shown without covers or protective
guards. Always replace the cover or protective guard as specified first, and then operate the
products in accordance with the manual.

* The drawings presented in this manual are typical examples and may not match the product you
received.

» This manual is subject to change due to product improvement, specification modification, and
manual improvement. When this manual is revised, the manual code is updated and the new
manual is published as a next edition. The edition number appears on the front and back covers.

« If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representa-
tive or one of the offices listed on the back of this manual.

* Yaskawa will not take responsibility for the results of unauthorized modifications of this prod-
uct. Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modifi-
cation.

Xy



PP



Checking Products and Part Names

This chapter describes the procedure for checking Z-I1 Series products and
the N§310 Unit upon delivery. It aiso describes the names of product parts.

1.1 Checking Products on Delivery .......... 1-2
1.2 ProductPartNames ................... 1-4
1.3 Mountingthe NS310Unit ............... 1-5

1-1



Checking Products and Part Names

1.1 Checking Products on Delivery

The following procedure is used to check products upon delivery. Check the following items when
products are delivered.

t

o

Check ltems Comments

Are the delivered products the ones | Check the model numbers marked on the nameplates
that were ordered? of the NS310 Unit. (Refer to the descriptions of modef
numbers on following pages)

Is there any damage? Check the overall appearance, and check for damage
or scratches that may have occurred during shipping.

Can the NS310 Unit be instalied on Check thcj model number given on the SERVOPACK
the SERVOPACK used? nameplate. The modei number must contain “SGDH”
and “E" as shown below to support the NS§310 Unit.

SGDH-OOE-C]

If any of the above items are faulty or incorrect, contact your Yaskawa sales representative or the deal-

er from whom you purchased the products.

B External Appearance and Nameplate Example

e Optidn Unit model number
Option Unit name

g Y
SERVOPACK

> DeviceNet  V/F UNIT . ]
——»MODEL JUSP-NS310 VER. 000000«

—>SM  V81003-69

YASKAWA ELECTRIC
MADE IN JAPAN

A 1

— Serial number Version

Figure 1.2 Nameplate

Figure 1.1 External Appearance
of the NS310 Unit



1.1 Checking Products on Delivery

i
L

H WModel Number

NS310 Unit

JUSP - NS31 0

SERVOPACK peripheral device ——l
Design Revision Order

Type of device:
NS31: DeviceNet Interface Unit

1-3



Checking Products and Part Names

1.2 Product Part Name_s

The following diagram illustrates the part names of the NS310 Unit.

Ns310

-yt

ee
E&

£

e
=77

4

t——— Ground wire: .
Conect to the terminal marked “G” on the SGDH
SERVOPACK. :

| Rotary switches (SW1, SW2):
" Used to set the DeviceNet node address.

——— Rotary Switch (SW3}):
Used to set the baud rate fér DeviceNet.

/

Connector for RS-232C communications (CN11):
Used to communicate with the NSxxx Setup Tool.

LED (MS): Module Status LED indicater -

'

\ LED (NS): Network Status l',ED indicator

1

Connector for DeviceNet communications (CN6):
Micro Connector for DeviceNet Gommunications.

Figure 1.3 NS310 Unit



1.3 Mounting the NS310 Unit

1.3 Mounting the NS310 Unit

This section describes how to mount an NS310 Unit on the SGDH SERVOPACK.

Prepare the screws for connecting the ground wire as shown in the following table:

Mounting Type | SERVOPACK Models Screws Remarks
Base Mounted SGDH-A3 to 02BE M3 x 10 round-head screws | Prepared by cus-
SGDH-A3 1o 10AE (Spnng or flat washer) tomer
SGDH-15 to 50AE M4 x 10 round-head screws | Prepared by cus-
SGDH-05 to 30DE (Spring or flat washer) tomer
SGPH-60/75AE M4 x 8 round-head screws Use front panel
(Spring or flat washer) fixer screws
Rack Mounted SGDH-A3 to 02BE-R M4 x 6 round-head screws Prepared by cus-
SGDH-A3 to SOAE-R {Spring or flat washer) tomer {see note)
SGDH-05 to 30DE-R
Duct Vent SGDH-60/75AE-P M4 x B round-head screws Use front panel
(Spring or flat washer) fixer screws

Note: Be sure to use spring washers or flat washers. Failure 10 do so may result in the screws for
connecting the ground wire protruding behind the flange. preventing the SERVOPACK
from being mounted.

By mounting an NS§310 Unit, the SGDH SERVOPACK can be used in a DeviceNet network. Use the

following procedure to ensure NS310 Units are mounted correctly.

1. Remove the connector cover from the CN10 connector on the SERVOPACK.

y YASKAWA SERVOPACK
SGDH-

BIBI8IRI8
See®

¥ oaad
@ oo

rnl)

/ onto
14
2

Connector cover




Checking Products and Part Names

2. Mount the NS310 Unit on the SERVOPACK.

SERVOPACK Connector

3. For grounding, connect a ground wire of the NS310 Unit to the point marked “G” on the
SERVOPACK. .

Groung wire

W vaskawa SERVOPACK

SGDH-

[EEEER
OO
@ @

For SERVOPACK 30 W 10 5.0 kW

Ground wire

B 0

For SERVOPACK 6.0 kW to 7.5 kW

16 ,



1.3 Mounting the NS310 Unit

‘When the N§310 Unit has been mounted con;cctly, the SERVOPACK will appear as shown

in the following diagram.




e e



Installation

This chapter describes precautions for Z-II Series product installation.

The SGDH SERVOPACKSs are base-mounted servo amplifiers. Incorrect
instailation will cause problems. Always observe the installation precau-
tions shown in this chapter.

2.1 Storage Conditions ....................
2.2 Installation Site ............... .ot
23 Orientation..............ccoeiiiii...
24 Installation .............. ... ... ...,

(A I L B S I A
1
A W PN

2-1




Installation

2.1 Storage Conditions

Store the SERVOPACK within the following temperature range when it is stored with the power

cable disconnected,

Temperature range: —20 to 85°C

-l Series SGDH SERVOPACK
with NS310 Unit mounted

2.2 Installation Site

Take the following prccautioris at the installation site.

Situation Instaliation Precaution

Instailation in a Control | Design the control panel size, unit layout, and cooling method so that

Panel : the temperature around the SERVOPACK does not exceed 55°C.,
Installation Near a Minimize heat radiated from the heating unit as well as any tempera-
Heating Unit ture rise caused by natural convection so that the temperature around

the SERVOPACK does not exceed 55°C.

installation Near a Install a vibration isclator beneath the SERVOPACK to avoid sub-
Source of Vibration jecting it to vibration.

Installation at a Site Corrosive gas does not have an immediate effect on the SERVO-
Exposed to Corrosive PACK, but will eventually cause electronic components and contac-
Gas _ tor-related devices to maifunction. Take appropriate action to avoid

corTosive gas.

Other Situations Do not install the SERVOPACK in hot or humid locations, or loca-
tions subject to excessive dust or iron powder in the air.




2.3 Orientation

2.3 Orientation

Install the SERVOPACK perpendicular to the wall as shown in the figure, The SERVOPACK
must be oriented this way because it is designed to be cooled by natural convection or cooling

fan,

Secure the SERVOPACK using 2 to 4 mounting holes. The number of holes depends on the SER-

VOPACK capacity.

TN

J
A

f
'

:

A
1

<

g

v — |

ooy R TN

[ NONECTD ol

I
—

nu

nn

tt

Ventilation

2-3

Wall
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Installation

2.4 Installation

Follow the procedure below to install multiple SERVOPACKSs side by side in a control panel.

Amg fan Cooling fa
N\ v N\ /n\ 50 mm (1.97 in) min.

O ~ce=s]
O_ - caaa]

Lt»
O =]

L |
—»i

i - Tso mm (1.97 in) min.

30 mm (1.18in) min. 10 mm (0.39 in} min. .

SERVOPACK Orientation

Install the SERVOPACK perpendicular to the wall so that the front panel (Eontajnin g connectors)

faces outward.

Cooling ‘

As shown in the figure above, provide sufficient space around ecach SERVOPACK for cooling
by cooling fans or natural convection.

Side-by-side Installation

When installing SERVOPACKS side by side as shown in the figure above, provide atleast 10 mm
(0.39 in) between and at least 50 mm (1.97 in) above and below each SERVOPACK. Install cool-
ing fans above the SERVOPACKs 1o avoid excessive temperature rise and to maintain even tem-
perature inside the control panel.

I
Environmental Conditions in the Control Panel

Ambient Temperature: Oto 55°C

[ ]
® Humidity: 90% or less
® Vibration: 4.9 m/s?

® Condensation and Freezing: None

Ambient Temperature for Long-term Reliability:
45°C max.

24



Connectors

This chapter describes the procedure used to connect Z-1IT Series products
to peripheral devices when an NS3 10 Unit is mounted and gives typical ex-
amples of I/O signal connections.

3.1 Connecting to Peripheral Devices ........ 3-2
3.1.1 Single-phase (100 V or 200 V)
Main Circuit Specifications .. ................. 3-
3.1.2 Three-phase 200 V Main Circuit Specifications . 3

3

4
3.2 SERVOPACK Internal Block Diagrams ... 3-5
331/O0Signals........ccoiiiiiiiiieiiin., 3-6

3.3.1 Connection Example of /O Signal Connector
(CNT) i et e 3-6
3.3.2 1/O Signals Connector (CN1) .................. 3-7
3.3.3 /O Signal Names and Functions .............. 3-8
3.3.4 Interface Circuits ............ ..o vt 3-9

3.4 Connections for DeviceNet Communications

.................................... 3-11
3.4.1 DeviceNet Communications Connection Example 3-1
3.4.2 DeviceNet Communications Connectors (CN6) . . 3-13
3.4.3 Precautions for Wiring DeviceNet Cables ... . ... 3-14
344 Grounding . .....co i e 3-18



Connectors

3.1 Connecting to Peripheral Devices |

This section provides examples of standard Z-11 Series product connections to peripheral devices.

It also briefly explains how to connect each peripheral device.

t



3.1 Cennecting to Peripheral Devices

3.1.1 Single-phase (100 V or 200 V) Main Circuit Specifications

( Molded-case Circuit \
Breaker (MCCB)

Protects the pow-
of line by shuttng
the circuit OFF
whnen overcutant
is detected.

Power supply

Single-phase 200 VAG

RST

Molded-case
circuit breaker

_/

(“Noise Filter N

Used to eliminate external noise
from the power line.

suppressor on the
magnetic contac-
tor.

\

~

Power Supply for Brake

Used for a servomotor with a
brake.

7 N
HI Seri !
erips / ‘I
'
Tumns the servo - /
OM and OFF, W g
Install a surge

Noisa filter

Y
S

\. J/

S ) e -

. TL“

S
P

2o

Magnaetic
eontactor

Regenerative Resistor

Connect an external regenerative resisior
to terminals B1 and B2 if the regenerative
capacity is insuflicient.

13

Host

Controiler

Can be connecied to DaviceNet Masuar.\

MEMOCON GL120/130, MP320
{Manufactured by Yaskawa) j

~

(Dlgltal Operator (See note.)

JUSP-OPG2A-2

Allows the user to set
parameters or opera-
tion references and to
display operation or
atarm status.
Communication is alse
possible with a person-
al computer.

Personal Computer (See note.)

\ Cable model: JZSP-CMB01 to 03 )

Encoder
Cable

Encoder
Connectar

Regenerative
resistor

(option)

Note Used for maintenance. Be sure to coordinate
operation from these devices with controls ex-
erted by the host controlier.



Connectors

N -
3.1.2 Three-phase 200 V Main Circuit Specifications

N

3.1.2 Three-phase 200 V Main Circuit Speci:fications

4

(Hos t Can be cannected to DeviceNet Master. \
. Controlier
: MEMOCON GL120/130, MP920
. \ {Manufactured by Yaskawa)
/ Molded-case Circuit \ : Power supply ’ P
Breaker (MCCB) Thrae-phase 200 VAC ’
AST ’ :
. rd . [ \
Protects the pow- b Digital Operator (See note.)

the circuit OFF JUSP-OP02A-2
when overcurrent

is detected. -

I or ling by shutting

Allows the user to set
parameters of opera-
tion references and to

=) disptay operation or
alarm status,
Communication is alsc

passible with a parson-
al computer.

Molded-cass

\ _) circuit breaker

( Noise Filter A )

Used to eliminate external noise
from the power line.

Personal Computer (See note.)

HIS

Noise filter [

F3 — Cable model: JZSP-CMS01 10 03
! =
/ =
[
! 4 ‘
HI Series LA \
Turns th :’ 1 =
ums the servo - i == .
ON and OFF. § T -y =7 Encoder
Install a surge LR Cable
suppressor on the . .
magnetic contac- I \ Encoder
tor Magnetic . — \ Connector
J/ ke Magnstic Q Quvw
contactor H l

Power Supply for Brake

Used for a servomotor with a
brake.

Y
\_ /¢

S

Regenerative
rasistor -

Regenerative Resistor el J
If the capacity of the internal regenarative resistor is insufficient, remove
the wire between terminals B2 and B3 and connect an externai regenera-
tive rasistor to terminals Bt and B2,

For SERVOPACKS with a capacity of 6.0 kW or higher, connect an
external regenerative resistor betwesen tarminals B
and B2. (There is no terminal B3 on these !
SERVOPACKS.)

Note Used for maintenance. Be sure to coordinate
operation from these devices with controls
exerted by the host controller.

i



3.2 SERVOPACK Intemal Block Diagrams

3.2 SERVOPACK Internal Block Diagrams

The following sections show an internal block diagram for the SERVOPACK with an NS310 Unit.

30 to 400 W 200-V and 30 to 200 W 100-V Models

Singte-phase -
20010230V "
(50/60Hz2)

AC sarvomotor

A\

7

0

SUpprassor

calculations) :] Sequence O
[ Open duri R :
P— Urin:
B Cavo alam ]_ s —l_@ £ c"']o_._ T

Analog monttor  Digitat Operator/
output for su- personal computer
parvision

For battery
connaction
(PWM control)
B e | | EEEEE cPU
s | B o {position and speed
b Surge E [ionmor gispiny |

Bus interface

Master node DeviceNgt
communica-
tions interface

24-V communications

|
|
|
|
CPU I
|
|
|
|

pawar supply i
i {position commands,
1 DCtoDC command interpretation,
arithmetic processin hoiadlonc
converter P g,
| Tl
| e
i



Connectors . .

3.3.1 Connection Example of I/O Signal Connector (CN1)

E)

3.3 /O Signals

This section describes I/Q signals for the SERVOPACK with the NS310 Unit.

3

3.3.1 Connection Example of I/O Signal Connector (CN1)

t

The following diagram shows a typical example of IO signal connections.

SGDH SERVOPACK .
CN1

U

BAT + - 37|
Backup batterg [ & 21  ALO1 Alarm code output
28t045V -PB AT - -e ag Maximum operating

T 22 L, ALO2 & voltage: 30 VDC
L 39| -
‘e ALO3 | current: 20 mA DC
k-

Maxirmum operating
LksG

+24 VIN |47 3.3kQ ;

+ 1
28V 40 E :4 ! 1
- Tt
o e
’ 41 1330
Not used o o = R 25
000 TR ¥ /COIN+ Positioning completed
42 [k e iy 1 +" ! {ON when positioning has
Forward run prohibited  $—as-t—21 S VR iy 26 ¢ /COIN- been completed)
(Prohibited when QOFF) >D—:1'_:a'; i
1 1
Reverse run prohibited $—a-o N-OT jas T _ o7
{Prohibited when QFF) f‘_:"‘: ;“_;' : f /BK+ Brake output *3
Not used .. 144 L ' E_ N 28 ek {ON when brake released)
iyl pplutuiyl 29 iy
. i ' o f /1S-RDY+ Servo ready output
o . _ZERO [45 R ey £ maf 30 . {ON when ready)
Home position signal o o -l PR~ 317 /S-RDY-
<A ym——— -
3 : l ->< Lol ALM+  sarvo alarm output
Emergency stop signal |, EMSTOFl46 :__:_', T 320 ALM- (QFF for an alarm})
Photocoupler output
Maxirmum operating
_=L—| Connector shell voltage: 30 VDG
FG Maximum operating

: current: 50 mA DC
Connect the shield wire to connector shell.
* 1. 3P represents twisted-pair wires.

¥ 2, When using an absolute encoder, connect a backup battery only when there is no
battery connected to the CN8.

* 3. Make signal allocations using parameters. (Refer to 6.1.2 Standard Settings for
CNI I/O Signals.)

Figure 3.1 I/O Signal Connections for CN1 Connectors
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3.3 /O Signals

3.3.2 I/O Signals Connector (CN1)

B CN1 Terminal Layout

The following diagram shows the layout of CNI terminals.

Positioning
I |SG GND 26 |/COIN- | complete
5> lsa GND 27 il;K:— N lBrali(e utltext'- output
.| ) 0T |OROTPE | |/BK- |Brakeinter-
{Note 3) {lock output
4 - - 29 | /5-RDY+ | Servo ready P
output Servo ready
5 - - 30 |/S-RDY- output
6 |SG GND 31 |ALM+ ist”;ala’m e
7 _ _ p 33 | ALM- ervo alarm
3 _ _ 33 _ — output
9 - - 34 - -
10 {8G GND 35 - -
) n - = Alarm code 36 - =
i - - 37 |ALO1
output
13 N N 18 | ALO2 Alarm code
14 39 | AL03 {open-collec- output
15 _ _ tor output) 40 _ _
16 - - 4 - - Forward drive
17 - - Reverse run 42 |P-OT Prohibited
18] - - 43 |[N-OT | prohibited nput
19 B _ input : 44 _ _
20| - - 45 {zERO  |Hlome posi-
tion signal Emergency
21 |[BAT Bart
{+) attery (+) External 46 | EMSTOP stop signal
22 (BAT () |Battery (=) 47 [+24VIN | power supply
23 - - input 48 - -
24 - - Positioning 49 = -
25 [/COIN+ |complete 50 - -
output
Note 1. Do not use unused terminals for relays.
2. Connect the shield of the FO signal cable to the connector shell,
The shield is connected to the FG (frame ground) at the SERVOPACK-end connector.
3. Make signal allocations using parameters. (Refer to 6.1.2 Standard Settings for CNI /O Signals.)
B CN1 Specifications
Specifications for Applicable Receptacles
SERVOPACK
Connectors Soldered Case Manufacturer
10250-52A2JL 50-p | 10150-3000VE 10350-52A0-008 Sumitomo 3M Ltd.
Right Angle Plug

3.7




Connectors

3.3.3 /O Signa! Names and Functions .

3.3.3 /O Signal Names and Functions

The following section describes SERVOPACK If(j signal names and functions,

B Input Signals

t

Signal Name Pin No. Function _\
Common |P-OT 42 Forward run prohibited | Overtravel prohibited: Stops servomotor when movable part travels
N-OT 43 Reverse run prohibited | beyond the allowable range of motion.
ZERO 45 External latch signals for home position connected.
EMSTOP 46 External signal for emergency stop connected.
+24VIN 47 Control power supply input for sequence signals: Users must provide the +24-V power sup-
- Ply.
Allowable voltage fluctuation range: 11to 25V
BAT {+) 21 Connecting pin for the absolute encoder backup battery.
BAT {-) 2 Connect to either CN8 or CN1.

B Output Signals

Signal Name Pin No. Func}ion
Common |ALM+ 31 Servo alarm: Turns OFF when an error is detected.
ALM- 32 . . :
BK+ 27 Brake interlock: Output that controls the brake. The brake is released when this signal is ON.
/BK-~ 28
/S-RDY+ 29 Servo ready: Tums ON if there is no servo a]arm when the control/main circuit power sup-
/S-RDY- 30 ply is turned ON. : -
ALO1 37 Alarm code output: Outputs 3-bit alarm codes. -
ALO2 38 Open-collector: 30 V and 20 mA rating maximum
ALO3 39(1) . '
FG Shell ! Connected to frame ground if the shield wire of ihe 1/O signal cabie is connected to the con-
nector shell. ‘
Position |/COIN+ 25 Positioning completed (output in Position Control Mode): Turns ON when the number of
{COIN- 26 error pulses reaches the set value. The setting is the number of error pulses set in reference
units (input pulse units defined by the electronic gear).

Note 1. Pin numbers in parenthesis () indicate signal gtounds.

2. The functions allocated to /BK, /S-RDY, and /COIN can be changed via parameters. The fBK /5-RDY, and ICOIN output
signals can be changed to /CLT, /VLT, /TGON, fWARN, or /NEAR signals.

3-8



3.3 VO Signals

3.3.4 Interface Circuits

The following diagram shows an example of connections between a host controller and the /O
signal for a SERVOPACK.

B Sequence Input Circuit Interface

The sequence input circuit interface connects through a relay or open-collector transistor circuit.
Select a low-current relay, otherwise a faulty contact will result.

SERVOPACK SERVOPACK

24 VDC 24VDC
50 mA min. 24vIN 33k

R R E T4

3.3 k2

/DEC, atc.

H Output Circuit Interfaces

Any of the following three types of SERVOPACK output circuits can be used. Form an input
circuit at the host controller that matches one of these types.
¢ Connecting to an Open-collector OQutput Circuit
Alarm code signals are output from open-collector transistor output circuits.

Connect an open-collector output circuit through a photocoupler, relay, or line receiver cir-

cuit.
5to 12vDC
Photocoupler 5t024 VDC
L Relay

SERVOPACK {,; T4 SERVOPACK 55—
end G L 1 end ‘

v

ov

SERVOPACK . h
end s

; Note The maximum allowabie voltage and corrent capaci-
ov ties for open-collector output circuits are as follows:
‘Voltage: 30 VDC max.
Current: 20 mA DC max.




Connectors

3.3.4 Interface Circuits

® Connecting to a Photocoupler Gutput Circuit

Photocoupler output circuits are used for servo alarm, servo ready, and other sequence out-

put signal circuits.

Connect a photocoupler output circuit through a relay or line receiver circuit.

— 5to 24 VDC Relay

SERVOPACK
end

for——

¥3 I

Note The maximura allowable voltage and current capacities for photocoupler output

circuits are as follows:

oV

-Voltage: 30 VDC max.
‘Current: 50 mA DC max,

3-10
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. SERVOPA

end

Sto12VvDC

b

136

1
1
t

1
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3.4 Connections for DeviceNet Communications

3.4 Connections for DeviceNet Communications

This section describes the connection and wiring of connectors for DeviceNet communications.

3.4.1 DeviceNet Communications Connection Example

The following diagram shows an example of connections between a host controller and an
NS8310 Unit (CN6) using DeviceNet communications cables.

T-Branch Adapter

{with terminator) T Terminator

[ - ]

(o]

T
—

-

I"LI = Trunk line
1] " — : Dropline
T : T-Branch Adapter
l Node ] I Node I

Figure 3.2 Network Connections

B Configuration Elements

The network is configured from the following elements,

Nodes

A node is either a slave that connects to an NS310 Unit or similar Unit, or the Master that man-
ages the I/O of the slaves. There are no restrictions on the location of the Master or slaves, Any
node in Figure 3.2 can be the Master or a slave.

Trunk Line and Drop Lines

A cable with a terminator or each end is a trunk line. Any cable branching from the trunk line
is a drop line.

Connection Methods

A node is connected using the T-branch method or multi-drop method. A T-Branch Adapter is
used to connect a node with the T-branch method. A node is directly connected to the trunk line
or a drop line with the multi-drop method. Both T-branch and multi-drop methods can be used
together in the same network, as shown in Figure 3.2.

3-1



Connectors

3.4.1 DeviceNet Communications Connection Example

Terminator

Both ends of the trunk line must connect to terminating resistance to decrease signal reflection
and ensure stable network communications,

Communications Power Supply

The communications connector of each node must be provided with a communications power
supply through the communications cable for DeviceNet communications.

-

IMPORTANT

1. The communications cable must be a special DeviceNet cable.
2. Both ends of the trunk line must connect to a terminator.

3. Only DeviceNet devices can be connected to the network. Do not connect any other devices, such as a
lightning arrester.

i

B Branching from the Trunk Line

There are three methods that can be used to branch from' the trunk line.
Single Branching
Trunk line Trunk line

T-Branch Adapter

Drop line

NS310
Unit

Branching to Three Drop Lines
Trunk line Trunk line

T-Branch
Adapter

’_[‘ ) r]1qup lines '

NS310 NS310 | | NS310
Unit Unit Unit

Direct Node Connection

Trunk line Trunk ling
—_—
NS310
Unit

Multi-drop method

| Branchiﬁg from Drop Lines

There are three methods that can be vsed to branch from drop lines.

H

3-12



3.4 Connections for DeviceNat Communications

Single Branching

Drop line Drop line

==

T-Branch Adapter

Drop line

NS310
Unit

Branching to Three Drop Lines
Drop line Drop line

-Branch
Adapter

,_L lDrop lines

NS310 | [NS31¢ NS310
Unit Unit Unit

Direct Node Connection

Drop line Drop iine

- —

NS310
Unit

Multi-drop method

3.4.2 DeviceNet Communications Connectors (CN6)

The terminal layout and specifications of the CN6 connectors are shown below.

Bl Connector Specifications

The following table shows the connector specifications. These connectors are metal plated with
a flange attached.

Name Model Manufacturer

Unit side DeviceNet-compatible | CM02-8DR5P DDK
Micro-style Connector
(male)

Cable side DeviceNet-compatible | Not specified. Not specified.
Micro-style Connector
{female)




Connectors

3.4.2 DeviceNet Communications Connectors (CNB) I
B Connector Pin Arrangement 1
The connector pin arrangement is as shown be]ow.:f
Pin No. Symbol : Detail
and Code

1 SHIELD Connect to the wire mesh around the cable.
2 4V 24 V external communications power supply
3 1024 V) oy extema}l communications power supply
4 CANH CAN bus line dominant H
5 CANL’ CAN bus line dominant L

3-14




3.4 Connections for DeviceNet Communications

3.4.3 Precautions for Wiring DeviceNet Cables
Observe the following precautions when wiring DeviceNet cables.

B Maximum Network Length

The maximum network length is either the line length between two nodes located farthest from
each other or the line length between the terminators on the ends of the trunk line, whichever is

longer.
The lenger of the two distances is the maximum network length.
le N
* N gl
Aol o T Terminator

{] ?_ \/ +{]
Node Node

l Nodeg ]

>E3’* 13

[ Node| [ Nodae] [ Node

= . Trunk line
L] — : Drop line

T T :T-Branch Adapter
[Node] [ Node]

Spectal DeviceNet cables can be either thick cables or thin cables. The characteristics of each

type are given in the following table.

item Cable Type
Thick Cable Thin Cable
Signal decay Stight Considerable
Communications | Long distance Short distance
distance
Characteristics Rigid (difficult to bend) | Pliable (bends easily)

The maximum network length is determined by the type of cable, as shown in the following table,

Baud rate (Kbps) Maximum network length (m)
Thick cable Thin cable
500 100 100
250 250 100
125 500 100




Connectors . ;
L IR _
3.4.3 Precautions for Wiring DeviceNet Cables

Om’ The line connecting two nodes located farthest from each other can use both thick and thin cables provided that
—— the length of each cable satisfies the conditions in the following table.

Baud Rate (Kbps) Maximum Network Length {(m)
500 Lryick + L = 100
250 Lrhick + 2.5 x Lyymvy = 250
125 LTH_!CK +5.0x Lyymy = 500

Note Ltgick: Thick cable length Lyyn: Thin cable length

B Drop Line Length

Thedrop line length is the line length between a branch point on the trunk line to the farthest node
thatis located on the drop line. The maximum drop line length is 6 m. A drop line can be branched

out into other drop lines.

M Total Drop Line Length

The total drop line length is a total of ail drop line lengths.

Length Limits
The total drop line length must be within the allowable range and even then, each drop line must
be 6 m or less. :

The allowable range of total drop line length varies with the baud rate as shown in the following

table.
Baud Rate (Kbps) Total Drop Line Length (m)
500 39 max.
250 78 max.
125 156 max.




3.4 Connections for DeviceNet Communications

The following example is for a baud rate of 500 Kbps.

T-Branch Adapter

(with terminator)

T T Terminator

Node

———F 5y

Node | | Node TH — l i

Ql _I_D-\— \l'h = ! Trunkiine
— . Dropline

] Nodel [ Node T : T-Branch Adapter

The above example must satisfy the following conditions.

®aS6m

®b=6m

® =

6m

o d=6m

¢ d+f = 6m

® die+g = 6m

® d+et+h = 6m

The total drop line length must satisfy the following condition.

¢ Total drop line length = a+b+c+d+e+f+g+h = 39 m

B Basic Precautions

Basic precautions are as follows:

The communications power supply to the network must be 24 VDC.
The communications power supply must have a sufficient margin in the capacity.
Connect the communications power supply to the trunk line,

If many nodes are provided with power from a single power supply, locate the power
supply as close as possible to the middle of the trunk line.

The allowable current flow in a thick cable is 8 A and that in a thin cable is 3 A.

The power supply capacity for a drop line varies with the drop line length. The longer
adrop line is, the lower the maximum current capacity of the drop line will be regardless
of the thickness of the drop line. Obtain the allowable current (I) of the drop line (i.e.,
the allowable current consumption of the drop line and devices connected to it) from the
following equation. :



Connectors

3.4.3 Precautions for Wiring DeviceNet Cables
1=4.57/L. I: Aliowable current (A)
L: Drop line length (m)

« If only the communications power supply is turned OFF while the network is operating,
errors may occur in the nodes that are communicating at that time.
) - - t

B Location of Power Supply

The following two types of configuration are possible for the location of the power supply.

Nodes on-Both Sides of the Power Supply

Power Supply Tap or
T-Branch Adapter

I

{3'3.1310 NS310 Communications | l"js.‘lm B'S.?‘o
n Unit power supply .~ il

1

Nodes on One Side of the Power Supply

Power Supply Tap or
T-Branch Adapter . :
- S S G -
Communications NS310 NS310 . | N§310 NS310
power supply Unit Unit Unit Unit

Note The “Nodes on Both Sides of the Power Supply” method is recommended if a single pow-
er supply is connected to many nodes. '



3.4 Connections for DeviceNet Communications

3.4.4 Grounding

As shown below, connect the shield wire of the cable to the FG terminal of the communications
power supply and ground the shield wire to a resistance of 100 (2 or less.

B Power Supply with Single-point Ground

T-Branch Adapter or Power Supply Tap

V+

CANH .
Shield » Communication
canL| cable

Ve

[

FG Ve Y-

Communications|
power supply

_I:_ Ground to a resistance of 100 £2 or less.

B Power Supply without Ground

Power Supply Tap
Va4
g:l:'l : Communications
ble
canL| ©@
Ve
FG Ve V-

Communication
powar supply

— Ground to a resistance of 100 & or less.

If more than one communications power supply is used, ground only the power supply that is
located closest to the middle of the network through the shield wire. Do not ground the power
supply through the shield wire at any other point. If more than one communications power supply
is connected to the network, connect them using a Power Supply Tap each.

IMPORTANT 1. Power supplies are not counted as nodes.

2. Ground the network to a resistance of 100 £ or less.
3. Do not ground the network together with servodrivers or inverters,

4. Do not ground the network through the shield wire at more than one point; ground at a single point only.







Parameter

This chapter explains the outline and details of NS310 parameters.

4.1 ParameterQutline ..................... 4-2
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4.1.3 Editing Parameters ......................... " 4-3
41.4 Effective Timing ... 4-4
42 ParametersTables ..................... 4-5
421 UnitParameters ...................cc0iua. 4-5
422 Homing Parameters ...........c..c.ccvvvnunnns 4-5

4.2.3 Machine System and
Peripheral Device Parameters .............. 4-7

4.2.4 Speed, Acceleration, and Deceleration Parameters 4-8
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Parameter Settings

4.1.2 Parameter Types

4.1 Parameter Outline :

4.1.1 What Are Parameters? ‘

Parameters is the name given to user constants that are required as the settings used to operate
the NS310 Unit. You must set the optimum values for parameters according to the NS310 Unit
and the machine to which the SGDH is mounted.

You can edit the NS3 10 Unit parameters using the NSxxx Setup Tool, DeviceNet Configurator,
or host controller. For the NXxxx Setup Tool, refer to Chapter 7 Using the NSxxx Setup Tool.

For SGDH parameters, refer to Chapter 6 Parameters ot the SGDH User's Manual Design and
Mainrenance (SIE-S800-32.2).

4.1.2 Parameter Types

Parameters are classified depending on their purpose as follows:

® Unit parameters
® Homing parameters

® Machine syster and peripheral device parameters

Speed, acceleration, and deceleration parameters
® Positioning parameters

Parameters are further classified according to the priority of the setting, as shown below.

Table 4.1 Parameter Types

Type _ Meaning
A Parameters that must be set even when using the NS310 Unit in standard mode.
B Parameters that must be set when using the N§310 Unit in special mode.
Cc Parameters whose settings hardly ever need to be changed.




4.1 Parameter Outline

4.1.3 Editing Parameters

You can edit parameters using the following methods.

Table 4.2 Methods of Editing Parameters

Tools

Methods

Remarks

NSxxx Setup Tool

Select List From the Parameter Menu to
read all the NS310 Unit parameters. Af-
ter the parameters have been displayed,
select the parameters you want {o edit,
and click the Edit Button to edit the pa-
rameters.

All changed parameters are stored in
RAM, so they are erased when the
power is turned OFF, Use the Module
Reset Command to write the parameter
data in RAM 1o the flash ROM.

Master Device or
Configurator

You can edit using Explicit Message
(Set_Attribute_Single) from the Master
Device.

All changed parameters are stored in
RAM. Set the Start Trajecrory Bit to 1
to write the parameter data in RAM to
the flash ROM.

IMPORTANT

If parameters are changed via DeviceNet, they will be automatically written to the flash ROM after the Start
Trajectory Command is executed. To lengthen the service life of the flash ROM, however, parameters are not

automatically written to the flash ROM when the following parameters are changed.

Object Attribute Name
0x25 6 Target Position
7 Target Speed
8 Acceleration
9 Deceleration

Use one of the following methods when it is necessary to be sure that all parameters have been
writlen to flash ROM. ‘

# Execute the Module Reset Command from the NSxxx Setup Tool.

® Execute the Reset Service to the Identity Object via DeviceNet.

Starting positioning and other movement operations will not be delayed when parameters are

automatically written to flash ROM,
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4.1.4 Effective Timing .

4.1.4 Effective Timing

Not all parameters edited from the NSxxx Setup Tool or Master Device are effective immedi-
ately. Changed parameters are effective at one of the following two times.

. Table 4.3 'Effective Timing for Parameters

Timing . Control or Processing

Power-up The values of all parameters are made effective at the following times.

1. When power is turned ON. i
2. When the Module Reset Command is executed from the NSxxx Setup Tool.

Immediate | The values of changed parameters are made effective immediately.

Parameters changed using the Explicif Message from a Master Device, however, will
be stored in the Flash ROM at the following times.

1. When the Module Reset Command is executed from the NSxxx Setup Tool.
- 2, When the Reset Service to the Identity Object is executed via DeviceNet,

1
i
1
1



4.2 Parameters Tables

4.2 Parameters Tables

The following tables list the parameters.

If using the NSxxx Setup Tool, edit parameters using Pn[ 111, which uses the hexadecimal system
(e.g., Pn80A). If editing via DeviceNet, edit using the object number and attribute number. The
object number uses the hexadecimal system (e.g., 0x64). The attribute number uses the decimal
system. Refer to 5.6 Changing Parameters and Command Blocks for details.

Object 0x24 (Position Controlier Supervisor Object), Object 0x25 (Position Controller Object),
and Object 0x64 (Position Parameter Object) include multiple identical parameters. If you edit any
one of them, the others will be updated automaticalily,

4.2.1 Unit Parameters

The unit parameter table is shown below.

Table 4.4 Unit Parameter (Object 0x64)

Object | Attribute No. Name Range Units | Effective | Default Type
Timing Value
0x64 30 Pn810 Electronic Gear Ratio |1 to -— Power-up |1 B
(Numerator) 0x7FFFFFFF
31 Pngll Electronic Gear Ratio |1to - Power-up |1 B
{Denominator) 0x7FFFFFFF
4.2.2 Homing Parameters
The homing parameter table is shown below.
Table 4.5 Homing Parameters (Objects 0x24 and 0x25)
Object | Attribute No. Name Range Units | Effective | Default Type
Timing Value
0x24 11 --- Home Active Level 0,1 - Power-up |G B
x25 253 --- Home Direction 01 --- Immediate | 0 B
254 - Home Fast Speed 1 to 4,000,000 |step/s Immediate | 10,000 B
255 - Home Slow Speed 1 to 4,000,000 step/s Immediate | 5,000 B
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L -
4.2.2 Homing Parameters

. i
Table 4.6 Homing Parameters (Object 0x64)

Object | Attribute No. Name Range Units |Effective | Default Type
. Timing Value
0x64 11 Pn80l  |Homing Function |- — | immediate |1 B
Selection
i3 Pn803 Home Fast Speed for {1 to 240,000 1000 step/ | Immediate | 600 B
Homing min
14 Pn804 Home Slow Speed for |1 to 240,000 1000 siep/ | Immediate |300 B
Homing e min . [ -
15 PrB05 Final Travel Distance |0 to 99,999,999 |step Immediate |0 B
for Homing
17 Pn809 Home Position Offset {99,999 .999 1o step Immediate | O B
99,999,99¢ ‘

Note: 1. “Step” means “reference unit.” For reference unit details, refer to 4.3.1 Unit Parameters.

2. If you set the reference unit to 0.001 mm, 1,000 step/min. becomes mm/min. . !
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4.2.3 Machine System and Peripheral Device Parameters

The machine system and peripheral device parameter table is shown below.

Table 4.7 Machine System and Peripheral Device Parameters (Object 0x25)

Object | Attribute No. Name Range Units |Effective | Default Type
Timing Value
0x25 24 - Reference Direction 0,1 -- Power-up |0 B

26 - Positive Torque Limit |0 to 800 % rated Immediate | 800 C

27 - Negative Torque Limit | -800 to 0 % rated Immediate |-800 C

49 -- Hardware Limit Action (0, |, 2 - Immediate |0 B

52 - Software Limit Enable (0, 1 --- Immediate |0 B

54 - Positive Software -99,999,999 1o |step Immediate | 99999999 |B
Limit Position 99,999,999

55 - Negative Software -99,999.999 1o | step Immediate |-99999999 (B
Limit Position 95,999,599

231 - Hardware Limit Enable |0, 1 - Immediate |0 B

232 - Hardware Limit Input |0, 1 - Immediate |0 B
Logic

241 - Emergency Stop 0,1 - Immediate |0 B
Action

242 -—- Emergency Stop 01 -—- Immediate ;0 B
Enable

243 - Emergency Stop Logic |0, 1 - Immediate | O B
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4.2.4 Speed, Acceleration, and Deceleration Parameters

Table 4.8 Machine System and Peripherfal‘Device Parameters (Object 0x65)

Object | Attribute No. Name Range Units | Effective | Default Type
- i Timing Value
0x64 32 Pn812 Coordinate Type . 0,1 - Immediate |0 C
33 Pn813 Command Value per- |1 to 1,500,000 steb Immediate { 360,000 C
Machine Rotation * :
34 Png14 Backlash 0 to 32,767 step Immediate |0 C
Compensation P
35 Pn815 Backlash Direction [0, 1 Immediate |0 C
36 Pn816 Pos;i_tive Software 499,999,999 stei: Immediate | 99999999 |B
Limit . :
37 Png17 Negalt-ive Software +59,999,995 slef: Immediate |-99999999 |B
Limit :
38 Pn818 Machine Function 0,1,2,3 - Immediate | O B
Selection
140 Pn81A Hardware Limit Action |Q, 1, 2 -—- Immediate |0 B
41 Pn8iB Emergency Input 0,1,2,3 - Immediate {0 B
Selection Function
42 Pn8IC Emergency Stop 0 - Immediate ; 0 B
Action

¢

Note: . “Step” means “reference unit.” For reference unit details, refer to 4.3.7 Unit Parameters.

2. If you set the reference unit to 0.001 mm, 1,000 step/min. becomes mm/min.

4.2.4 Speed, Acceleration, and Deceleration Parameters

The table of speed, acceleration, and deceleration parameters is shown below.

Table 4.9 Speed, Acceleration, and Deceleration Parameters (Object 0x25)

Object | Attribute No. Name Range Units | Effective | Default Type
: Timing Value
0x25 7 Target Speed 1t0 4,000,000 |step/s Immediate | 400,000 |B
8 - Acceleration - step'/s2 Immediate | --- B
9 - Deceleration - step/s? Immediate | --- B
18 - Profile Type 01,2, -— Immediate {0 B
. 240 to 245
19 Profile Gain 4 to 1000 ms Immediate | 25 B
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Table 4.10 Speed, Acceleration, and Deceleration Parameters (Object 0x64)

Object | Attribute No. Name Range Units | Effective | Default Type
Timing Value
0x64 51 Pn821 Feed Speed for 1 to 240,000 1000 Immediate | 24,000
Positioning step/min
52 Pn822 Accel/Decel Time 1 to 10,000 ms Immediate | 100
' Constant for
-| Positioning
53 Pn823 Deceleration Time 1 to 10,000 ms Immediate | 100
Constant for
Asymmetric
54 Pn824 Switch Speed of 1 10 240,000 1000 Immediate | 24,000
Second Accel/Decel step/min
55 Pn825 Accel/Decel Time 1 to 10,000 ms Immediate | 100
Constant of Second
Accel/Decel
56 Pn826 Accel/Decel Type for |0,1,2,3 — Immediate (0
Positioning
58 PnB829 Filter Selection 0,123 o Immediate [0
60 Pn831 Feed Speed for JOG 1 to 240,000 1000 Immediate | 24,000
step/min
61 PnB832 Accel/Decel Time 1to 10,000 ms Immediate [ 100
Constant for JOG :
62 Png33 Deceleration Time 1 to 10,000 ms Immediate | 100
Constant of
Asymmetric for JOG
63 Pn834 Switch Speed of 1 to 240,000 1000 lmmcdiatc‘ 24,000
Second Accel/Decel step/min
for JOG
64 Pn835 Accel/Decel Time 1 to 10,000 ms Immediate | 100
Constant of Second
Accel/Decel for JOG
65 Pn836 Accel/Decel Type for |0,1,2,3 - Immediate |0
JOG
70 Pn840 Time Constant for 2to 1,000 ms Immediate |2
Exponential Curve
71 Pn841 Bias Speed 1 to 240,000 1000 Immediate | 24,000
step/min
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4.2.5 Positioning Parameters

Object | Attribute No. ‘ Name Range Units | Effective | Default Type
Timing Value
0x64 72 Png42 Time Constant of 4 to 4,000 ms: Immediate | 25
Moving Average !
73 Pn843 Maximum Feed Speed |1 to 240,000 1000 Immediate } 24,000
step/min -
Note: 1. “Step” means “reference unit.” For reference unit details, refer to 4.3.7 Unit Parameters,
2. If you set the reference unit to 0.001 mm, 1,000 step/min. becomes mm/min.
- 4.2.5 Positioning Parameters
The Positioning parameter table is shown below.
Table 4.11 Positioning Parameters (Object 0x25)
Object | Attribute No, ~ Name Range Units |Effective | Default Type
: ) Timing Value
0x25 30 Kp 1 to 2,000 /s Immediate | 40
38 Position Deadband 0to 255 step Immediate | 5
45 Max. Dynamic 256 to 8388352 |step Immediate | 262,144
Following Error
Table 4.12 Positioning Parameters (Object 0x64)
Object | Atfribute No. Name Range Units | Effective | Default Type
‘ Timing Vaiue
0x64 90 Pn850 Positioning Deadband |} to 255 step Immediate |5
§l Pn85l Positioning Timeout 0 to 100,000 ms - Immediate | 0

Note: 1. “Step” means “reference unit,” For reference unit details, refer to 4.3.7 Unit Parameters.

2. If you set the reference unit to 0.001 mm, 1,000 step/min. becomes mm/min.
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4.3 Parameter Details

4.3.1 Unit Parameters

The unit for performing positioning using an NS§310 Unit is determined by the following two

parameters.

Table 4.13 Unit Parameter (Object 0x65)

Qbject ! Attribute No. Name Range Units | Effective | Default Type
Timing Value
0x64 30 Pn810  |Electronic gear 1 to --- Power-up |1 B
(numerator) OxFFFFFFFF
31 Pn8l11 Electronic gear lto - Power-up |1 B
{denominator) OxFFFFFFFF

The Electronic Gear Function can be used to set the position command units equal to the
amount of encoder pulses. The host controller can generate position commands in more famil-
iar user-defined units such as millimeters or inches.

B Not Using the Electronic Gear

If rot using the electronic gear, set Pn810 and Pa811 to 1 (initial value). This will set the refer-
ence unit to | pulse, so you must calculate the scale position units using the host controller.

SGDH NS310
1 1
1 1
1 pulse 1 pulse

m
PG Motor {Trevo!uﬁons

5 revolutions | |

Encoder =
mmm

2048 pulse/revolution x 4

Pitch of ball screw
P = 6 mm/revaliution

IMPORTANT Reference unit is the smallest increment of a position command. In this manual, the reference unitis called astep.
If you are not using the electronic gear, the setting will be as follows:

* 1 (pulse) =1 (step)
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4.3.1 Unit Parameters

B Electronic Gear Settings When Usiﬁg a Bali Screw’

If using a ball screw, first check the following specifications.
¢ Number of Encoder pulses 3
® Gear ratio

¢ Ball screw pitch

pure

System Example

The following system example shows the formulas when the reference unit is set to 0.001 mm.

'SGDH . NS310 :

1 B ‘

1 i A .
0.001 mm 0.001 fmm

+

- .
PG Motor ‘{ 7 revolutions .
!

¥

Encoder = 5 revolutions l ]

2,048 pulsefrevolution x 4
_I_ LTI AR, oAl
n
Pitch of ball screw
P = 6 mm/revoiution
Trave! distance of load per revolution (mm
e REV = pe (mm) __6mm_ _ g509

Reference unit (mm) ~ 0.001 mm

® A =(REV)x {Gear ratio (load rev.)} = 6000 x 5 = 30000

® B = (Encoder pulses) x (Encoder multiplier) x {Gear ratio (motor rev.)} = 2048 x4 x 7 =
57344 ' :

® B/A =57344/30000 = 1.911

Perform three checks {important limitations of gear '.ya]ves) below.

® A = 2147483647 .

e B = 2,147,483,647

i

e 1002  B/A Z 001

By storing the value of A in Pn811 and the value of B'in Pn810, you can use the Electronic Gear
function. The reference unit is set to 0.001 mm. Cycle the power to enable the parameter set-
tings. After you have changed the parameter, execute the Module Reset Command or the Reset
Service to the Identity Object.

The NS310 Unit uses an algorithm to ensure accurate conversion of position commands with-
out any accumulated error. The value of B/A may be any real number between 100 and 0.01

inclusive.
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IMPORTANT 1. Setting B/A outside the range 0.01 to 100 may result in a misoperation. Make sure to set B and A within

this range.
2. In this manual, when the reference unit is set to 0.001 mm, the following formulas are applied.
* Position: 0.001 (mm) = 1 (step)
e Speed: 1 (mm/s) = 1 (1,000 steps/s)

B Electronic Gear Settings when Using a Rotary Table

If using a rotary table, first check the following specifications.

® Number of Encoder pulses

® Gear ratio

System Example

The following system example shows the formulas when the reference unit is set to 0.001°,

SGDH NS310

== k=

0.001° 0.001°

m
PG Motor —{ 3 revolutions

Encoder = 1 revolution
2048 pulse/revolution x 4

Rotating load
360%revolution

e REV = 360°/0.001° = 36000
® A =REV x {Gear Ratio (load rev.)} = 36000 x 1 = 36000

® B = (Encoder pulses ) X (Encoder multiplier) X (Gear ratio (motor rev.)} = 2048 X 4 x 3
= 24576

® B/A =24576/36000 = 0.683

Perform three checks (important limitations of gear valves) below.
* A = 2147,483,647

® B = 2,147,483,647

® [00 = B/A Z 001

By storing the value of A in Pn811 and the value of B in Pn810, you can use the Electronic Gear
function. The reference unit is set to 0.001°. Cycle the power to enable the parameter settings.
After you have changed the parameter, execute the Module Reset Command or the Reset Ser-
vice to the Identity Object.
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IMPORTANT 1. Setting B/A outside the range 0.01 to 100 may result in a misoperation. Make sure to set B and A within

this range.
2. Inthis manual, whén the ljeference unit is set to 0.001°, the following formulaé arc applied.
¢ Position: 0.001 (°) = I (step)
« Speed: 1 (%/s) = 1 (1,000 steps/s)

4.3.2 Homing Parameters

B Homing Types

The following three types of homing are supported.

Type 00
This homing type returns to the home position usiﬁ'g the home position signal and the phase C
of the Encoder. The outline of the operation is as follows:

1. The axis travels in the direction specified as home direction at home fast speed.

2. When the home position signal changes, the axis decelerates, and travels in the opposite
direction at home slow speed. i

3. When the home position signal changes again, the axis continues to travel in the same di-
rection as betore until the phase C is detected. :

4. When the phase C is detected, that position becomes the home position.
4EXAMPLEp ] Final Travel Distance for Homing = 0

Home fast speed

. / Homé slow speed
Speed [/ >
Home position e

‘| [ / > Time
limit switch
Phase C j—L

Machine coordinate
.¢, system home position
‘___. 0

Home position area

Figure 4.1 Type 00 Homing

Type 0x01

o This homing type returns to the home position using the home position signal only. The outline

of the operation is as follows:

1. The axis travels in the direction specified as home direction at home fast speed.

4-14
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2. When the home position signal changes, axis decelerates, and travels in the opposite direc-
tion at home slow speed.

3. The axis stops at the position where the home position signal changed, and that position
becomes the home position.

<EXAMPLEp Final Travel Distance for Homing =0
Home fast speed
H
Speed I/f / ome slow speed
» Time
Home position
limit switch I_
Machine coordinate
— system home position
Home position area
Figure 4.2 Type 01 Homing
4EXAMPLEp Final Travel Distance for Homing > 0
. Home fast speed
Speed / Home slow speed
pee > i Homing final
; travel distance

Time

i

Home position 1 !
limit switch _.I— .¢_ Machine coordinate
-— system home position

Home position area

Figure 4.3 Type 01 Homing with Final Travel Distance

- Type 0x03

This homing type returns to the home position using the phase C of the Encoder only. The out-
line of the operation is as follows:

1. The axis travels in the direction specified as home direction at home fast speed.

2. When the phase C is detected, axis decelerates, and travels in the opposite direction at
home slow speed.

3. The axis stops at the position where the phase C is detected, and that position becomes the
home position.

4-15
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4.3.2 Homing Parameters

4EXAMPLEp

4EXAMPLEp

- Final Travel Distance for Homing = 0
Home fast speed

Speed ]/ / !
- » Time

Méchine coordinate
—1 r' system home position

e
Home position area
" Figure 4.4 Type 03 Homing ’

Phase C

Final Travel Distance for Homing > 0

Home fast speed :

Home slow speed

Speed
P > Homing final
. ¢ travel distance
i Time
Phast 1
ase C N Machine coordinate
PP system home position
Home position area

Figure 4.5 Type 03 Homing with Final Travel Distance

The details of parameters relating to homing are given below.

Parameter Details (Objects 0x24 and 0x25)

Home Active Level (Object: 0x24, Attribute: 11)

Use the Home Active Level to set the activity level of the home position signal.

Setting Description
0 Active Low
I Active High

Home Direction (Object: 0x25, Attribute: 253)

Use the Home Direction to set the travel direction when homing starts. If this parameter is
changed, the Homing Direction Setting (Object: 0x64 Attribute: 11; Pn801: bit 0) will also
be changed automatically.

Setting Description
1] Negative Direction
1 Positive Direction




4.3 Parameter Details

Home Fast Speed (Object: 0x25, Attribute: 254)
Use the Home Fast Speed to set the home fast speed during homing. The setting unit is step/s.

If this parameter is changed, the Home Fast Speed for Homing {(Object: 0x64, Attribute; 13;
Pn803) will also be changed automaticaily.

The conversion is performed using the following formula.

& Home Fast Speed (step/s) = Home Fast Speed for Homing (1000 step/min) X 1000 + 60

Home Slow Speed (Object: 0x25, Attribute: 255)
Use the Home Slow Speed to set the home slow speed during homing. The setting unit is step/s.

If this parameter is changed, the home slow speed for Homing (Object: 0x64, Attribute: 14;
Pn804) will also be changed automatically.

The conversion is performed using the following formula.

® Home Slow Speed (step/s) = Home Slow Speed for Homing (1000 step/min) x 1000 + 60

Parameter Details (Object 0x64)

Homing Function Selection (Object: 0x64, Attribute: 11; Pn801)

The Homing Function Selection has the following bit settings.

Table 4.14 Homing Function Selection

Bit Name Description Defauit

00 Homing Direction Setting* 0. Positive Direction 0
I: Negative Direction

Olt 15 Reserved Do not change 0

* Set the travel direction when homing starts.

Home Fast Speed for Homing (Object: 0x64, Attribute: 13; Pn803)

Use the Home Fast Speed for Homing to set the Home Fast Speed during the homing. The set-
ting unit is 1,000 step/min.

If this parameter is changed, the Home Fast Speed (Object: 0x25, Attribute; 254) will also be
changed automatically.

The conversion is performed using the following formula.

® Home Fast Speed (step/s) = Home Fast Speed for Homing (1,000 step/min) x 1000 + 60

Home Slow Speed for Homing (Object: 0x64, Attribute: 14;
Pn804)

Use the Home Slow Speed for Homing to set the home slow speed during the homing. The set-
ting unit is 1,000 step/min.
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4.3.3 Machine System and Peripheral Device Parametsrs

If this parameter is changed, the Home Slow Spccd (Object: 0x25, Attribute: 255) will also be
changed automatically.

The conversion is performed using the following formula.

® Home Slow Speed (step/s) = Home Slow Speed for Homing (1,000 step/min) x 1000 +
60 .

Final Travel Dlstance for Homing (Object 0x64 Attribute: 15;
Pn805)

Use the Finat Travel Distance for Homing to set the distance from the position where the
phase C and home position signal were detected to,the machine home position. The setting unit

is step. i
. {

4.3.3 Machine System and Peripheral Device Parameters

The details of parameters relating to the machine system and peripheral devices are given be-

low.

Parameter Details (Object 0x25)

Reference Direction (Object: 0x25, Attribute: 24)
Use the Reference Direction to set the rotation direction of the motor,

Tahle 4.15 Reference Direction

Setting Description
0 CW (from motor shaft side): Positive Direction
1 CCW (from motor shaft side): Positive Direction

Positive Torque Limit (Object: 0x25, Attribute: 26)

Use the Positive Torque Limit to set the positive maximum output torgue to protect the equip-

ment or workpiece.
The setting unit is % rated torque. Make the setting between 0 and 800.

If this parameter is changed, the Forward Torque Limit (Object 0x66, Attribute: 142; Pnd02)
will also be changed automatically.

Negative Torque Limit (Object: 0x25, Attribute: 27)

Use the Negative Torque Limit to set the negative maximum output torque to protect the equip-

ment or workpiece. . '

z

The setting unit is % rated torque. Make setting between ~800 to 0.

If this parameter is changed, the Reverse Torque Limit (Object: 0x66, Attribute: 143; Pnd03)
will also be changed automatically.
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Hardware Limit Action (Object: 0x25, Attribute: 49)

Use the Hardware Limit Action (0 set the operation of the NS310 Unit when a hardware limit
is reached. The cperations supported by the NS310 Unit are given in the table below.

If this parameter is changed, the Hardware Limit Action (Object: 0x64, Attribute: 40; Pn81A)
will also be changed automatically.

Table 4.16 Hardware Limit Action

Setting Description
0 * | Servo OFF
i Hard Stop
2 Smooth Stop

3 to 255 Reserved

Software Limit Enable (Object: 0x25, Attribute: 52)

Use the Software Limit Enable to set whether to use the software limit function. If this function /
is used, when the motor position exceeds the limit that has been set, the motor will stop. ’

If this parameter is changed, the Machine Function Selection (Object: 0x64, Attribute; 38;
Pn818) will also be changed automatically.

Table 4,17 Software Limit Enable

Setting Description
0 Disable
| Enable

Positive Software Limit Position (Object: 0x25, Attribute: 54)

Use the Positive Software Limit Position to set the position of the positive software limit. The
setting unit is reference unit. Make the setting between —99,999,999 and 99,999,999,

If this parameter is changed, the Positive Software Limit (Object; 0x64, Attribute: 36; Pug16)

will also be changed automatically.

Negative Software Limit Position (Object: 0x25, Attribute: 55)

Use the Negative Software Limit Position to set the position of the negative software limit, The
setting unit is reference unit. Make the setting between —99,999,999 and 99,999,999,

If this parameter is changed, the Negative Software Limit (Object: 0x64, Attribute: 37, Pn817)

will also be changed automatically.

Hardware Limit Enable (Object: 0x25, Attribute: 231)

Use the Hardware Limit Enable to set whether (o use the hardware limit function. If this func-
tion is used, when a limit switch that has been connected changes its status, the motor will stop.

4-19



Parameter Settings
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If this parameter is changed, the Hardware Limit Enable (Object: 0x64, Attribute: 39; Pn819)

will also be changed automatically.

Table 4,18 Hardware Limit Enable

Setting +

Description

0

Disable

1

Enable

Hardware Limit Input Logic (Object: 0x25, Attribute: 232)

Usé the Hardware Limit Input Logic to set the inpuf logic of the external signal for the hardware

limit function.

Table 419 Hardware Limit Input Logic

Setting

Description

0

Active Low

1

Active High

' Emergency Stop Action (Object: 0x25, Attribute: 241)
Use the Emergency Stop Action to set the operation of the emergency stop.

If this parameter is changed, the Emergency Stop Action (Object: 0x64, Attribute: 42; Pn81C)
will also be changed automatically.

Table 420 Emergency Stop Action

Setting Description -
¢ Hard Stop and Servo OFF
1102355 Reserved

-Emergency Stop Enable (Object: 0x25, Attribute: 242)
Use the Emergency Stop Enable to set whether to use the Emergency Stop Action,

If this parameter is changed, the Emergency Input Function Selection (Object: 0x64, Attribute:
41, Pn31B) wi]l also be changed automatically. '

Table 4.21 Emergency Stop Enable

Bito Description
0 Disable
1 Enable

Emergency Stop Logic (Object: 0x25, Attribute: 243)
Use the Emergency Stop Logic to set the input logic of the Emergency Stop signal.

420
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I this parameter is changed, the Emergency Input Function Selection (Object: 0x64, Attribute:
41; Pn81B) will also be changed automatically.

Table 4.22 Emergency Stop Logic

Setting Description
0 Active Low
1 Active High

Parameter Details (Object 0x64)

Coordinate Type (Object: 0x64, Attribute: 32; Pn812)

Use the Coordinate Type to set whether to use the NS310 Unit as a linear axis or rotary axis.

Table 4.23 Coordinate Type

Setting Description

0 The linear axis is designated.

The unit of current value data; mm, elc.

1 The rotary axis is designated.

The unit of current value data: degrees

Command Value per Machine Rotation (Object: 0x64, Attribute:
33; Pn813)

Use the Command Value per Machine Rotation to set the reference unit for one machine rota-
tion. This parameter is enabled only when the Coordinate Type is set to rotary axis, If this pa-
rameter is not set correctly, when the machine performs a 360° rotation, the current position
will not be reset 10 0°, so be careful.

The setting unit is reference unit. The initial value is 360,000.

Backlash Compensation (Object: 0x64, Attribute: 34; Png14)

Use the Backlash Compensation to set the amount of backlash compensation.

Backlash Compensation Direction (Object: 0x64, Attribute: 35;
Pn815)

Use the Backlash Compensation Direction to set the direction of the backlash compensation.
Normally, set this parameter in the opposite direction to the home direction.

Table 4.24 Backlash Compensation Direction

Setting Description
0 Positive Direction
1 Negative Direction
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Positive Software Limit (Object: 0x64, Attribute: 36; Pn816)

Use the Positive Software Limit to set the software limit in the positive direction. The setting
unit is reference unit. Make the setting between —99,999,999 and 99,999,999,

If this parameter is changed, the Positive Software Limit Position (Object: 0x25, Attribute: 54)

will also be changed automatically.

Negative Software Limit (Object: 0x64, Attribute: 37; Pn817)

Use the Negative Software Limit to set the software limit in' the negative direction. The setting
unit is reference unit. Make the setting between —99,999,999 and 99,999,999,

If this parameter is changed, the Negative Software Limit Position (Object: 0x25, Attribute:
55) will also be changed automatically.

Machine Funétion Selection (Objecf: 0x64, Attribute: 38; Pn818)

Use the Machine Function Selection to set whether to use the software limit functions and the
. :

Backlash Compensation functions. :

If this parameter is changed, Software Limit Enable (Object: 0x25, Attribute: 52) will also be
changed automatically.

Table 4.25 _Machine Function Selection

Bit Description

0 0: Software Limit Function Selection is disable.

1: Software Limit Function Selection is enable.

1 0: Backlash Compensation Function Selection is
disable.

1: Backlash Compensation Function Selection is
enable.

Hardware Limit Action (Object: 0x64, Attribute: 40; Pn81A)

Use the Hard\;vare Limit Action to set the operation of the NS§310 Unit when a hardware limit

is reached.

If this parameter is changed, the Hardware Limit Action (Object: 0x25, Attribute: 49} will also
be changed automatically. ) -

Table 4.26, Hardware Limit Action

Setting C : Description
0 Servo OFF ;
1 Hard Stop
2 Smooth Stop

310255 Reserved

422



4.3 Parameter Details

Emergency Input Function Selection (Object: 0x64, Attribute: 41;
Pn81B)

Use the Emergency Input Function Selection to set whether to use the emergency stop function
and the input logic of emergency stop signal.

If this parameter is changed, the Emergency Stop Enable (Object: 0x25, Attribute: 242) and
the Emergency Stop Logic (Object: 0x25, Attribute: 243) will also be changed automaticatly.

Table 4.27 Emergency input Function Selection

Bit Description

0 0: Emergency stop function is disable.

1: Emergency stop function is enable.

I (. Emergency stop Input is Active Low.

1: Emergency stop Input is Active High,

Emergency Stop Action (Object: O0x64, Attribute: 42; Pn81C)
/
Use the Emergency Stop Action to set the operation of the emergency stop., ’

If this parameter is changed, the Emergency Stop Action (Object: 0x25, Attribute: 241) will
also be changed automatically.

Table 4.28 Emergency Stop Action

Setting Description
0 Hard Stop and Servo OFF
1to 255 Reserved
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4.3.4 Speed, Acceleration, and Deceleration Parameters

B Acceleration and Deceleration Patfgfns

The following eight acceleration and deceleration patterns are possible by combining accel-
eration/deceleration types and filters.

Table 4.29 Acceleration/Deceleration

- Acceleration/Deceleration 'i'ype {Pn826 or Pn836)
0: None 1: Single-step .2: bouble—step 3: Asymmetric
o Linear Linear »
Filter {: None No acceleration and 1. Single-step Linear | 2. Double-step Linear |3. Asymmetric Linear
Selection deceleration  Accel/Decel Accel/Decel Accel/Decel
(Pn829) Constant Aceel/Decel*! | Constant Accel/Decel*! | Constant Accel/Decel*!
1: Exponent |4, Exponential Accel/ |--- - -
Decel
Constant Accel/Decel
time*2 ’
2: Exponent 5. Exponential Accel/ |--- - -
with Bias Dece! with Bias :
Constant Accel/Decel
time*2 ’
3: Moving 6. Single-step Linear | 7. S-curve Accel/Decel |-— 8. Asymmetric S-curve
Average Accel/Decel Constant Accel/Decel ¥1 Accel/Decel
Constant Accel/Decel Constant Accel/Decel¥!
time*Z

* 1. With Constant Accel/Decel, the time required for acceleration and deceleration changes with the feed speed changes.

* 2. With Constant Accel/Decel time, the time required for acceleration and deceleration does not change even if the feed speed
changes.

Note: Combinations other than those given above may result in incorrect acceieration and deceleration.

Single-step Linear Acceleration/Deceleration with Constant
Acceleration/Deceleration

Table 4.30 Related Parameters

Object Attribute Pn100O Name
0x64 56 Pn826 Acceleration/Deceleration Type (= 1)
58 Pn829  |Filter Selection (= 0)
51 Pn821 Feed Speed
52 Pn822 Accialeration/Deceleration Time Constant
73 Pn843 Maximum Feed Speed
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4.3 Parameter Details
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Figure 4.6 Single-step Linear Acceleration/Deceleration

Double-step Linear Acceleration/Deceleration with Constant
Acceleration/Deceleration

Tabie 4.31 Related Parameters

Object Attribute Pn20O Name
0x64 56 Png26 Acceleration/Deceleration Type (= 2)
58 Pn829 Filter Selection (=)
51 Pn821 Feed Speed
52 Png22 Acceleration/Deceleration Time Constant
54 Pn824 Switch speed for second Accel/Decel
55 Pn825 Second Accel/Decel Time Constant
73 Pn843 Maximum Feed Speed
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Figure 4.7 Double-step Linear Acceleration/Deceleration
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. 4.3.4 Speed, Acceleration, and Deceleration Parameters

Asymmetric Linear Acceleration/Deceleration with Constant
‘Acceleration/Deceleration

- Table 4.32 Related Parameters

[

Object Attribute PnJO0J . Name
i
0x64 56 Pn826  |Profile Type (= 3)
58 ° Pn829 Filter (= 0)
] 51 Pn82]  |Feed Speed
52 Pn822 Acceleration/Deceleration Time Constant
.53 Pn823 Deceleration Tiine Constant for Asymmetric
73 Pn843 Maximumn Feed Speed
Speed
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Figure 4.8 Asymmetric Linear Acceleration/Deceleration

Exponential Acceleration/Deceleration with Constant
Acceleration/Deceleration

Table 4.33 Related Parameters

Object Attribute Pn1O0 Name
0x64 56 Pn826  |Profile Type (= 0)
58 Png29 Filter (= 1)
51 'Pn821 Feed Speed
70 Pn840 Exponential Time Constant
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4.3 Parameter Details
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Figure 4.9 Exponential Acceleration/Deceleration

Exponential Acceleration/Deceleration with Bias with Constant

Acceleration/Deceleration Time

Table 4.34 Related Parameters

Object Attribute PnJ0003 Name
- 0x64 56 Pn86 Profile Type (= 0}
58 Pn829 Filter (= 2}
51 Png821 Feed Speed
70 Pn840 Exponential Time Constant
71 Png4l Bias Speed
A
Speed /’ > y
Y
o
=
3 2
=
= <
g A
=]
£
< 4
. » Time
Attribute 70 Afttribute 70

Figure 4,10 Exponential Acceleration/Deceleration with Bias
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4.3.4 Speed, Acceleration, and Deceleration Parameters

Single-étep Linear Acceleration/Deceleration with Constant
Acceleration/Deceleration Time

Table 4.35 Related Parameters

" Object. | Attribute PO | Name
0x64 56 Pn826 Profile Type (= 0)
58 Pn829 Filter (= 3)
51 Pn821 Feed Speed
72 Png842 Moving Average Time Constant
4 I
Speed > :
n
2
=2
' 2
Ly Time
Aftribute 72 _ Attribute 72

Figure 4.11 Single-step Linear Acceleration/Deceleration

S-curve Acceleration/Deceleration with Constant
Acceleration/Deceleration '

Table 4.36 Related Parameters

Object Attribute PnOOO . Name
Ox64 56 Pn826 Profile Type (= 1)
58 Pn829 Filtér =3
51 Pn821 Feed Speed
52 -Pn822 Accélcralion/Decelergtion Time Constant
72 Png42 Mm;ing Average Time Constant
73 Pn843  |Maximum Feed Speed

428 i



4.3 Parameter Details
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Figure 4.12 S-curve Acceleration/Deceleration

Asymmetric S-curve Acceleration/Deceleration with Constant
Acceleration/Deceleration

Table 4.37 Related Parameters

Object Attribute PnIC1C Name
0x64 56 PnB26 Profile Type
58 Pn829 Filter
51 Pn821 Feed Speed (mm/min)
52 Pn822 Acceleration/Deceleration Time Constant
53 Png23 Deceleration Time Constant for Asymmetric
72 Pn842 Moving Average Time Constant
73 Pn843 Maximum Feed Speed
‘ 3
Speed
N S
r 3 g
¥l £
el =
£
=
<
LT b Time
Attribute 52 (Attribute 53 f
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Figure 4.13 Asymmetric S-curve Acceleration/Deceleration
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Parameter Settings : ;

4.3.4 Speed, Acceleration, and Deceleration Parameters

.
The details of speed, acceleration, and deceleration parameters are given below.

B Parameter Details (Object 0x25)

Target Speed (Object: 0x25, Attribute: 7)

Use the Target Speed to set the feed speed of the positioning and the continuous rotary opera-
tion. The setting unit is step/s.

If this parameter: is changed, the Feed Speed for Positioniné (Object: 0x64, Attribute: 51;
Pn821) will also be changed automatically. '

The conversion is performed using the following formula.

® Target Speed (step/s) = Feed Speed (1,000 step:/min) x 1,000 + 60

i

1
Acceleration (Object: 0x25, Attribute: 8)

Use the Acceleration to set the acceleration of the positioning, the continuous rotary operation,

and the homing. The setting unit is step/s2.

If this parameter is changed, the Acceleration/Deceleration Time Constant for Positioning
(Object: 0x64, Attribute: 52; Pn822) will also be changed automatically.

- The conversion is performed using the following formula.

Acceleration

{step/s?) Maximum Feed Speed

{1000 step/min)

Accel/Decel Tima
Constant (ms)

Acceleration

® Acceleration (step/s2) = Maximum Feed Speed (1000 step/min) x 105 + {Accel/Decel
Time Constant (ms) x 60}

Deceleration (Objéct: 0x25, Attribute: 9)

Use the Deceleration to set the deceleration of the positioning, the continuous rotary operation,
and the homing. The setting unit is step/s2. This parémeter is enabled only when the Accelera-
tion/Deceleration Type for Positioning (Object: 0&64. Attribute: 56; Pn826) is set to the initial
value, 3 (Asymmetrical linear acceleration and deceieration).

If this parameter is changed, the Deceleration Time Constant for Asymmetric (Object: 0x64,
Attribute: 53; Pn823) will also be changed automatically.

The conversion is performed using the following formula.
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4.3 Parameter Details

Maximum Feed Speed
(1000 step/min)

Daceleration
{step/s?)

DecslerationTime
Constant for
Asymmaetric {ms)

Deceleration

® Deceleration (step/s?) = Maximum Feed Speed (1,000 step/min) x 10 + {Deceleration
Time Constant for Asymmetric (ms) % 60}

Profile Type (Object: 0x25, Attribute: 18)

Use the Profile Type to set the acceleration and deceleration type for positioning and continu-

ous rotation operation.

If this parameter is changed, the Acceleration/Deceleration Type for Positioning (Object:
0x64, Attribute:56; Pn826), the Filter Selection (Object: 0x64, Attribute: 58; Pn829), and the
Acceleration/Deceleration Type for JOG (Object: 0x64, Attribute: 65; Pn836) will also be
changed automatically.

Table 4.38 The Relationship between Profile Type, Pn826, Pn836, and Pn829

Setting ' Acceleration/Deceleration PnB26 and PnB29
PnB36
0 Asymmetric Linear Accel/Decel 3 0
Constant Accel/Decel*!
| Asymmetric S-curve Accel/Decel 3 3
Constant Accel/Decel*!
2 Exponential Accel/Decel 0 1
Constant Accel/Decel time*2
240 Single-step Linear Accel/Decel 1 ]
Constant Accel/Decel*!
241 Double-step Linear Accel/Decel 2 0
Constant Accel/Decel*!
242 Exponential Accel/Decel with Bias 0 2
Constant Accel/Decel time*2
243 Single-step Linear Accel/Decel ¢ 3
Constant Accel/Decel time*2
244 S-curve Accel/Decel 1 3
Constant Accel/Decel*!
245 No Acceleration and Deceleration 0 0
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4.3.4 Speed, Acceleration, and Deceleration Parameters

* 1. With Constant Accel/Decel, the time required for acceleration and deceleration changes
with the feed speed changes. '

* 2. With Constant Accel/Decel time, the time required for acceleration and deceleration does
not change even if the feed speed changes.

§

Profile Gain (Object: 0x25, Attribute: 19)

Use the Profile Gain to set the gain for the S-curve profile. The setting unit is ms. Make setting
between 4 and 1000. '

If this parameter is changed, the Time Constant fc;r Moving Average (Object: 0x64, Attribute:
72; Pn842) will also be changed automatically.

M Parameter Details (Object 0x64)

Feed Speed for Positioning (Objecf: 0x64, Attribute: 51; Pn821)

Use the Feed Speed for Positioning to set the feed speed of the positioning. The setting unit
is 1,000 step/min.

If this parameter is changed, the Target Speed (Object: 0x23, Attribute: 7) will also be changed
automatically. '

Acceleration/Deceleration Time Constant for Positioning (Object:
0x64, Attribute: 52; Pn822)

Use the Acceleration/Deceleration Time Constant for Positioning to set the time constant for
; g
acceleration and deceleration for the positioning. The setting unit is ms.

If this parameter is changed, Acceleration (Object: 0x25, Atiribute: 8) will also be changed
automatically. T '

Deceleration Time Constant for Asymmetric (Object: 0x64,
Attribute: 53; Pn823)

Use the Deceleration Time Constant for Asymmetric to set the time constant for deceleration
when using asymmetrical linear acceleration and deceleration. The setting unit is ms.

This parameter is enabled only when the Acceleration/Deceleration Type for Positioning (Ob-
ject: 0x64, Auribute: 56; Pn826) is set to the initial value, 3 (Asymmetrical linear acceleration

and deceleration),

+

Switch Speed of Second Acceleration/Deceleration (Object:
0x64, Attribute: 54; Pn824) 5

Use the Switch Speed of Second Acceleration/Deceleration to set the switching speed to accel-
eration and deceleration of the second step when using double-step linear acceleration and de-
celeration. The setting unit is 1,000 step/s.

L

This parameter is enabled only when the Acceleration/Deceleration Type for Positioning (Ob-
ject: Ox64, Attribute: 56; Pn826) is set to 2 (Double-step linear acceleration and deceleration).

4.-32



4.3 Parameter Detafls

Time Constant of Second Acceleration/Deceleration (Object:
0x64, Attribute: 5; Pn825)

Use the Time Censtant of Second Acceleration/Deceleration to set the time constant for accel-
eration and deceleration of the second step when using double-step linear acceleration and de-
celeration. The setting unit is ms.

This parameter is enabled only when the Acceleration/Deceleration Type for Positioning (Ob-
ject: 0x64, Attribute: 56; Pn826) is set 1o 2 (Double-step linear acceleration and deceleration).

Acceleration/Deceleration Type for Positioning (Object: 0x64,
Attribute: 56; Pn826)

Use the Acceleration/Deceleration Type for Positioning to set the type of acceleration and de-

celeration for the positioning.

You can set eight different acceleration and deceleration patterns using different combinations
of Acceleration/Deceleration Type for Positioning and Filter Selection (Object: 0x64, Attrib-
ute: 58; Pn829). '

Table 4.39 Acceleration/Deceleration Type for Pesitioning

Setting Description
0 None
1 Single Step Linear
2 Double Siep Linecar
3 Asymmetric

Filter Selection (Object: 0x64, Attribute: 58; Pn829)

Use the Filter Selection to set the acceleration and deceleration filter type. This parameter is
used in common by the positioning, continuous rotary operation, and the homing.

Table 4.40 Filter Selection

Setting Description
0 None
1 Exponential
2 Exponential with Bias
3 Moving Average

Feed Speed for JOG (Object: 0x64, Attribute: 60; Pn831)

Use the Feed Speed for JOG to set the feed speed when ﬁsing the continuous rotary operation,
The setting unit is 1,000 step/min.
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4.3.4 Speed, Acceleration, and Deceleration Parameters

Acceleration/Deceleration Time Constant for JOG (Object: 0x64,
Attribute: 61; Pn832)

Use the Acceleration/Deceleration Time Constant for JOG to set the acceleration and decelera-
tion time constant when using the continuous rotary operation. The setting unit is ms.

Deceleration Time Constant for JOG (Object: 0x64, Attribute: 62;
Pn833) -

Use the Deceleration Time Constant for JOG to set the deceleration time constant when using
asymmetrical acceleration and deceleration with tf)e continuous rotary operation. The setting

unit is ms.

This parameter is enabled only when the Acceleration/Deceleration Type for JOG (Object:
0x64, Attribute: 65; Pn836) is set to the initial value, 3 (Asymmetrical linear acceleration and
deceleration). '

Switch Speed for JOG (Object: 0x64, Attribute: 63; Png34)

Use the Switch Speed for JOG 1o set the switching §peed to double-step acceleration and decel-
eration when using double-step linear acceleration and deceleration with the continuous rotary

operation. The setting unit is 1,000 step/min.

This parameter is enabled only when the Acceleration/Deceleration Type for JOG (Object:
0x64, Attribute: 65; Pn836) is set to 2 (Double-step linear acceleration and deceleration).

Time Constant of Second AccelerationlDeceleration for JOG
(Object: 0x64, Attribute: 64; Pn835)

Use the Time Constant of Second Acceleration/Deceleration for JOG to set the time constant
for double-step acceleration and deceleration when using double-step linear acceleration and
deceleration with the continuous rotary operation. The setting unit is ms.

This parameter is enabled only when the Acceleration/Deceleration Type for JOG (Object:
0x64, Attribute: 65; Pn836) is set to 2 (Double-step linear acceleration and deceleration).

Acceleration/Deceleration Type for JOG (Object: 0x64, Attribute:
65; Pn836)

Use the Acceleration/Deceleration Type for JOG to set the acceleration and deceleration type
when using continuous rotary operation. ’ '

You can set eight different acceleration and decelera:tion patterns using different combinations
of Acceleration/Deceleration Type for JOG and Filter Selection (Object: 0x64, Attribute: 58;
Png29). '
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4.3 Parameter Details

Table 4.41 Acceleration/Deceleration Type for JOG

Setting Description
0 None
1 Single Step Linear
2 Double Step Linear
3 Asymmetric

Time Constant for Exponential Curve (Object: 0x64, Attribute: 70;
Pn840) ‘
Use the Time Constant for Exponential Curve 1o set the time constant when using exponential

acceleration and deceleration. This parameter is used in common by the positioning and the
continuous rotary operation. The setting unit is ms,

Bias Speed (Object: 0x64, Attribute: 71; Pn841)

Use the Bias Speed to set the bias speed of the exponential acceleration and deceleration. The
setting unit is 1,000 step/min.

Time Constant of Moving Average (Object: 0x64, Attribute: 72;
Pn842)
Use the Time Constant of Moving Average to set the time constant of the average travel speed

of the acceleration and deceleration. This parameter is used in common by the positioning and
the continuous rotary operation. The setting unit is ms.

Maximum Feed Speed (Object: 0x64, Attribute: 73; Pn843)

Use the Maximum Feed Speed to set the maximum feed speed of the positioning, the continu-
ous rotary operation, and the homing. The acceleration and deceleration data is calculated from
this data and the time constants. The setting unit is 1,000 step/min.

4.3.5 Positioning Parameters

The details of parameters relating 1o positioning are given below.

Parameter Details (Object 0x25)

Kp (Object: 0x25, Attribute: 30)
Use the Kp to set the position loop gain of the SGDH. The setting unit is 1/s.
If this parameter is changed, the Position Loop Gain (Object: 0x66, Atribute: 52; Pn102) will

also be changed automatically.

Position Deadband (Object: 0x25, Attribute: 38)

Use the Position Deadband to set the positioning completed range for setting the On-Target
Position in a response message. The setting unit is step.
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L
4.3.5 Positioning Parameters

If this parafneter is changed, the Positioning Deadband (Object: 0x64, Attribute: 90, Pn850)
will also be changed automatically.

Max Dynamic Following Error (Object: 0x25, Attribute: 45)

Use the Max Dynamic Following Error to set the error pulse level of the position loop in the
SGDH. If the error pulses of position-loop exceed this value, the Following Error Fault (Object:
0x25, Attribute: 47) will be set. The setting unit is step.

If this parameter is changed, the Overflow Level '(bbject: 0x66, Attribute: 165; Pn505) will
also be changed automatically. '

" Max Dynamic
Adtual Bosntl% Following Error

4

Commanded position S o

»

. Target position

|

Parameter Details (Object 0x65) -

Positioning Deadband (Object: 0x64, Attribute: 90; Pn850)

Use the Positioning Deadband to set the positioning completed range, i.e., to determine if the
axis is On-Target Position. The setting unit is step. When the Positioning Deadband is set to
0, no On-Target Position check will be performed.

Current value
that is changing End Point
i Cocrdinate axis
-
P
Pn850] Pn850
X ;
> )
Positioning Deadband

When the following condition is satisfied in the above Figure, the axis is viewed as being On-

Target Position.

® X = (End point — Current value.that is changingj <P

Positioning Timeout (Object: 0x64, Attribute: 91; Pn851)

Use the Positioning Timeout to set the time for perférming On-Target Position check. The set-
ting unit is ms. If, after the move command distribution has been completed, the positioning
completed range is not entered within the time set, an A9A Positioning Completion Error warn-

ing will be sent., §

If this parameter is set to O, the check time becomes infinite.

1
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DeviceNet Communications

This chapter explains commands to and editing parameters in an NS310
Unit using DeviceNet communications.
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5.1 ‘Specifications and Configuration

5.1 Specifications and Configuration

5.1.1 Specifications

Refer to DeviceNet Specification Release 2.0 for details not specified in this manual.

5.1.2 Control Configuration

An outline of the control configuration is given below, A maximum of 63 NS310 Units or other
slave devices can be connected to one DeviceNet Master,

DeviceNat Master Module

PLC or personal computer

63 nodes max.

>
°: szzzzzzc f
(O]

SERVOPACK SERVOPAC Inverter Machine I/O signals
(Manufactured by CMRON
or equivalent)
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N

5.2.1 Rotary Switch Settings for Sstting Node Address

5.2 DeviceNet Communications Setting Switches

This section explains the switch settings required for DeviceNet communications.

5.2.1 Rotary Switch Settings for Setting Node Address

Use the rotary switches (x 1, x10) to set the DeviceNet node address. After making the settings,

cycle the communications power to enable the settings.

The node address can be set between 0 and 63. If you make a setting outside this range, a setting

error will occur.

Select the node address of the NS310 Unit using thc switch settings as shown in the foltowing

table. -
x10 | xt Node Address x 10 x1 Node Address x10 [ x1 Node Address
0 0 o 3 4 34 6 8 Setting error
0 1 1 3 5 .35 6 9° | Setting error
0 2 2 3 6 36 7 0 Setting error
0 3 3 3 7 37 7 1 Setting error
0 4 4 3 8 38 7 2 | Setting error
0 5 5 3 9 3% 7 3 Setting error
0 6 6 4 0 40 7 4 Setting error
0 7 7 4 1 41 7 5  |Setting error
0 8 8 -4 2 42 7 6 Setting error
0 9 9 4 3 43 7 7 Setting error
i 0 10 4 4 44 7 8 Setting error
1 1 il 4 5 45 7 9 Setting error
1 2 12 4 6 46 8 0 Setting error
1 3 13 4 7 47 8 1 Setting error
1 4 14 4 8 48 8 2 Setting error
i 5 15 4 9 49 8 3 Setting error
1 6 16 . 5 0 50 8 4 Setting error
i 7 17 5 1 51 8 5 Setting error
1 8 i8 -5 2 52 8 6 Setting error
1 9 19 5 3 53 8 7 Setting error
2 0 20 5 4 54 8 8  |Setting error
2 1 21 5 5 55 8 9 | Setting error
2 2 22 5 .6 56 9 0 Setting error
2 3 23 5 7 57 9 1 Setting error
2 4 24 5 8 58 9 2 Setting error
2 5 25 5 9 59 9 3 Setting error
2 6 26 6 0 60 9 4 Setting error
2 7 27 6 1 61 9 5 Setting error
2 8 28 6 2 62 9 6 Setting error
2 9 29 6 3 63 9 7 Setting error
3 0 30 6 . 4 Setting error 9 8 Setting error
3 1 31 6 5 Setting error 9 9 Setting error
3 2 32 6 6 Setting error - |-
3 3 33 6 7 Setting error --- EECI
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5.2 DaviceNet Communications Setting Switches

5.2.2 Rotary Switch Setiings for Setting Baud Rate

Use the DR rotary switches to set the DeviceNet baud rate. After making the settings, cycle
the communications power supply to enable the settings.

Table 5.1 DR Settings

DR Baud Rate Setting
0 125 Kbps
1 250 Kbps
2 500 Kbps
3t09 A setting error will occur.

5.2.3 LED Indicators

NS310 Units are equipped with two LED indicators, the Module Status indicator to indicate
the Unit status, and the Network Status indicator to indicate the DeviceNet communications

status.

The LED indicator specifications conform to DeviceNet communications specifications.

B Module Status (MS) indicator
The MS indicator shows the status of the NS310 Unat.

Status indicator
Communications power supply is turned OFF. Not lit.
Unit is operating normally. Lit green.
Unit is warming up. Flashes green.
Minor Unit failure. Flashes red.
Major Unit failure. Lit red.
Unit is performing self-diagnosis. Red and green flash

alternately.

Refer to the alarm codes in Appendix C for details of the malfunction if the the Module Status
indicator is either flashing red or lit red.

B Network Status (NS) Indicator

The NS indicator shows the status of DeviceNet communications.

Status indicator
Power supply is turned OFF or Unit is not enline. Not Lit.
Unit is online, but is not connected to the Master device. Flashes green,




DeviceNet Communications

A R .
5.2.3 LED Indicators '
- ' ~ Status . Indicator
Unit is online, and is connected {o the Master device. : Lit green.
Connection to the Master device has timed out. : Flashes red.
A fatal error has occurred in D_cviceNet comm:inicatic;ns. Lit red.
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5.3 Command/Response Format

5.3 Command/Response Format

This section explains command/response messages.

5.3.1 Command Format

This section explains command messages sent to the N§310 Unit from the Master device.

The following table shows the data format of command messages sent to the NS310 Unit from
the Master device.

Command messages consist of 8 bytes. Bytes 0 to 3 have the same format for all commands,
and byte 0 holds bit unit commands. Bytes 4 to 7 store data that depend on the command code
in byte 2.

Table 5.2 Command Message Format

Byte Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bito
0 Enable Valid Data | Hard Stop Smooth Direction Absolute/ | Start Block Start
Stop (V mede)} | Incremental Trajectory
1 Block Number
2 Axis Instance (001) Command Code
3 Axis Instance (001) Response Code
4 Data Low Byte
5 Data Low Middle Byte
6 Data High Middle Byte
7 Data High Byte

B Start Trajectory

Use the Start Trajectory command to start a move operation. For the command codes given
below, start the move operation by changing the command bit from 0 to 1.

® Positioning command (Code = 0x01)

® Continuous Rotor Speed command (Code = 0x11)

® Homing command (Code = 0x12)

® Alarm Clear command (Code = Ox1E)
The NS310 Unit detects the command using the rising edge from 0 to 1, so the operation will

continue even if the command bit is reset during travel.

To stop the move operation before it have been completed, set the Smooth Stop command bit
or Hard Stop command bit to 1.
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5.3.1 Command Format

Start Block

Use the Start Block command to execute the command block stored in the NS310 Unit. By
setting this command bit to 1, you can execute commands according to the command blocks

that have been registered in advance.

Refer to 5.5.2 Command Blocks for command blo;ck details.

+

Absolute/incremental

Use the Absolute/Incremental command to specify whether the value of the target position data
stored in bytes 4 1o 7 is the absolute position or incremental. This data is enabled when the Start
Trajectory command is set to 1.

0: Absclute pb_sitibn

I: Incremental position

Direction

Use the Direction command to specify the rotor direction as viewed from the motor side of the
shaft when the rotary is running continuously. This command is only enabled when the com-
mand code (Corﬁmand Code) is set to Continuous Rotary Operation (Code: 0x11).

- - : ’ . . - t -
(: Reversc direction, negative direction, counterclockwise
i

1: Forward direction, positive direction, clockwise
}

Smooth Stop

Set this command bit to 1 to stop travel at the current deceleration setting. The Valid Data does
not affect this command bit.

Hard Stop

Set this command bit to 1 to stop movement using the maximum deceleration speed. The Valid
Data does not affect this command.

Valid Data

The NS310 Unit refreshes the command code, rcs;ponse code, and command data it has re-
ceived only when the Valid Data command has been set. Commands in byte 0 (Enable, Smooth
Stop, or Hard Stop) are refreshed regularly regardless of the Valid Data command status.

0: Data disabled

1

1: Data enabled

When the Valid Data in a command message is set-to 0, the Command Error in the response

-

message will be cleared.
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5.3 Command/Response Format

B Enable

The Enable command controls the servo ON and OFF. The status of this command bit is
constantly effective (i.c., rising edge detection is not performed) and it rnust be set to 1 whenev-
er the servo is to be ON.

0: Servo OFF
1: Servo ON

B Block Number

Specify the block number from which the command blocks start.

B Axis Instance

Set the axis number. Always set the axis instance to 1, or a command error will occur.

B Command Code

The command code defines the command data in bytes 4 to 7.

Command Code Definition Data Type
0x00 NOP -
0x01 Target position DINT (4 bytes)
0x02 Target speed DINT (4 bytes)
0x03 Acceleration DINT (4 bytes)
Ox04 Deceleration DINT (4 bytes)
0x05 te 0x10 Reserved -
0x11 Continuous rotor speed DINT (4 bytes)
ox12 Homing type USINT (1 byte)
0x13 to 0x1D Reserved -
Mx1E Alarm clear BOOL (1 byte)
0x1F Reserved -

H Response Code

The response code specifies the current position, current speed, and other data included in the

response message. Refer to 5.3.3 Response Format,

Command Data

Set the data defined for the command code.

5.3.2 Command Data Specifications

The command data specifications are given below.
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5.3.2 Command Data Specifications

NOP (Code = 0x00)

This code has no meaning.

Target Position (Code = 0x01)

Use the Target Position command to set the target position. The setting unit is step. This setting
data is enabled when the Valid Data Flag is set to 1. The positioning starts when the Start Tra-
jectory command is set to 1 after the Target Position setting has been made (both are possible

simultaneously). . i

How the Target Position is handleci depends on the Absolute/Incremental setting, as shown be-

Tow. ) o

5 .

1. Absolute/Incremental = O (Absolute position}.
If the current position is +200 and the command data is +300, the target position will be
+300. ' )

2, Absolute/Incremental = | (Relative position) -

If the current position is +200 and the commé;nd data is +300, the target position will be
+500. -

Target Speed (Code = 0x02)

Use the Target Speed command to set the target speed of the positioning. The setting unit is
step/s. This setting data is enabled when the Valid Data Flag is set to 1. Make sure this data
always has a positive value. : '

Acceleration (Code = 0x03)

Use the Acceleration command to set the acceleration of the positioning, continuous rotary
operation, and homing. The setting unit is step/s2. This setting data is enabled when the Valid
Data Flag is set to 1. Make sure this data always has a positive value,

Deceleration (Code = 0x04)

Use the Deceleration command to set the deceleration of the positioning, continuous rotary
operation, and homing. The setting unit is step/s2, This setting data is enabled when the Valid
Data Flag is set to I. Make sure this data always has a positive value.

Continuous Rotor Speed (Code = 0x11)

Use the Continuous Rotor Speed command to set the target speed of the continuous rotary op-
eration. This setting data is enabled when the Valid Data Flag is set to 1. Make sure this data
always has a positive vaiue. The direction of rotation is determined by the DIR signal.

Homing Type (Code = 0x12)

Use the Homing Type command to set the homing fypc. This setting data is enabled when the
Valid Daia Flag is set to 1. Refer to 5.4.3 Homing for the homing types.

T
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5.3 Command/Response Format

Byte Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
4 Homing Type
5 0x00
6 0x00
7 0x00
Bl Alarm Clear (Code = Ox1E)
Use the Alarm élear command to clear the N§310 Unit and SGDH alarms. Set the Alarm Clear
bit to 1, the Valid Data Flag, and then the Start Trajectory command bit. Alarms in the NS310
Unit and SGDH will be cleared on the rising edge of the start trajectory bit.
Byte Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit2 Bit 1 Bit 0
4 0 0 0 0 0 0 0 Alarm Clear
5 0x00
6 0x00
7 0x00

5.3.3 Response Format

This section explains the response messages from the NS310 Unit to the Master device.

The following table shows the data format of response messages sent from the NS310 Unit to
the Master device,

Response messages consist of 8 bytes. Bytes 0 to 3 have the same format for all commands sent
from the Master device. Byte 0 and byte 2 show the Unit status using bits. Bytes 4 to 7 store

data that depend on the response code in byte 3,

Table 5.3 Response Format

Byte Bit7 Bit6 Bits Bit 4 Bit3 Bit2 Bit 1 Bit 0
0 Enable State | Valid Data | Home Flag | Emergency Alarm On Target Block In | Trajectory In
Stop Input Position Execution Progress
1 Executing Block Number
2 Command | Block Fault | Trajectory Negative Positive CCwW Cw Servo Ready
Error Start Echo Software Software Hardware Hardware
Limit Limit Limit Limit
3 Axis Instance (001) Response Code
4 Data Low Byte
5 Data Low Middle Byte
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5.3.3 Response Format

Byte Bit7 Bit 6 . Bits Bit4 Bit3 Bit 2 Bit 1 Bit0
6 Data High Middie Byte
7 Data High Byte

B Trajectory In Progress =~ .
This bit is set to 1 during a positioning, continuous rotary operation, or homing. When the Valid
Data Flag and Start Trajectory command bits are received from the Master device, operation
is started and this bit is set to 1. The bit is set to 0 when the operation has been completed.

B Biock In Execution : :
This bit is set to’]l when executing block commands due to a Start Block command being sent.
It is set to O when the block commands have been compieted or a block error (block fault) oc-
curs. ; :

B On Target Position
This bit is set to 1 when the curren't position is v;ffthin the Position Deadband. The Position
Deadband depends on the setting of the Position Deadband (Object: 0x25, Attribute: 38). Refer
to Chapter 4 Parameter Settings for details.

B Alarm
This bit is set to 1 if an alarm occurs in the NS310 Unit or SGDH. To clear an alarm, use the
Alarm Clear command.

B Emergency Stop Input f ' '
This bit is used to monitor the emergency stop signal of the SGDH.

H Home Flag
This bit is set to 1 when the home position signal of the SGDH is Active.

W Valid Data
This bit is set to 1 after the Valid Data has been set to 1, in acommand message from the Master
device, to notify the Master device that the command has been received normally. When the
Valid Data sent from the Master device has been set, the NS310 Unit checks the command data,
and if there is no problem with the conients, the Valid Data bit is set to 1 in the response mes-
sage. If there is an error in the commmand data, the. Command Error is set to 1, and the Valid
Data is also set to 1 at the same time.

M Enable State

This bit is set to 1 when the SGDH servo is ON. If the SGDH servo is OFF, the NS310 Unit
will ignore a Start Trajectory command even if one is received. Consequently, be sure that this
bit is set to 1 before sending a Start Trajectory command.
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_

Servo Ready

‘This bit is set to 1 when the SGDH servo can be turned ON.

CW Hardware Limit

This bit is set to 1 when the current position reaches the hardware limit in the clockwise (CW)

direction,

CCW Hardware Limit

This bit is set to 1 when the current position reaches the hardware limit in the counter-clockwise
{CCW) direction.

Positive Software Limit

This bit is set to |1 when the positive software limit is exceeded. Set the positive software limit
position using the Positive Sofiware Limit Position (Object: 0x25, Attribute: 54).

Negative Software Limit

This bit is set to 1 when the negative software limit is exceeded. Set the negative software limit
position using the Negative Software Limit Position (Object: 0x25, Attribute 55).

Trajectory Start Echo

This bit is set to | when a Start Trajectory command is received normally from the Master de-
vice, By checking this bit, the Master device can check if a command was received normally
from the N§310 Unit.

Block Fault

This bit is set to 1 if an error occurs during a block operation. If an error occurs, the block opera-
tion will be stopped.

Command Error

This bit is set to | if an error occurs in the command data in a command message. To clear the
command error, set the Valid Data Flag to 0 in the command message.

Response Code

The Response Code defines the response data in bytes 4 to 7.

Response Code Definition Data Type
0x00 NOP
0x01 Current position DINT (4 bytes)
0x02 Command position DINT (4 bytes)
0x03 Current speed DINT (4 bytes)

5-13



DeviceNet Communications

_ —
5.3.3 Response Format
Response Code Definitit?n Data Type

0x04 to OxOF Reserved -
0x10 Reserved .

0x11 1o Ox1D Reserved -
Ox1E Alarm code DINT (4 bytes)
OxIF Reserved ; —-




5.4 Commands from the Host Controller

5.4 Commands from the Host Controller

5.4.1 Positioning

Positioning can be performed to specified target positions.

M Using Commands

L

To change the current attribute settings, set the motion profile attributes, such as target
speed, acceleration, and deceleration.

Use the Absolute/Incremental bit in the command message to specify whether the target
position setting is an absolute or relative position.

Set the Commal_'ld Code (0x01) and the target position in the command message.

Set the Valid Data Flag to 1 in the command message, and then set the Start Trajectory
command to 1, You can set both the Valid Data Flag and the Start Trajectory command
to 1 at the same time.

When the positioning starts, the Trajectory In Progress bit in the response message is set
to 1. When the reference pulses to the target position have been distributed, this bit is set
to 0.

Example of Positioning Command Messages

In this example, the settings are as follows:
Absolute position with a target position of 128,000 steps (= 0x0001F400).

The NS8310 Unit assumes that data, such as the target position, is valid when the Valid Data

Flag in the command message is set to 1. Consequently, set bytes 1 to 7 first, and then set byte

0.
Byte Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 1 1 4] 0 0 0 0 1
Enable Valid Data | Hard Stop Smooth Direction Absolute/ | Start Block Start
Stop (V Mode) | Incremental Trajectory
1 0x00
2 001 Axis Instance 0001 Command Code
3 001 Axis Instance 0003 Response Code
4 0x00 Target Position Low Byte
5 OxF4 Target Position Low Middie Byte
6 0x01 Target Position High Middle Byte
7 0x00 Target Position High Byte -
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5.4.2 Continuous Rotary Operation

o V1
A1 / : \ D1
P1
Motor Speed -
1
Enable °
1
Start Trajectory 0 ] l
Trajectoryin 1 T l
Progress 0 :
Command Code | 02h 03h 04h 0th
Command Data_ | V1 At D1 P1

IMPORTANT | . 1. Ifan alarm occurs, the servo is OFF, or another operation command is being performed (e.g., continuous

rolary operation, homing, etc.), positioning will be disab}cc_l.
2. Besurethatthe Enable Statebitinthe response messageis setto 1,and thenset the Start Trajectory command
bit. Ifyou turn ON the Enable command andthe Start Trajectory command at the same time, the Start Trajec-
i .

tory command will be ignored.

t

5.4.2 Continuous Rotary Operation

This command performs the continuous rotary operation at a fixed speed.

1

H Using Commands

L

mand to 1,

To change the current attribute setlings, set the motion profile attributes, such as accelera-
tion and deceleration. ‘

Set the Direction in the command message.
Set the Command Code (0x11) and Continuous Rotation Speed in the command message.
Set the Valid Data Flag to 1 in the command message, and then set the Start Trajectory

command to 1. You can set both the Valid Data Flag and the Start Trajectory command
to I at the same time.

When the continuous rotary operation starts, the Trajectory In Progress bit in the response
message issetto 1.

During the continuous rotary operation, changing the continuous rotation speed or rotation
direction will change the speed and direction of the motor. When changing the continuous
rotation speed or direction, make sure to set the Valid Data Flag and Start Trajectory com-

To stop the continuous rotary operation, set Smooth Stop or Hard Stop attribute. You can
stop the continuous rotary operation by setting the continuous rotation speed to 0.

H Example of Continuous Rotary Opel;‘ation Command Messages

In this example, the settings are as follows: _
Clockwise rotation with a target speed of 8,000 reference units/s (= 0x0001F40).
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5.4 Commands from the Host Gontroller

The NS310 Unit assumes that data such as the continuous rotary speed is valid when the Valid
Data Flag in the command message is set to 1. Consequently, set bytes 1to 7 first, and then set

byte 0.

Byte Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0 1 1 0 0 1 0 0 1
Enable Valid Data | Hard Stop Smooth Direction Absolute/ | Start Block Start
Stop (V Mode) | Incremental Trajectory
1 0x00
2 001 Axis Instance 0x11 Command Code
3 001 Axis Instance 0003 Response Code
4 0x40 Target Speed Low Byte
5 Ox1F Target Speed Low Middle Byte
6 0x00 Target Speed High Middle Byte
7 0x00 Target Speed High Byte
M
Al —t V3 T D
s V1 M
Motor Speed g e
AlS——1"D1
V3
1
Enable o
1
Start Trajectory | | | | [
1
Direction o l
Trajectoryln =~ 1 [
Progress ]
1
Smooth Stop o [
Command Code | 03h { 04h | 11h 11h 11h
CommandData | A1 ] D1 | W1 vz V3

1. If an alarm occurs, the servo is OFF, or another operation command 1s being performed (e.g., positioning,
homing, etc.), the continuous rotary operation will be disabled.

IMPORTANT

2. Besurethatthe Enable Statebitinthe response message is setto 1, and then set the Start Trajectory command
bit. If you turn ON the Enable command and the Start Trajectory command at the same time, the Start Trajec-
tory command will be ignored.
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5.4.3 Homing

5.4.3 Homing

The homing returns the axis to the machine’s home position. There are three types of homing,

as shown below.

B TypeO

Type O performs the homing, based on the ZERO external signal (home position signal) and
detection of phase C of the Encoder.

1. The axis travels at the home fast speed in the home direction that has been set.

2. When the home position signal changes, the axis will change the direction. The axis travels
at the home slow speed until the home position signai changes again.

3. When the home pos'itioh signal changes again, the axis will continue to travel until the first
phase C was detected.

4. When phase C is detected, the axis will decelerate and return to the position where phase
C was detected. -

1

Y MERANY AtiA D1
Motor Speed B34 >
' s\ zk
v2 . '
1 v 4
Home Flag o k| .
. 1 . .
Encoder Phase C o | |
; -
Start Trajectory - o J _I
Trajectory In 1 I |
Progress 0
Command Code 12h :
Command Data 00h ) o



5.4 Commands from the Host Controfler

W Type1l

Type | performs the homing, based on the ZERO external signal (home position signal) only.

1. The axis travels at the home fast speed in home direction that has been set.

2. When the home position signal changes, the axis will change direction and return to the
position where the Home Position Signal changed.

4 w1 1:11
Motor Speed !
M\ﬁ-/m

Home Flag

Start Trajectory

Trajectory in
Progress

O - O - O -
o
__—

Command Code 12h
Command Data 0th

B Type3

Type 3 performs the homing, based on detecting the phase C of the Encoder only.

1. The axis travels at the home fast speed in the home direction that has been set.

2. When the first phase C is detected, the axis stops, reverses direction, and returns to the
positton where phase C was detected.

Al Vi D1
Motor Speed
A‘\ D1

1
Encoder Phase C o

1
Start Trajectory |
Trajectory In ! [
Progress 0
Command Code 12h
Command Data 03h

B Example of Homing Command Messages

In this example, type 0 homing has been set.

The NS310 Unit assumes that data such as homing is valid when the Valid Data Flag in the
command message is set to 1. Consequently, set bytes 1 to 7 first, and then set byte 0.
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5.4.4 Hard Stop Operation

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 1 i - 0 _ 0 0 0 0 1
Enable Valid Data Hard Stop Smooth Direction Absolute/ | Start Block Start
' Stop (V Mode) | Incremental Trajectory
1 i 0x00 ,
2 001 Axis Instance ;0x12 Command Code
3 001 Axis Instance 0001 Résponse Code
4 0x00 (Homing Type)’
5 0x00 ‘
6 0x00
N " 0x00

IMPORTANT

1. Ifanalarmoccurs, when the servois OFF, or another operatfon command is being performed {e.g., position-

ing, continuous rotary operation, etc.), the homing will be disabled.

2. Besurethatthe Enable State bitinthe response messageis setto 1, and then setthe Start Trajectory command

bit. If youturn ON the Enable command and the Start Trajectory command at the same time, the Start Trajec-

1

tory command will be ignored.

5.4.4 Hard Stop Operation

The Hard Stop Operation stops the motor using the maximum deceleration speed.

1. If the Hard Stop command is set to 1 while the motor is moving, the motor decelerates and
stops using the maximum deceleration speed. '

2. After the motor stops, the current position is set as the target position, and the On-Target
Position signal is set to 1.

3. Clear the Hard Stop status by setting the Hard Stop command to 0. When setting the Hard
Stop command to O while the command is being performed (i.e., the motor is decelerating),
however, the setting will be ignored.

Al \al
// ard|Stop
Motor Speed -
; .
Hard Stop 0
. 1
Start Trajectory o i |
Trajectory In 1 r
Progress o l
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5.4 Commands from the Host Controller

5.4.5 Deceleration and Stop Operation

The deceleration and stop operation decelerates the motor to a stop.

1. If a Smooth Stop command is set while the motor is moving, the motor decelerates and
stops at the deceleration speed that has been set.

2. After the motor has stopped, the current position is set as the target position, i.e., the On-
Target Position signal is set.

3. Clear the Smooth Stop status by resetting the Smooth Stop signal. When setting the
Smooth Stop command to O while the command is being performed (i.e., the motor is de-
celerating), however, the setting will be ignored.

Al / vt D1

Motor Speed /
Smooth Stop

)
Start Trajecto !

jectory | |

Trajectory In = 1
Progress 0 I I

5.4.6 Emergency Stop Operation

The emergency stop is performed using an external signal.

If the emergency stop signal is set to Active while the motor is moving, a Hard Stop operation
is performed. After the motor has stopped, the servo is turned OFF. If the brake function has
been set, the brake is turned ON, and then the servo is turned OFF.

To return to normal operation, set the emergency stop signal to Inactive, and then send a servo

ON command.

Set the following attributes to set the stop action, enable or disable the emergency stop signal,

and set the logic.
Attribute Access Name Data Type Value
241 Get/Set Emergency Stop Action | USINT 0: Hard Stop and Servo OFF
242 Get/Set Emergency Stop Enable | BOOL 0: Disable
1: Enable
243 Get/Set Emergency Stop Logic | BOOL 0: Active Low
I: Active High
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5.4.7 Hardware Limit Operation

: AL/ T v ardiStop
Motor Spesd / !

Emergency
Stop Signal

Enable

Holding Brake

1
[+
1
[+
1
0
. .
Enable State-R : |
1
0
1
0

Start Trajectory

Trajectory In
Progress

5.4.7 Hardware Limit Operation

The Hardware Limit Operation stops the motor us{ing externally connected limit switches.

If the counterclockwise hardware limit is reached while the motor is rotating counterclock-
wise, a hard stop operation is performed. Similarly, a hard stop is performed if the clockwise

hardware limit is reached while the motor is rotating clockwise. After the hard stop has been
performed, only movement away from the hardware limit is permitted. '

Set the following attributes to enable or disable the external emergency stop signal, set the in-
put signal logic, etc.

Attribute Access Name Data Type Value
49 Get/Set Hardware Limit Action |USINT 1: Hard Stop
50 Get/Set | CW Limit BOOL 0: Inactive
‘ ' 1: Active
51 Gel/Set CCW Limit BOOL 0: Inactive
I: Active
231 Get/Set  |Hardware Limit Enable |BOOL = |0: Disable
! 1: Enable
232 Get/Set Hardware Limit [nput | BOOL 0: Active Low
- ) Logic : 1: Active High-
b 1 ay i © AHard|Stop
: : / icow
Motor Speed - ' CwW
; Inactive
CCW Limit o Agtive |
Start Trajectory ; { |
TrajectoryIn  ? :
Progress 0 i I_
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5.4.8 Software Limit Operation

If a user-set software limit is reached, the motor will decelerate and stop.

If the current motor position exceeds the software limit range, the motor will decelerate and
stop. Once the motor has stopped, the motor can move only in the direction that clears the soft-
ware limit error. The software limit has meaning only after a homing is performed.

Set the following attributes to set the sofiware limits, operation if a software limit error occurs
(i.e., Hard Stop or Smooth Stop), etc.

Attribute Access Name Data Type Value
52 Get/Set Software Limit Enable |USINT 0. Disable
' I: Enable
33 Get/Set Software Limit Action | USINT 1: Hard Stop
2: Smooth Stop
54 Get/Set Positive Software Limit | DINT 0x8000000!1 to Ox7FFFFFFF
Position
55 Get/Set Negative Software Limit | DNIT 0x80000001 to Ox7FFFFFFF
Position
Al Vi Hard Stop br
4 + Smdoth Stpp
Motor Speed =
Inactive
Positive Software ' Agtive ||
Limit ¢
Start Trajectory ; | | |
Trajectory In 1
Progress 0 | 1
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5.5.1 Outline

5.5 Program Function

5.5.1 Qutline

W What Is the Program.Function?

The program function enables executing in sequence command blocks that have been set be-
forehand. You can register a maximum of 255 command blocks, and decide the sequence in
which they are executed by the connections between the command blocks.

' By specifying the start command block, the Host CEonLrolier can process all operations continu-
ously in the NS310 Unit. Consequently, the Host Controller does not need to send the com-
mands in sequence using command messages.

B Operation Example

Perform the following procedure to execute the command blocks beginning with the specified

i

block number.

1. Set the block number for the first block to be executed in Block Number (byte 1).
2. Set the Valid Data Flag to 1 (byte 0, bit 6).
3. Set the Start Block Flag to 1 {(byte 0, bit 1).

Byte Bit 7 Bit6 Bit5 Bit 4 Bit3 . Bit 2 Bit 1 Bit0
] 1 1 0 0 0 0 1 0
Enable Valid Data | Hard Stop Smooth Direction Absolute/ | Start Block Start
Stop v Modez Incremental Trajectory
1 0x01 (Block Number)
2 001 Axis Instance 0x00 Comxhand Code
3 001 Axis Instance QOOI Response Code
4 0x00
5 0x00 ‘
6 0x00
7 0x00

The block number set in the link number of the command block that has been specified will
be executed next, and then command blocks will be executed in sequence until the link number
= 0x00. While the command blocks are being executed, Block in Execution will be set to 1,
and when all the command blocks have been execuited, it will be setto 0.

OM’ Refer to 5.5.2 Command Blocks for information on link numbers.

f—
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5.5 Program Function

Motor Speed
Block#=1 Block#=3 Blocic#a5
Block#=2 Block#=4 A
Trajactory Command Trajoctory Valocity
Execute Block No. and Wait Delay Command | WaitEquals | o -
ValdData
Start Block :
1
_Block Exgcution
Block No. Block#=1
B Command Functions Table
The foliowing table shows the block commands that are supported.
Command Name Code Function
Modify Attributes Command 0x01 Changes an attribute.
Wait Equals Command 0x02 Stops command execution until an attribute reaches
the set value.
Conditional Link Greater Than 0x03 Branches to the specified block if an attribute is greater
Command than the Compare Data. :
Conditional Link Less Than 0x04 Branches to the specified block if an attribute is small-
Command er than the Compare Data.
Delay Command 0x06 Inserts a wail timer between execution blocks.
Trajectory Command 0x07 Performs a positioning. After the positioning is com-
pleted, the next command is immediately interpreted.
Trajectory Command and Wait 0x08 Starts a positioning and waits until the target position
is reached.
Speed Change Command 0x09 Changes the target speed.
Goto Home Command 0x10 Moves to the home position.
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5.5.2 Command Blocks

5.5.2 Command Blocks

B Command Block Structure - :

The command blocks consist of a maximum of seven attributes, as shown below. The number
of attributes changes depending on the block command code.

Attribute Access Name : Detalils Data Type
1, . | Get/Set Block Command | Defines the format of the | USINT
' . | command data.
2 Get/Set Block Link Number ® | Specifies the next com- USINT
, | mand block to be executed.
3 Get/Set Command-dependent |--- Command-
: : dependent
4 Get/Set Command-dependen£ -- . Command-
: dependent
1
5 Get/Set Command-dependent {--- Command-
: ' dependent
6 Get/Set - |Command-dependent |--- Command-
: dependent
7 - 1Get/Set Command-dependent | --- Command-
) oo dependent

[ B Block Command Details .

Attribute Change Command

Use the Attribute éhange command to change an zattribute. You can change the attributes indi-
cated in the table 5.4. No other attributes can be changed.v

Table 5.4 Changeable Attributes Table

Class Instance Attribute _ Contents of Atiribute

0x25 ' 0x01 0x08 | Acceleration
0x25. 0x01 ' 0x09 - Deceleration
0x64 Ox(1 0x34 . Acceleration and deceleration

time constant

Ox64 0x01 0x35 Deceleration time constant for
asymmetrical acceleration and
! deceleration
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5.5 Program Function

The following table shows the data format for the Attribute Change command.

Table 5.5 Data Format for Attribute Change Command

Attribute Name Data Type Contents of Attribute

1 Block Command Code USINT Code = 0x01

2 Block Link Number USINT Number of next command block
to be executed*

3 Target Class USINT Class of attribute to be changed.

4 | Target Instance USINT Instance number of attribute to be
changed,

5 Attribule Number USINT Attribute number to be changed.

6 Attribute Value DINT Value of attribute to be changed.

* When the link number = 0, the block is the final block in the series.

Wait Equals Command

The Wait Equals command stops the execution of a series of blocks unti! the specified attribute
matches a set value. Once the specified attribute matches the set value, the block ends and the
next block in the Hink is executed.

Table 5,6 Table of Attributes that Can Be Compared

Class Instance Attribute Contents of Attribute
0x25 0x01 0x13 Current feedback position
0x25 0x01 0x15 Current command position

Table 5.7 Data Format for Altribute Change Command

Attribute Name Data Type Contents of Attribute
1 Block Command Code USINT Code = 0x02
2 Block Link Number USINT Block link
3 Target Class USINT Class of atiribute to be compared.
4 Target Instance USINT Instance number of attribute to be

compared.

b Attribute Number USINT Attribute number to be compared,
6 Compare Timeout Value DINT If the Compare Data does not

match within the set time, a time-
out will occur.

Setting range: 0 to Ox7FFFFFFF
Unit: ms

Set 0 10 make the wait infinite.

7 Compare Data DINT Value of attribute 10 be compared.
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5.5.2 Command Blocks

Conditional Link Greater Than Command

If the value of the specified attribute is greater than the Compare Data, execution will branch
to the block shown by the compare link number. If the value of the specified attribute is smaller
than the Compare Data, execution will branch to the block shown by the block link number.

The attributes that can be compared are shown in the table below.

Table 5.8 Table of Attributes that Can Be Compared

Class - instance Attribute Contents of Attribute
0x25 - 0x01 0x13 Current feedback position
0x25 0x01 0xi5 Current command position

The data format for Conditional Link Greater Than Command is shown in the following table.

Table 5.9 Data Format for Conditional Link Greater Than Command

Attribute Name Data Type Contents of Attribute

1 Block Command Code USINT Code = 0x03

2 Block Link Number USINT Block link start address if the at-
i tribute 1s smaller than the Compare
' Data.

3 Target Class USINT Class of attribute to be compared.,

4 Target Instance USINT Instance number of attribute to be
' * jcompared.

5 Attribute Nutnber USINT Attribute number to be compé:ed.

6 Compare Link Number USINT Block link start address if the at-
tribute is greater than the Compare
: Data.

7 Compare Data DINT, Vaiue to compare to

Condition.ai‘Link Less Than Command

If the value of the specified attribute is smaller than the Compare Data, execution will branch
to the block shown by the compare link number. If the value of the specified attribute is greater
than the Compare Data, execution will branch to the block shown by the block link number.

The attributes that can be compared are shown in the table below.

Table 5.10 Table of Attributes that Can Be Compared

Class instance Attribute Contents of Attribute
0x25 0x01 0x13 ) Current feedback position
0x25 0x01 0x15 Current command position

The data format for Conditional Link Less Than Command is shown in the following table.
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Table 5.11 : Data Format for Conditional Link Less Than Command

Attribute Name Data Type Contents of Atiribute

! Block Command Code USINT Code = 0x04

2 Block Link Number USINT Block link start address if the at-
tribute is smaller than the
compared value. -

3 Target Class USINT Class of attribute to be compared.

4 Target Instance USINT Instance number of attribute to be
compared.

5 Attribute Number USINT Attribute number to be compared.

6 Compare Link Number USINT Block link start address if the at-

' tribute is greater than the

compared value.

7 Compare Data DINT Value to compare to

Delay Command

The Delay command delays the execution between blocks. Set the delay timer in 8 ms units,

If you specify any value that is not in 8 ms units, the fraction will be truncated before the com-

mand is executed.

Table 5.12 Data Format for Delay Command

Attribute Name Data Type Contents of Attribute
1 Block Command Code USINT Code = 0x06
2 Block Link Number USINT Number of next command bleck
to be executed*
3 Delay USINT Sets the delay timer value.

Setting range: 0x00000001 to
Ox7FFFFFFF

Unit: ms

* When the link number = 0, the block s the final block in the series.

Trajectory Command

The Trajectory command starts positioning. After positioning has started, the next command

black is executed.

The data format for the Trajectory command is given in the following table.

Table 5.13 Data Format for Trajectory Command

Attribute Name Data Type Contents of Attribute
1 Block Command Code USINT Code = 0x07
2 Block Link Number USINT Number of next command block

to be executed*®
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5.5.2 Command Blocks

Attribute Name Darta Type Contents of Attribute
3 Target Position USINT Attribute of target position
4 Target Speed USINT Attribute of target speed
5 Incremental/Absolute Attribute of relative or absolute

BOOL

value

* When the link number = 0, the block is the final block in the series.

Trajectory Command and Wait

¥

i

The Trajectory command and Wait starts positimﬁing. With this command, once positioning
has started, the next command block is not executéed until positioning has been completed.

The data format for the Trajectory Command and Wait is given in the following table,

I

Table 5.14 Data Format for the Trajectorf Command and Wait

Attribute Name Data Type Contents of Attribute
1 Block Command Code USIN':I‘ Code = 0x08
2 ‘ Block Link Number USIN’!I' _| Number of next command block
to be executed*
3 Target Position USINT Attribute of target position
4 Target Speed USINT Attribute of target speed
5 BOOL Atiribute of reiative or absolute

Incremental/Absolute

value

* When the link number = 0, the block is the final block in the series.

Speed Change Command

Use the Speed Change command to change the target speed. This command is used to change
only the speed after the Trajectory Command has been executed.

The data format for the Speed Change command is given in the following table.

Table 5,15 Data Format for Speed Change Command

Attribute” Name Data Type Contents of Attribute
1 Block Command Code USINT. Codc = 0x08
2 Block Link Number USI_NT Number of next command block
. to be executed*
3 Target Speed DINT Attribute of target speed

* When the link number = 0, the block is the final block in the series.
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Home Position Travel Command

The Home Position Travel command moves the axis to the home position. Before performing
this command, make sure that homing has been completed, and that the home position has been

detected.

The data format for the Home Position Travel Command is given in the following table.

Table 5.16 Data Format for the Home Position Travel Command

Attribute Name Data Type Contents of Attribute

1 Block Command Code USINT Code = 0x10

2 Block Link Number USINT Number of next command block
to be executed*

3 Home Offset DINT The sum of the offset and the
home position attribute is the
absolute value target position.
Setting range: 0x80000001 to
Ox7FFFFFFF

4 Speed DINT Target speed

* When the link number = 0, the block is the final block in the series.

If the contents of attribute 1 (block command) are changed, attributes 2 to 8 are all initialized
to 0. Consequently, when changing attributes from the Host, make the changes in sequence

starting from attribute 1.

5-31



DeviceNet Communications

5.5.3 Command Block Links

5.5.3 Command Block Links

Command blocks are connected as shown below{ d;:pending on the block number of attribute

2in each command block.

Aftribute 2

Atfribute 2

Attribute 2

Attribute 2

Attribute 2

Instance 1

Instance 2

instance 3

Instance 4

Instance 5

—» END

¥

The command block number is equivalent to the nurhber of the instance in the Command Block
Object (0x27). '
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The number of the last command block to be executed is stored in attribute 2 (Block link num-

ber) of each command block.

If attribute 2 is 0, this command block becomes the last command block in a series of command
blocks.

If command block 1 is executed from the Host Controller with the command blocks stored as
shown above, the command blocks are executed in the following sequence.

Command block 1 (start)

L 2

Command block 2

¥

Command biock 4

L 4

Command biock 3

v

Command block & (end)
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5.6.1 DeviceNet Data Management

5.6 Changing Parameters and Command Blocks

5.6.1 DeviceNet Data Management

'
i

‘
)

In DeviceNet, all parameters and command blocks are managed as objects, instances, and at-

tributes. A diagram of operation is given below, :

1

Position Controller
Objsct (0x25)

Controller Parameter

Instance 2
Object (0x64}

Command Block Object (0x27)

Object: 0x27
Instance: 1
Attribute: 1

instance 1 -~

Atiribute 1
Aftribute 2

NS310 Units have the following objects.

Object Name Instance No. Details
Identity Object 1 Manages device type and serial number.
Message Router Object 1 Acts as a router to distribute explicit messages to
objects.

DeviceNet Object 1 Mahagcs the physical conaection to DeviceNet.
Assembly Object 1 Manages response messages.

2 Maﬁages command messages.
Connection Object H Manages explicit messages.

2 Manages I/0 messages.
Position Controller 1 Manages command codes and response codes.
Supervisor Object
Position Controller Object 1 Manages motion paraii.leters.
Block Sequencer Object 1 Manages block commands and chains.
Command Block Object 1 to 255 Registers and manages block commands.
Control Parameter Object 1 Maﬁages detailed motion settings.
SERVOPACK Parameter 1 Man;ages SGDH parameters.
Object .
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5.6 Changing Parameters and Command Blocks

Instances within objects hold setting data called attributes and data to show the status of the
NS310 Unit. If referencing or changing attributes via DeviceNet, you must specify the object
name, instance number, and attribute number.

For example, when referencing the attribute of the Actual Position, which shows the current
position, specify the attribute as follows:

# Position Controller Object (0x25), Instance 1, Attribute 13

Refer to Appendix B for a table of attributes.
5.6.2 Editing Parameters

B Using Command Messages
You can change the target speed, acceleration, deceleration, etc., using command messages.

Refer to 5.3 Command/Response Format for details.

B Using Message Communications

DeviceNet supports message communications called explicit messages. Using these message

communications, you can reference and change parameters.

When using explicil messages, change the parameters by specifying the object, instance, and
attribute, Refer to 5.6.7 DeviceNet Data Management for details.

Basic Format

The basic format of explicit messages is shown below.

1. Command (Master Device to NS310)

7 6 5 4 3 2 1 o
0 o1 Master’s Node Address
0 Service Code

Object Number

Instance Number

Attribute Number

Service Data
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5.6.2 Editing Parameters

2. Responsc (NS310 to Master Device) )

7 | s 5 4 "3 2 1 0
0 | ~Master’s Node Address
1 _ : Service Code

Object Nur:nber

Instance Number

Attribute Number

Service Data .-

Example of Reading Acceleration

An example using Master Node address ¢ and reading acceleration (Object 0x25, Instance 1,
Attribute 8) with the Get_Attribute_Single comm.'{md (code: 0x0e) is shown below.

1. Command (Master Device to NS310)

7 6 5 a4 | 3 2 1 0
0 0 ' 0
o Ox0e
| 0x25 . .
oxo1
0x08

2. Response (NS310 to Master Device)

7 6 5 4 .3 2 1 0
0 00 0
1 . Qer
0x25
“ox01
0x08 . -
0x00001234

Refer to Master device manuals for details of explicit messages.
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5.6.3 Editing Command Blocks

You can use either of the following two methods to write command block data.

1. Using the Set_Attribute_All command

Use this command to write an entire command block at once.

Normally, we recommend editing command blocks using this command.
2. Using the Set_Attribute_Single command

Use this command to change a single attribute of a command block.

If you change the contents of attribute 1 (block command code), all data from attribute 2
to attribute 8 will be initialized. Consequently, if editing data using this command, change
the attributes in sequence starting with the attribute with the smallest number.

Om. If editing command blocks under the following conditions, an error will be returned.

——r

» The current block operation is still being performed.
¢ An alarm has occurred in the NS310 Unit.

5.6.4 Organizing Data

The NS310 DeviceNet implementation follows the ODVA Position Controller Device Profile
wherever possible. Due to differences with this profile, the actual implementation is Device
Type 00h. Refer to the ODVA DeviceNet specifications for details.

Data is organized in the NS310/SGDH combination in two distinct ways. Understanding the
data organization is important in order to read this manual and configure and use the
NS310/SGDH combination.

1. ODVA Position Controller Profile Objects.
In this case, data is viewed from the network perspective. This is the primary method for
data organization in the manual. Wherever possible, the NS310/SGDH supports attributes
in the ODVA Position Controller Profile Objects.

Object Name Address Description
Position Controller Supervi- | 0x24 Handles errors for the position controller and
sor home inputs.
Position Controller 0x25 Performs the control output speed profiling and

handles input and output to and from the drive
unit, limit switches, etc.

Block Sequencer 0x26 Handles the execution of Command Blocks or
Command Block Chains.

Command Block 0x27 Each instance of the Command Block object de-
fines a specific command. These blocks can be
linked to form a command block chain.
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5.6.4 Organizing Data

2. Vendor Specification Objects. ‘
In this case, data is organized from a hardware perspective.
The NS310/SGDH combination has additional se:tup or.configuration data that is not defined,
or is defined differently from the ODVA Position Coniroller Profile Objects. This second data
organization is based on the physical location of fhe stored data.

Object Name Address - Description
Control Parameter 0x64 , Déﬁnés data stored in the N§3 10 Unit.
SERVOPACK Parameter 0x66 Df:ﬁnes data stored in the SERVOPACK,

In most cases, the NS310/SGDH can be configured by setting atiributes in the ODVA Position
Controller Objects: Objects 0x24, 0x25, 0x26, anc:l 0x27. Some applications will require more
in-depth configuration and will require changing attributes in Objects 0x64 and 0x66,

Data that is the same or similar in both organization methods is automatically cross-referenced.
If data is changed in Object 0x25, the similar attribute in Object 0x64 will be automatically
changed.

T

Communicating with the NS310 Unit
The NS310 Unit supports DeviceNet explicit messages and polled 1/0 messages. Polled 1/0

messages are used to pass time-sensitive control data during the actual process control. The
structure of thesc messages (Command Assembly and Response Assembly) is discussed in de-
tail in 5.3 Command/Response Format. Explicit messages are used to pass setup or configura-
tion data.

NS310/SGDH
Polled 11O
command/
. response
r?l:\:t(:;Net — Objects 0x24,
davices — 1 s 26
I ' ox27
Explicit

message

Automatic
cross~reference

Objacts
0x64, 0x66

, ~

NSxxx setup software

i
The NSxxx Setup Software is a general-purpose Yaskawa application that is meant to commu-
nicate with many Yaskawa option units. This application is meant for setup or configuration
i

5-38



5.6 Changing Parameters and Command Blocks

of the NS310/SGDH. All attributes in Objects 0x64 and 0x66 can be edited with the NSxxx
Setup Software. The NSxxx Setup Software communicates serially through the NS310 CN11
port. Because the NSxxx is not product-specific, data in attributes 64 and 66 is references by

parameter number.
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SGDH Parameters

This chapter describes SGDH parameters and standard settings for I/0 sig-
nals ({CN1) when an NS310 Unit is mounted.,

6.1 Parameters and Standard Settings

forNS310 Units ........... ... .. ... .. 6-2
6.1.1 Parameters ... ....cooiviin ittt inrnaina 6-2
6.1.2 Standard Settings for CN1 /O Signals ......... 6-3

6.2 Settings According to Equipment

Characteristics ....................... 6 -
6.2.1 Switching Servomotor Rotation Direction ... ..., 6-
6.2.2 Stop Mode SelectionatServo OFF . ........... 6

4

4

4

6.3 Settings According to Host Controller .... 6-6
6-8

8

8

6.4 Setting Up the SERVOPACK ............ -
641 Paramelers ... it i e G-
6.4.2 Input Gircuit Signal Allocation ................. 6-
6.4.3 Qutput Circuit Signal Allocation ............... 6-9
6.5 Setting Stop Functions ................. 6-12
6.5.1 Using the DynamicBrake .................... 6-12
€.5.2 Using the Holding Brake ..................... 6-13
6.6 Absolute Encoders . .................... 6-17
6.6.1 Selecting an Absolute Encoder ................ 6-17
6.6.2 Absolute Encoder Setup.......... ...t 6-18
6.6.3 Multiturn Limit Setting ........................ 6-18
6.7 DigitalOperator ....................... 6-21
6.7.1 Connecting the Digital Operator ............... 6-21

6.7.2 Limitations in Using a Hand-held Digital Operator 6-21
6.7.3 Panel Operator Indicators .................... 6-21
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6.1.1 Parameters

6.1 Parameters and Standard Settings for NS310 Units

v

6.1.1 Parameters

When an NS310 Unit is mounted on an SGDH SERVOPACK and it is used for DeviceNet com-
munications, the following parameters are automatically set. The following parameters will be
treated as “reserved for system use,” so do not change them. The SGDH SERVOPACK will be
set for position control. It is not necessary to set parameters for speed and torque control, so do

not change the settings.

Pn No. - Digit Parameter Name , Set Value Contents
Pn000 1 Select control method | 1 Position control
Pn004 . 1 Reserved 0 -
Pn200 2 Clear signal status . 1 Error counter is not
. cleared.
Pn202 - . -~ |Efectronic Gear Ratio I Electronic gear on SGDH
(Numerator) SERVOPACK is not used.
Pn203 - Electronic Gear Ratio 1 Electronic gear on SGDH
{Denominator) . SERVOPACK is not used.
Pn204 --- Position command accel- 0 Time constant =0
' eration/deceleration time-
. constant
Pn2Q7 T 1 Select position command o Uses the position com-
filter mand acceleration/decel-
eration filter.
Pn50A .- Select input signal 1 8881 Not used
Pn50B --- Select input signal 2 8888 Not used
Pn50C A Select input signal 3 8888 Not used
Pn50D --- Select input signal 4 8888 Not used
Pn5I1 0 Select input signal 5 8 Not used

These parameters are set automatically the first time the power to the SERVOPACK is turned ON after the

set.

NS310 Unit has been mounted. Startup will take approximately 6 seconds when these parameters are being
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6.1.2 Standard Settings for CN1 I/O Signals

The standards settings for CN1 I/O signals when the NS310 Unit is mounted are described below.
If using the standard settings, change the parameters as shown below. The input signal setting
from the N8§310 Unit will be force-changed, so you cannot change this setting.

SGDH SERVOPACK
CN1
1 40 (SI0 25 fCOIN
Not used (S10) (SO1) +
Not used 41 (SI1) 26 fCOIN-
P-OT 42 (Si2) 27 /BK+
(S02)
N-OT 43 (Si3) 28 BK—~
Not used 44 (Sl4 29 /S-RDY
(5k4) (SO3) ¥
ZERO 45 (SI5) 30 /S-RDY-
EMSTOP 46 (S18)
Figure 6.1 Standard CN1 I/O Signhal Settings
Table 6.1 Factory Settings and Standard Settings for I/O Signals
Parameter Description Factory Standard
Setting Setting
PnSOE Output signal selection 1 3211 3001
Pn50F Output signal selection 2 0000 0200
Pn510 Output signal selection 3 0000 0000
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€.2.2 Stop Mode Selection at Servo OFF

6.2 Settings According to Equipment Characteristics

6.2.1 Switching Servomotor Rota!ibn Direction

This section describes the procedure for setting parameters according to the dimensions and perfor-

mance of the equipment used.

The SERVOPACK has a Reverse Rotation Mode that reverses the direction of servomotor rota-
tion without rewiring. Forward rotation in the standard setting is defined as counterclockwise

as viewed from the load.

With the Reverse Rotation Mode, the direction of servomotor rotation can be reversed without
changing other items. The direction (+, -) of shaft motion is reversed. There are no other changes.

Standard Setting

Reverse Rotation Mode

Forward -
Reference

SERVOPACK

&z

_._ + direction

Position data from

-

@z

Position data from
SERVOPACK

'__‘__" + direction
=

Reverse
Reference

SERVOPACK

€5

"' — diraction
e

Posifion data frorﬁ

Paosition data from
SERVOPACK

s

"' - direction
e

W Setting Reverse Rotation Mode

Use parameter Pn000.0. ;
Pn000.0 Direction Selection Factory Position Control
: Setting:
0

Use the following settings to select the direction of servomotor rotation.

Setting

. Description

0

Forward rotation is defined as counterclockwise
{CCW) rotation as viewed from the load.

(Standard setting)

Forward rotation is defined as clockwise-(CW)
rotation as viewed from the load.

(Reverse Rotation
Mode)

6.2.2 Stop Mode Selection at Servo OFF

The SGDH SERVOPACK turns OFF under the following con_ditions:

® The SV_OFF command is transmitted.

® Servo alarm occurs.

® Power is turned OFF.

Specify the Stop Mode if any of these occurs during servomotor operation.
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6.2 Settings According to Equipment Characteristics

Pn001.0 Servo OFF Stop Mode - Factory
Setting:
0
(S)?:r;o Stop Mode After stopping
PHOG1.0 =0 Tioid with The dynamic brake electrically applies a
dynamichrake |  Drake by using a resistor to consume

Pn001.0=2

Coast status
Coasl status

servomotor rotation energy.
Refer to 6.5.1 Using the Dynamic Brake.

Parameter

Setting

Item

Pn001.0

0
(Factory setting)

Uses the dynamic brake to stop the servomotor, and
maintains dynamic brake status after stopping,

1

Uses the dynamic brake to stop the servomotor, and
cancels dynamic brake status after stopping to go into
coast status.

Coasts the servomotor to a stop. The servomotor is
turned OFF and stops due to equipment friction.

Note If the servomotor is stopped or rotating at extremely low speed when the item
above is set to 0 (dynamic brake status after stopping with the dynamic brake),
then braking power is not generated and the servomotor will coast to a stop the
same as in coast status,

[ )
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i

6.3 Settings According to Host Controller

t

Sequence I/O signals are used to control SERVOPACK operation. Connect these signal terminals as

required.
Bl Input Signal Connections
Connect the sequence input signals as shown below.

]

-SERVOPACK

/0 powar
supply . x
'|" 24V .

33k
+24V IN L.CN1-47 Photocoupler

Host controller

o |

CN1-40 ¥ = i

s T |

. CN1-41 =4
. q = -1
P-OT | CN1-42 : ! = I

- |

N—OTICN1-43 ! > |
Y >t !

CN1-44 : - |

' vy

ZERO | CN1-45 Ll

Y
EMST(HCM"W ,& 350
oV : I '

IMPORTANT Provide an external input power supply; the SERVOPACK does not have an internal 24-V power supply.

» External power supply specifications: 24 + 1 VDC, 50 mA min.

Yaskawa recommends using the same external power supply as that used for output circuits, The allowable
voltage range for the 24-V sequence input circuit power supply is 11 to 25 V. Although a 12-V power supply
can be used, contact faults can easily occur for relays and other mechanical contacts under low currents. Con-
firm the characteristics of relays and other mechanical contacts before using a 12-V power supply.

— Input +%4V IN CN1-47 24 V External VO Power Supply Input | Position Control

The external power supply input terminal is common to sequence input signals.

SERVOPACK

i

1/O power supply

T +24V

1 +24 VIN
} CNi-47

Connect an external /O power supply.
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Contact input signals: P-OT (CN1-42)
N-OT (CN1-43)
ZERO (CN1-45)
EMSTOP (CN1-46)

Bl Output Signal Connections

Connect the sequence output signals as shown in the following figure. (Standard settings)

SERVOPACK 1O power supply
Sequence output signals are re2aviov
used to indicate SERVOPACK Photocoupler  EENII[ |
operating status. (TR = ag
: -4: 50 mA max,| ALM-
il 25] /COIN+ [
Photocoupler output E# - ‘:E fm’ﬁe HCOIN- m—
per cutput -t { L TTCT 27] /BKs |
Maximum operating ' * : < | itin
voltage: 30 VDC b 32’:0\(
Maximum output current: I =
50 mA DC :* - <j /S-RDY-

Enil

37LALOY ﬁ! >_....
[ ——
g 20 mA max.
Open-collector output mim.oa

per output —— .‘l
Maximum operating

voltage: 30 VDC

Maximum output current:
20mA DC

3glALOa E Il>_

1456 Host
vov e, ¢ Vcontrolier

on

IMPORTANT Provide a separate external 1/0 power supply; the SERVOPACK does not have an internal 24-V power supply.

Yaskawa recommends using the same type of external power supply as that used for input circuits.

Function allocation for some sequence output signal circuits can be changed.

Refer to 6.4.3 Output Circuit Signal Allocation for more details.
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6.4.2 input Circuit Signal Allccation

6.4 Setting Up the SERVOPACK

This section déscribes the procedure for setting paranieters to operate the SERVOPACK.

i

6.4.1 Parameters

The Z-1I Series SERVOPACK provides many funétions and has parameters that allow the user
to specify functions and perform fine adjustmcnté.

SERVOPACK

Parameters

2

[Blo

-

A Panel dperator. hand-held Digital Operator, or Device-
tNet commands is used to set parameters.

¢

Parameters are divided into the following three groups.

Parameter . Function
Pn000 to PR7FF - Specify SERVOPACK functions, set servo gains, etc.
Fn000 to Fn013 Execute auxiliary functions such as JOG Mode operations and
’ home position searches.
Unooo to Un00D Enable monitoring the motor speed and torque reference on the
: panel display. ' ’

Refer to Appendix B DeviceNet Attributes.

6.4.2 Input Circuit Signal Allocation

The allocation of the sequence input signal circuit when the NS310 Unit is mounted on the
SGDH SERVOPACK is not changed. It will be as follows:

Terminal Input Terminal Symbol l Name
Numpers Name :
40 Si0 -
41 S11 - --- : -
42 SI2 P-OT Forward run prohibited
43 SI3 ) N-OT Reverse run prohibited
a4 Sl4 ;
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6.4 Sefting Up the SERVOPACK

R
Terminal input Terminal Symbol Name
Numbers Name
45 SI5 ZERO Home position signal
46 SI6 EMSTOP Emergency stop signal

6.4.3 Output Circuit Signal Allocation

Output signal functions can be allocated to the sequence signal output circuits shown below.

In general, alfocate signals according to the standard settings in the following table.

CN1 Qutput Factory Setting Standard Setting
Connector | Terminal
Terminal Name Symbol Name Symbol Name
Numbers
25 S01 ICOIN+ Positioning /COIN+ Positioning
completed completed
26 /COIN- /COIN-
27 S02 TGON+ Rotation /BK+ Brake interlock
detection
28 /TGON- /BK-
29 503 /8-RDY+ Servo ready /S-RDY+ Servo ready
30 /S-RDY- /S-RDY-

The output signal selection parameters and their factory settings and standard settings are shown

below.
Pn50E Output Signal Selection 1 Factory Standard
Setting: Setting:
321 3001
Pn50F Output Signal Selection 2 Factory Standard
Setting: Setting:
0000 0200
Pn510 Output Signal Selection 3 Factory Standard
Setting: Setting:
0000 0000

Select the CN1 connector terminals that will output the signals.

PnSOE.[0 to Pn510.0]
/ ! SO1 (CN1-25, 26)
Qutput 2
signal o A 502 (CN1-27, 28)
o S03 (CN1-29, 30)
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—— A - A
6.4.3 Output Circuit Signal Allocation ) ’

Output Signal Parameter - ' Description
Number Settihg
- | Positioning PnS0E.O - 0 Disabled (Not used for the output signal on'the left.)
Completed )
. i Qutputs the signal on the left from the SO1 (CN1-25 and 26) output terminal.
{{COIN})
2 Qutputs the signal on the left from the $02 (CN1-27 and 28) output terminal.
3 Outputs the signal on the left (rom the SO3 (CN1-29 and 30) output terminal.
Speed PnSOE. 1 O0to3 .. [Same as above*
Coincidence :
Detection
{/V-CMP)
Rotation Pn5S0E.2 0to3 . |Same as above
Detection
{{TGON) '
Servo Ready  |PnSOE.3 Oto3  |Same as above ;
(/5-RDY) .
Torque Limit Pn50F.0 Oto3 Same as above
Detection
(/CLT)
- —
Speed Limit PnSOF.1 Cto3 Same as above
Detection -
(VLT)
Brake Interlock | PnSOE.2 0to3  |Same as above
(/BK)
Warning Pn50F.3 Oto3 Same as above
(/WARN)
Near Pn510.0 Olo3 Same as above
{/NEAR)
Phase C Pn510.1 Oto3 Same as above
Detection
{(/C-PULS)
1

1 ;
*  Always OFF when an NS31(0 Unit is mounted.

Note “Same as above” means output signals are disabled or allocated to output terminals SO1 to $O3 through pa-
_ Tameter seftings 0 to 3.

4

0m‘> Signals are output with OR logic when multiple signals are allocated to the same output circuit. Signals that
——— are not detected are invalid. .

W Output Signal Reversal

The following parameter can be used to reverse the signals output on output terminals SO1 to
503,



6.4 Setting Up the SERVOPACK

Pn512 Output Stgnal Reversal Settings

Factory Position Controtl
Setting:

0000

The settings specify which of the connector CN1 output signals are to be reversed.

Output Terminals Parameter Description
Number Setting

801 (CN1-25, 26) Pn512.0 ] Cutput signal not reversed.
i Output signal reversed,

802 (CN1-27, 28) Pn512.1 0 Output signal not reversed.
) Output signal reversed,

S0O3 (CN1-29, 30) Pn512.2 0 Output signal not reversed.
1 Output signal reversed.

Not used Pn512.3 - -

6-11
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6.5.1 Using the Dynamic Brake

6.5 Setting Stop Functions

i
!
This section describes the procedure used to stop the SERVOPACK stably.
~ 6.5.1 Using the Dynamic Brake ;
To stop the servomotor by applying the dynamic brake (DB}, set the desired mode in the follow-
ing parameter. The servomotor will stop due to equipment friction if the dynamic brake is not

applied.
Pn001.0 Servo OFF or Alarm Stop Mode _ Factory Position Control
: ' Setting:
0

The SERVOPACK turns OFF under the following conditions:

® When the SV_OFF command is issued. 1

® A Servo alarm cccurs,

® Power is turned OFF.

TV o

SC?FFO Stop mode , After stopping
Pr001.0=0 Hold dynamic brake |

. Dynamic _

brake stop | Coast status |

Pnoo1.0 . . ‘

- —{ Coasttoa

stop ——{ Coast status' ]

Specify the Stop Mode if any of these occurs duriﬁg operation.

Pn001.0 Setting " Description

0 Uses the dynamic brake to stop the servomotor.

Maintains dynamic brake after the servomotor stops. *!

1 Uses the dynamic brake to siop the servomotor.

Releases dynamic brake after the servomotor stops, and the servomotor
coasts Lo a stop. :

2 Coasts the servomotor to a stép. 2

The servomotor is tumed OFF and stops due to equipment friction.

* 1. If the servomotor is stopped or moving at extremely low speed, it will coast to a
stop. :
* 2. A dynamic brake is used when the control power and main power are turned OFF.

SERVOPACK Servomator
i Q
The dynamic brake is a common way of suddenly stopping a servomotor.
Built into the SERVOPACK, the dynamic brake suddenly stops a servo-
motor by electrically shorting its electrical circuit. ) )

# Dynamic brake (DB)
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6.5 Setting Stop Functions

The dynamic brake is an emergency stop function. Do not repeatedly start and stop the servomotor using the

IMPORTANT
SV_ON/SV_OFF command or by repeatedly turning power ON and OFF,

6.5.2 Using the Holding Brake

The holding brake is used when a Servodrive controls a vertical axis. In other words, a servomo-
tor with brake prevents the movable part from shifting due to gravity when system power goes
OFF

Sarvomotor

Holding brake

shifting due to gravity when

l Pravents the movable part from
system power goes OFF,

AL ALRLY

|

The brake built into the SGM[TH servomotor with brakes is a de-energization brake, which is used only to
hold and cannot be used for braking. Use the holding brake only to hold a stopped motor. Brake torque is at
least 120% of the rated motor torgue.

IMPORTANT

B Wiring Example
Use the SERVOPACK sequence output signal /BK and the brake power supply to form a brake
ON/OFF circuit. The following diagram shows a standard wiring example.

Sarvomotor
SERVOPACK with brake

Powar supply

a Blua or
BK_RY yellow

S o Red
White |AC D | Black
C
Brake Powar Supply *2

BK-RY: Brake control relay
*1: The output terminal signal allocated with Pn50E2

*2: Brake power supplies are available in 200-V and 100-V models.

6-13
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SGDH Parameters
. . . |
6.5.2 Using the Holding Brake ’

Output 10 /BK Brake Interfock Output Position Control
'

This output signal controls the brake when using a servomotor with a brake and does not have
to be connected when using a servomotor without a brake. '

ON: Closed or low level Releases the brake.

OFF: Open or high level Applies the brake.

Related Parameters

Pn505 B Brake operation

Pn506 Time Delay from Brake Ref:er_cﬁcc until Servo ‘OFF

Pns07 Speed Level for Brake Refe;cncc O;Jtput during Motor Operation
Pn508 Timing for Brake Reference Qutput during Motor Operation

The output signal in the following parameter must be selected when the /BK signal is used.

Pn50F: Output Signal Selections 2 : Factory Pasition Control
: Setting:
0000
g n50F.2 Input terminals
/BK —-0/0;_ CN1-25, 26 (SO1)
Brake interiock NCRRE CN1-27, 28 (502}
OUtpUt [ o S-S CN1-29, 30 (803)
Select the /BK output terminal.
Parameter Setting Output Terminal (CN1)
*1 . ‘2
Pn50F.2 - 0 o -
1 25 26
2 . 27 .28
3 29 30

Note Signals are 6utput with OR logic when multiple signals are allocated to the same
output circuit. Set other output signals to a value other than that allocated to the
/BK signal in order to output the /BK signal alone. Refer to 6.4.3 Output Circuit
Signal Allocation. :



6.5 Setiing Stop Functions

IMPORTANT

IMPORTANT

Bl Brake Operation

Set whether the brake is applied using the SERVOPACK parameter brake command or the con-
troller’s BRK_ON/BRK_OFF commands.

Pn005.0 Brake Operation Factory Position Control
Setting:
0
Pn005.0 Setting ] Description
0 Brake operation using the SERVOPACK parameter.
1 Brake operation using the controller’'s BRK_ON/BRK_OFF commands.

When brake operation is controlled using the controller’s BRK_CN/BRK_OFF commands, the SERVO-
PACK's parameters (Pn506, Pn507, Pn508) settings will be ignored.

Brake ON Timing

If the equipment moves slightly due to gravity when the brake is applied, set the following pa-
rameter (o adjust brake ON timing,

Pn506 |Time Delay from Brake | Unit: Setting Factory |Position Control
Reference until Servo Range: Setting:
OFF 10 ms
0to 50 0

This parameter is used to set the output time from the brake control oujput signal /BK until the
servo OFF operation (servomotor output stop) when a servomotor with a brake is used.

oonon SN [omoore
command Servo OFF
/BK output W

Sarvomotor |
ServoONOFF | o8 ' [ senomotor oFF
operation | 1
(servomotor Id—p!
QON/QFF status) Serva OFF

time delay

With the standard setting, the servo is turned OFF when the /BK signal (brake operation) is out-
put. The equipment may move slightly due to gravity depending on equipment configuration and
brake characteristics, If this happens, use this parameter to delay serve OFF timing.

This setting sets the brake ON timing when the servomotor is stopped. Use Pn507 and 508 for
brake ON timing during operation.

The servomotor will turn OFF immediately if an alarm occurs. The equipment may move due to gravity in the
time it takes for the brake to operate.

6-15
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6.5.2 Using the Holding Brake

Holding Brake Setting

Set the following parameters to adjust brake ON ti:ming so the holding brake is applied when thF::

servomotor stops.

Pn507 |Brake Reference Unit: : Setting Factory |Position Control
Output Speed Level - Range: Setting:
during Motor Operation min ;
0 to 10000 100
Pn508 |Timing for Brake Unit: ‘Setting Factory |Position Control
Reference Output :Range: Setting:
during Motor Operation | 0™ | =™
9 P 10 to 100 50

Set the brake timing used when the servo is turned OFF by the SV_OFF command or when an
alarm occurs during servomotor with brake operation.

SV_OFF ;

command Serva ON
Servo OFF -

! Stop by dynamic brake
Motor speed 1 ;’,;:g;f‘o')" astop. )
{min~1) i .
_____ d -
1
Pn-507 - : ' '
I 1
R 1 ]
brake | ) 1
/BK output Hotd with brake
- 1 .
: Pn508 ) :
t—

Brake ON timing when.the servomotor stops must be adjusted properly because servomotor
brakes are designed as holding brakes. Adjust the phrameter settings while observing equipment

operation.

/BK Signal Output Conditions Duriiqg Servomotor Operation

The circuit is open under either of the following conditions:

1 | Motor speed drops below the setting at Pn307 after servo OFF.

2 | The time set at Pn508 has elapsed since servo OFE

The actual setting will be the maximum speed even if Pn507 is set higher than the maximum

speed. . . >



6.6 Absoiute Encoders

6.6 Absoluie Encoders

1f a motor with an absolute encoder is used, a system to detect the absolute position can be made in
the host controlier. Consequently, operation can be performed without homing immediately afier the
power is lurned ON.

Motor SGMUH-LJO]10---With 16-bit absolute enceder
SGMIH-OJOO20]---With 17-bit absolute encoder

Always detacts /
=——="—"" absolute position, HPGing

Absolute encoder

6.6.1 Selecting an Absolute Encoder

Select the absolute encoder usage with the following parameter.

Pn002.2 Absolute Encoder Usage Factory Position Control
Setting:

0

“0” in the following table must be set to enable the absolute encoder.

Pn002.2 Setting Description
0 Use the absolute encoder as an absolute encoder.
1 Use the absolute encoder as an incremental encoder.

Note This parameter setting goes into effect when the power is turned OFF and ON
again after the change has been made.



SGDH Parameters
6.6.3 Multiturn Limit Setting

6.6.2 Absolute Encoder Setup

Performn the setup operation for the absolute encoder in the following circumstances:

® When starting the machine for the first time, :

® When an encoder backup alarm is generated. _

® When the SERVOPACK''s power supply is turned OFF and the encoder’s cable is removed.
Perform: the setup operation in one of the following ways. '
® Refer to the Z-II Series SGMUH/SGDH User’s Manual: Design and Maintenance (SIE-

S800-32.2) for details on the absolute encoder sétup operation {Fn008) when a Digital Opera-
tor is used. :

Setup can also be performed using personal compﬁter monitor software.

Om’ The absolute encoder setup operation is only possible when the servo is OFF. After the setup processing is fin-
—— ished, turn the power back ON again.

If the following absolute encoder alarms are displayed, the alaims must be cleared using the method described
above for the setup operation. They cannot be cleared by the SERVOPACK alarm clear (ALM-CLR) comn-
mand.

* Encoder backup alarm (A.81)
« Encoder sum checksum alarm (A.82)

In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by tuming OFF the
power. ' ‘

6.6.3 Multiturn Limit Setting

When implementing absolute detection sysiems for machines that turn m times in response to
n turns in the load shaft, such as round tables, it is converient to reset the multiturn data from
the encoder to ( every m turns. The Multiturn Limit Setting allows the value m to be set for the

encoder.

Select the absolute encoder usage with the followirig parameter.

Pn002.2 | Absolute Encoder Usage i Factory |Position Control
: ' Setting:

0

“0” in the following table must be set in order to enable the absolute encoder.

Pn002.2 Setting Description-
0 Use the absolute encoder as an absolute encoder.
1 Use the absolute encoder as an irzl;;rcniental encoder,




6.6 Absoclute Encoders

The multiturn limit is set in the SERVOPACK using the following parameter.

Pn205 |Multiturn Limit Setting | Unit: Sefting Factory |Position Control
Range: Setting:

0to 65535 65535

rev

If the Multiturn Limit Setting is set to 65535 (factory setting), the multiturn data will vary from
-32768 to 32767. If any other value is set, the multiturn data will vary from 0 to the setting of
Pn205,

If the servomotor rotates in the negative direction from 0, the multiturn data will change to the
value set for Pn205. If the servomotor rotates in the positive direction from the value set in
Pn205, the multiturn data will change to 0. Set Pn205 tom — 1.

Om> Turn the power OFF and then back ON after changing the setting of parameter Pn002.2 or Pn205.

'

The multiturn limit value in the encoder is factory set to 65535, the same as the SERVOPACK,
If the multiturn limit value in the SERVOPACK is changed with Pn205 and then the SERVO-
PACK power is turned OFF and ON, the following alarm will occur.

Alarm Name: Multiturn Limit Mismatch

Alarm Alarm Code Outputs Description of Alarm
Display
ALO1 ALO2 ALO3
ACC ON OFF ON The multiturn limit value is different in the en-
coder and SERVOPACK.

Note ON signals are low level; OFF signals are high level.

When this alarm occurs, the multiturn limit in the encoder must be changed. This operation is
performed in one of the following ways.

& Refer to the E-II Series SGMUIH/SGDH User’s Manual: Design and Maintenance (SIE-
$800-32.2) for details on changing the multiturn limit setting (Fn013) using a Digital Opera-
tot.

Setup can also be performed using the personal computer monitor software,

The multiturn limit setting in the encader can be changed only when the Multiturn Limit Mismatch alarm has
——— occurred. After changing the sefting, turn the power supply OFF and then back ON.

TE?!rMs ;’ ¢ Multiturn limit

The upper limit of multiturn data. The multiturn data will vary between 0 and the value of Pn205 (multitumn limit
scqing) when Pn002.2 is set to 0.

"
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. 6.6.3 Multiturn Limit Setting

/\\ WARNING

/N WARNING

The multiturn imit value must be changed only for special applications. Changing it
inappropriately or unintentionally can be dangerous.

If the Multiturn Limit Mismatch alarm occurs, check the setting of parameter Pn205
in the SERVOPACK to be sure that it is correct. If Fn013 is executed when an
incorrect value is set in Pn205, an incorrect vaiue will be set in the encoder. The
alarm will disappear even if an incorrect value is set, but incorrect positions will be
detected, resulting in a dangerous situation where the machine will move to
unexpected positions. ;
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6.7 Digital Operator

6.7 Digital Operator

6.7.1 Connecting the Digital Operator

There are two types of Digital Operator. One is a built-in operator incorporating a panel indicator
and switches jocated on the front panel of the SERVOPACK. This type of Digital Operator is
also called a Panel Qperator. The other one is a Hand-held Digital Operator {i.e., the JUSP-
OP02A-2 Digital Operator), which can be connected to the SERVOPACK through connector
CN3 of the SERVOPACK.

There is no need to turn OFF the SERVOPACK to connect the Hand-held Digital Operator to
the SERVOPACK. For details on how to use the Hand-held Digital Operator, refer to the Z-I1
Series SGMUIH/SGDH User s Manual : Design and Maintenance (SIE-S800-32.2).

6.7.2 Limitations in Using a Hand-held Digital Operator

When an NS310 Unit is mounted, the Hand-held Digital Operator has the following limitations.

Om. Disconnect the Hand-held Digital Operator during normal operation.

Do not perform communications with a personal computer during normal operation,

Normal Operation

The following commands are not supported when sent via DeviceNet if a Hand-held Digital Op-
erator is connected or communications with a personal computer are started during normal op-
eration,

® Writing SGDH parameters
6.7.3 Panel Operator Indicators

The Panel Operator indicators (LED) wili not be lit in any of the following circumstances.

1. The indicators will not be lit for approximately 3 seconds when the power is turned ON.

2. The indicator will not be lit when the Hand-held Digital Operator is connected.
It will be lit when the Hand-held Digital Operator is disconnected.

3. The indicator will not be lit momentarily when the following commands are received via
DeviceNet or from a setup tool.

® Writing SGDH parameters
» Reading SGDH parameters
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Usig e xx Setup ooI

This chapter describes how to set parameters and monitor basic operation
of the NS310 Unit using the NSxxx setup tool.

7.1 Connection and Installation ............. 7-2
7.1.1 Connectingthe NS310Unit ................... 7-2
7.1.2 Software Installation ......................... 7-2
72 HowtoUse ........... .. iiiiinnn, 7-3
7.2.1 Screen ConfigurationatStartup ............... 7-3
7.2.2 Functions Configuration ...................... 7-5



Using the NSxxx Setup Tool

7.1.2 Software Installation

7.1 Connection and Installation

7.1.1 Connecting tﬁe NS310 Unit

Bl Connector Cables

i

Connect the CN11 port on the NS310 Unit and the RS-232C port on the personal computer

using the following cable.

Model Name
DE9%404559 SGD Monitor Cable
B Cable Wiring
Wire the cables as' follows:

CN11 Symbol Details Personal computer
Pin number - pin number (9 pins)

1 TXD (red) Serial data output 2

2 RXD {white) Serial data input 3

3 GND (black) Ground 5

4 GND (black) Ground 5

7.1.2 Software installation

The following files are stored on the floppy disk for the NSxxx Setup Tool,

¢ NS_MMIEXE (Execution module)

® ParmDef.CFG (Data files)

® RES_JPN.DLL (DLL in Japanese)

® RES_ENG.DLL (DLL in English)

® ParmDef(Eng).CFG (Data files in English)

ParmDef(Jpn).CFG (Data files in Japanese)

Copy these files to any directory on the personal computer.

IMPORTANT To use the files in Japanese, copy ParmDef(Jpn).CFG to ParmDef.CFG.
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7.2 How to Use

7.2 How to Use

7.2.1 Screen Configuration at Startup

Start the Setup Tool as follows:

1. Double-click the NS_MMI.exe file. The following communications setting screen will be
displayed.

Figure 7.1 Communications setting screen i

2, Perform one of the following operations.

+ If using any COM port other than COM1 on the personal computer, set the COMM
PORT, then click the Connect Button,

e To use COM1, just click the Cennect Button directly.
Next, check the following:

a)The communications power supply is being supplied via a DeviceNet cable to the
NS310 Unit.

b)The CN11 port on the NS310 Unit is connected to the personal compuler via a commu-
nications cable.



-Using the NSxxx Setup Tool

7.2.1 Screen Configuration at Startup

The following startup screen will be displayed.

i
H
H
H
i
H

Operation window display area

1

t
r

AR w28 Dt T B SR Dhophr o

[ERTRp—

AN Status bar

Figure 7.2 Startup screen

The following information is normally displayéad on the status bar,

* Ready :
Displays whether the NS310 Unit is ready. "
If the Unit is ready, this icon will be lit green.

e Servo ON/OFF ,
Displays if the SGDH servo is ON or OFF.:
If the servo is ON, this icon will be lit green.

* Main Power ON

Displays if the main power supply to the SGDH is ON.

If the main power supply is being supplied normally, this icon will be lit green.
« Alarm. : ‘
Displays if an alarm has occurred in the NS310 Unit or SGDH.

If an alarm has occurred, this icon will be 1t red.
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7.2.2 Functions Configuration

The functions configuration of the Setup Tool is shown in the following diagram.

Main Window
File Connect I Connact ]
Load to NS Point Table
Paramster
Save from NSxxx Point Table
{  Parameter
Verify Paint Table
{ Parameter
i ti
Conliguration { Configuration 1
Operate JOG o
: JOG Opearation |
STEP
Positioning crem—:
{ Positioning |
Point Table Positioning T P TR e
Station Positioning T Seon B
o 13 4]
External Positioning
Multi-spesd Positioning v T
N ;
Zone-signal Output Positioning e T
Horminy
] 1 Homing |
Signal Serve ONFOFF
o0 { Sarvo ONVOFF |
Brake ON/OFF
|' Brake ON/OFF |
Point Table ~ List
Edit - o
bostnd gint Table
Parameter Servo Paramater List
1 Servo Paramater List |
Cnption Parameter List
{  Option Parameter List |
Moni Status
onitor Motion Statw 1 Monitoring Mation Status |
Input Signal
il { Monitoring Input Srgnal ]
Output Signal { Monitoring Output Signal |
Current Posttion { Monitoring Position |
Alarm
{ Alarm |
Alarm History b
F Alarm History |
System Reset Module
—] Ressl Module |
Raad ID
= [ Identity Information ]
Haelp Version T Varsion l

Note: The shaded areas show functions that cannot be used when an NS310 Unit is connecied.
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Using the NSxxx Setup Tool

7.2.2 Functions Configuration

B File Menu

1. Connect
Starts éon?mﬁnihations with the NS310 Unit.
2. Load to NSxxx
~ Loads to the N§310 Unit the parameter file stjorcd in the personal computer.
3. Save from NSxxx
Saves to the personal computer the parametel; data within the NS310 Unit.
4. Verify

Compares the parameter data stored in the pérsonal computer and the parameter data in
the NS310 Unit. '

5. Configuration '

Sets the units, etc.

M Operate Menu 1
1. Jog ]

. , ;

Performs continuous motor operation.

2. Positioning

Sets the target position, and then performs pofiﬁoning.

3. Homing §
. i
Returns the servo to the home position. ;

M Signal Menu a

1. Servo ON/OFF
_ Turns ON and OFF the SGDH servo.
2. Brake ON/OFF
Turns ON and OFF the SGDH brake signal. '

M Parameter Menu i
§
1. Servo Parameter List :

Displays a table of SGDH parameters, which cf:an be edited using the cursor.

2. Option Parameter List |
Displays a table of NS§310 Unit parameters, wljlich can be edited using the cursor.

B Monitor Menu i

1. Motion Status

Displays the current execution status.
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2. Input Signal

Displays the status of the external input signals connected to the CN1 port on the SGDH.
3. Output Signal

Displays the status of the external output signals connected to the CN1 port on the SGDH.
4. Current Position

Displays the current position of the servomotor in reference units.
5. Alarm

Displays any alarms that are currently occurring. You can also clear the alarms using this
function.

6. Alarm History
Displays to a maximum of 10 the most recent alarms that have occur. You can also clear

the alarm history using this function.

B System Menu

1. Reset Module
Resets the NS310 Unit and the SGDH.

When you reset the Unit, the parameters that have been changed will be stored in flash
ROM.

2. Read ID
Displays version information for the NS310 Unit and SGDH, etc.

H Help Menu

@ Version

Displays version information for the Setup Tool.
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Ratings, Specifications, and Dimensions

This chapter provides the ratings, specifications, and dimensions of SGDH

SERVOPACKs.

8.1 Ratings and Specifications .............. 8-2

8.2 Dimensional Drawings ................. 8-3
8.2.1 NSB1OUNIt ... tevie e ciaeineanins 8-3
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Ratings, Specifications, and Dimensions

——

8.1 Ratings and Specifications

Item

Details

Applicable SERVOPACK

All SGDH-CIOOE medels

Instailation Method

Mounted on the SGDH SERVQPACK

Basic Specifications

Power Supply Supplied from the DeviceNet communications power supply.
Method '

Power Consumption |Communications power supply: 2.3 W at 24 V, LTW atllv
w] ’

Consumption Communications power supply; 96 mA at 24 V, 154 mA at 11 V
Current

External Dimensions
[mm] '

20x152x153(WxHxD) :

+

Approx. Mass 0.3 (0.661) :

[kg] (1b) o
DeviceNet Baud Rate Setting Select from 125 Kbps, 250 Kbps, or 500 Kbps using a rotary switch.
Communications - -

Node Address Select the address from O to 63 using the rotary switches.

Setting ’ ;
Command Format Operation Positioning using DeviceNet communications

Specifications :

Reference Input

DeviceNet communications

Commands: Motion commands (position, speed), and reading and writing pa-
rameters '

Paosition Control

Acceleration/

Linear first/second-step, asymmetric, exponential, S-curve

CN1 Connector

Functions Deceleration Method
Fully Ciosed Control |Not possible
Input Signals Fixed Allocation to | Forward/reverse run prohibited, home position signal, emergency stop signal

. internal Functions

Position Data Latch
Function

Position data latching is possible using phase C and home position signals
]

Protection

Parameiers damage, parameter seiting errors, communications errors, efc,

LED Indicators

MS: Module Status L
NS: Network Status
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8.2 Dimensional Drawings

8.2 Dimensional Drawings

Dimensional drawings of the NS310 Unit and SERVOPACKSs are shown below.

8.2.1 NS310 Unit

Dimensions of the NS310 Unit ate shown below.

Connector to SERVOPACK FG terminal Nameplate
M4

(100) |

= |
=

142

(152}
=]
—

1 20| : 133

re
-

h 4

20

—~
‘—p wn
——

153

Approx. mass: 0.3 kg (0.661 Ib)

E






Troubleshooting

This chapter describes troubleshooting procedures for problems which
cause an alarm indication and for problems which result in no alarm indica-

tion.

9.1 Troubleshooting Problems with

Alarm Displays ........................ 9-2
9.2 Troubleshooting Probiems with

No Alarm Display ...................... 9-19
9.3 Alarm Display Table .. .................. 9-21
9.4 Waming Displays ...................... 9-24
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Troubleshooting '

9.1 Troubleshooting Problems with Alarm Displays

Problems that occur in the Servodrives are displayed on the panel operator as “A.[J{J” or “CPF-
" “A.—-", however, does not indicate an alarm. Refer to the following sections to identify the
cause of an alarm and the action to be taken. {

Contact your Yaskawa representative if the problem cannot be solved by the described procedures,

m A02

A.02: Parameter Breakdown

Display and Outputs

Alarm Outputs
" Alarm Code Outputs ALM
Output
ALO1 ALO2 - ALO3
OFF OFF OFF OFF

Note OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON - —A,B,C
Cause ‘ ‘Remedy
A | Power turned OFF during parameter write. | » Initialize parameters using Fn005 and
Alarm occurred at next power ON. . reinput user settings.
* Replace the SERVOPACK.
Circuit board (1PWB) is defective. ] Replace the SERVOPACK.
NS310 Unit is defective. Replace the NS310 Unit.
H A.03

A.03: Main Circuit Detector Error

Display and Outputs
Alarm Outputs
.Alarm Code Outputs ALM
Output
ALO1 . ALO2 ALO3
OFF OFF OFF OFF

Note OFF: OQutput transistor is OFF (alarm siate).



9.1 Troubleshooting Problems with Alarm Displays

theStatus and Remedy for Alarm

At power ON

—A

Cause

Remedy

A | Circuit board (1PWB or 2PWB) defective.

Replace the SERVOPACK.

A.04

A.04: Parameter Setting Error

Display and Outputs

Alarm Cutputs

Alarm Code Outputs

ALM

ALO1

ALO2

Output
ALO3

OFF

OFF

OFF OFF

Note OFF: QOutput transistor is OFF (alarm state)

Status and Remedy for Alarm

At power ON

—A,B,C

Cause

Remedy

A | An out-oi-range parameter was previously
set or loaded.

» Reset all parameters in range.

= Otherwise, re-load correct parameter.

B | Circuit board (1PWB) is defective.

Replace the SERVOPACK,

C | NS310 Unit is defective.

Replace the NS310 Unit.

A.05

A.05: Combination Error

Display and Qutputs
Alarm Qutputs
Alarm Code Outputs ALM
ALO1 ALO2 ALO3 Output
OFF OFF OFF OFF

Note OFF: OQutput transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON

—AB




Troubieshooting

—— _
Cause Remedy
A | The range of servomotor capacities that can | Replace the servomotor so that a suitable
be combined has been exceeded. combination-is achieved.
B | Encoder parameters have not been written Replace the servomotor.
properly.

H A.10

A.10; Overcurrent or Heat Sink Overheated

Display and Outputs :
Alarm Outputs '
Alarm Code Outputs ALM
. Output
ALO1 ALO2 ALO3 p
ON -~ OFF OFF OFF

Neote OFF: Output transistor is OFF (alarm state). ON:‘ Outpu; transistor is
ON.

Status and Remedy for Alarm

During servomotor A, B, D, E, [When SERVO ON {/S-ON)
operation F G, H signal turned ON — C,D
At power ON | c
Cause Remedy
A | Wiring shorted between SERVOPACK and | Check and correct wiring.
servomotor.
B |Servomotor U, V, or W phase shorted. Replace the servomotor. -

¢ Circuit board (1PWB) defective. Replace the SERVOPACK.

* Power transistor defective.

D | Current feedback circuit, power transistor, Replace the SERVOPACK.
DB circuit, or circuit board defective.

E | The ambient temperature of the SERVO- Alter conditions so that the ambient tempera-
PACK exceeded 35°C. ture goes below 55°C.
F |The air flow around the heat sink is bad. Follow the installation method and provide

sufficient space as specified.

Fan stopped. . Replace the SERVOPACK.

H | SERVOPACK is operating under an over- iRcduce the load.
load. - . - :

b

Note E to H can occur witha SERVOPACK with a capac_ity of all models (400 V) and
L5 kW to 5 kW (200 V). - L. .

i
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9.1 Troubleshooting Problems with Alarm Displays

B A30

A.30: Regenerative Error Detected

Display and Outputs
Alarm Qutputs
Alarm Code Outputs ALM
tput
ALO1 ALO2 ALO3 Outpu
ON ON OFF OFF

Note OFF: Output transistor is OFF (alarm state). ON:Qutput transistor is ON.

Status and Remedy for Alarm

. Occurred when the
During servomotor
operation — A.B g;r:trol power turned — D
Qccurred approximately 1
second after the main —— AB.C
circuit power ON.
Cause Remedy
Regenerative transistor is abnormal. Replace the SERVOPACK.

B | Disconnection of the regenerative resistor.

Replace the SERVOPACK or regenerative
resistor.

C |Regenerative Unit disconnected
(for an external regenerative resistor).

Check wiring of the external regencrative re-
sistor.

D | SERVOPACK is defective. Replace the SERVOPACK.
H A.32
A.32: Regenerative Overload
Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
utput
ALO1 ALO2 ALO3 Outpu
ON ON OFF OFF

Note OFF: Qutput transistor is OFF (alarm state). ON:Qutput transistor is ON.

Status and Remedy for Alarm

During servomotor
operation

—AB
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Cause

Remedy

A | Regencrative power exceeds the allowable
| value.

*| Use an external regenerative resistor that
‘| matches the regenerative power capacity.

B | Alarm occurs although an external regenera- -
tive resistor is used and the temperature rise
of the regenerative resistor is small.

Correct the parameter Pn6G0.

M A40

A.40: Main Circuit DC Voltage Error Detected: Ovcrvoltage ’

4

Display and Outputs

t

Alarm Outputs )

Alarm Code Quiputs - AI;M
ALO1 ALO2 ALO3 Output -

OFF OFF ON OFF

Note OFF: Output transistor is OFF (alarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

range of specifications.

Duri 1 QOccurred when the
urnng servomotor ‘ control power
operation A, B,C,D tumed gN. E
Occurred when main A
circuit power turned ON., D
Cause Remedy
A | The power supply voltage is not within the Check power supply.

B |Load exceeds capacity of the Regenerative
Unit,

Check specifications of load moment of iner-
tia and overhanging load.

C | Regenerative transistor is abnormal,

D |Rectifying diode is defective.

SERVOPACK is defective.

Replace the SERVOPACK.
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H A4
A 41: Main Circuit DC Voltage Error Detected: Undervoltage
Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
ALO1 ALO2 a0z | outedt
OFF OFF ON OFF

Note OFF: Output transistor is OFF (alarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

During servomotor Occurred when the
u | control power
operation A, B,C turned ON. b
Qceurred when main
circuit power turned ON. A,B,C
Cause Remedy

A | The power supply voltage is not within the Check power supply voltage.
range of specifications.

Fuse biown. Replace the SERVOPACK.

Rectifying diode is defective.

SERVOPACK is defective.

B AS51
A.51: Overspeed
Display and Outputs
Alarm Qutputs
Alarm Code Outputs ALM
ALO1 ALO2 ALO3 Output
ON OFF ON OFF

Note OFF: Output transistor is OFF (allarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

When servo ON (/S-ON}
signal tumed ON — A At power ON L D
|- During high-speed
servomotor rotation |— B, C
after reference input
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Cause

Remedy

A | Servomotor wiring incorrect.-

Check and correct wiring. (Check for phase
U, V, and W wiring errors.)

Position or speed reference input is too large. |Lower the reference input values.

Incorrect reference input gain settings.

Check and correct parameter settings.

Circuit board (1PWB) is defective.

Replace the SERVOPACK.

B A7

A.71: Overload: High Load

The alarm output, status, and remedy for A.‘?l are the same as for A.72.

A.72

A.72: Overload: Low Load

Display and Outputs

Alarm Cutputs
Alarm Code Outputs ALM
- - Output
ALO1 ALO2 ALO3 ;
ON ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON{:Outpul transistor is ON.

Status and Remedy for Alarm

When servo ON (/S-ON)
signal tumed ON — A

When speed reference
input

No servomotor —B
rotation -

During normal
operation - — B

!

At power ON

Cause

Remedy

nected.-

A | Servomotor wiring is incorrect or discon-

Check wiring and connectors at servomotor.

B jLoad greatly exceeds rated torque.

Reduce load torgue and moment of inertia.
Otherwise, replace with larger capacity ser-
vomotor.

C |Circuit board (1PWB) is defective.

Replace the SERVOPACK.
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A.73

A.73: Dynamic Brake Qverload

Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
ALO1 ALO2 ALO3 Output
ON . ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

speed and the combined inertia of the motor
and load (rotation energy) exceeds the capac-
ity of the dynamic brake resistor built into the
SERVOPACK.

When servo OFF signal
turned ON 9 — A At power ON - B
Cause Remedy
A | The product of the square of rotational motor | * Lower the rotational speed.

* Lower the load moment of inertia.

* Minimize the use of the dynamic brake.

B | Circuit board (IPWB) is defective. Replace the SERVOPACK.
A.74
A.74: Overload of Surge Current Limit Resistor
Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 e
ON ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

When main circuit power

turned ON or OFF A At power ON B
Cause Remedy
A |Frequently turning the main circuit power Do not repeatedly turn ON/OFF the main cir-
ON/OFE cuit power.
B | Circuit board (1PWB) is defective. Replace the SERVOPACK.
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H A7A

A.7A: Heat Sink Overheated

Display and Outputs *
Alarm Outputs
Alarm Code Outputs - ALM
Output
ALO1 ALO2 ALO3 -
ON ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON:Output transistor is ON.

Status and Remedy for Alarm

During servomotor
operation

——A, B,
C.D.

When control power turned
ON — E

Cause

! Remedy

A | The ambient temperature of the SERVO-
"| PACK exceeds 55°C.

'| Aiter conditions so that the ambient tempera-
| ture goes below 55°C.

B | The air flow around the heat sink is bad.

‘| Follow installation methods and provide suf-
;| ficient space as specified.

C |Fan stopped.

- | Replace the SERVOPACK.

D |SERVOPACK is operating under overload.

‘| Reduce the load.

E |SERVOPACK is defective.

'| Replace the SERVOPACK.

Note This alarm display fends to occur only with a SERVOPACK of 30 W to 1000

W.

A.81

A.81: Absolute Encoder Backup Error

Display and Outputs -

Alarm Outputs
Alarm Code Outputs ALM
ALOT . | ALO2 ALO3 Output -
OFF OFF OFF OFF

Note OFF: Output transistor is OFF (alarm state).
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Status and Remedy for Alarm

At power ON At SENS_ON command — A C
1)
Pn002.2=0 — A,B,C
Png02.2 =1 — C
Cause Remedy
A | The following power supplies to the absolute | Follow absolute encoder setup procedure,
encoder all fatled:
* +5 V supply (supplied from SERVO-
PACK)
* Battery power
B | Absolute encoder malfunctioned. Replace the servomotor.
Circuit board (1PWB) is defective. Replace the SERVOPACK.
W A.82
A.82: Encoder Checksum Error
Display and Outputs
Alarm Qutputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON

— A, B

At SENS_ON command

During operation

— A, B

Cause

Remedy

Error during encoder memory check

* Follow absolute encoder setup procedure.

* Replace the servomotor if the error occurs
frequently.

Circuit board (1PWB) is defective.

Replace the SERVOPACK.




Troubleshooting

B As83

A.83: Absolute Encoder Béttery Error

Display and Outputs - :
Alarm Qutputs .
Alarm Code Outputs ALM
ALO1- ALO2 ALoz | o
OFF OFF OFF . OFF

Note OFF;-Qutput transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON At SENS_ON command c
Pno02.2 = 0 — A,B,C ,
Pn002.2 =1 M
Cause Remedy
A | + Battery is not connected. Check and correct battery connection,

+ Battery connection is defective.

B | Baitery voltage below specified value. Install a new battery while the control power
Specified value: 2.7V to SERVOPACK is ON. After replacement,
turn ON the power again.

C | Circuit board (1PWB) is defective. Replace the_ SERVOPACK.

Note No alarm will occur at the SERVOPACK if the battery error occurs during op-
eration.
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B AB84
A.84: Absolute Encoder Data Error

Display and Qutputs

Alarm Outputs
Alarm Code Outputs ALM
Cutput
ALO1 ALO?2 ALC3 P
OFF OFF OFF OFF
Note OFF: Output transistor is OFF (alarm state).
Status and Remedy for Alarm
Atpower ON L— A During cperation — B
Cause Remedy

A | Encoder is defective. Replace the servomotor if the error occurs

frequently.

B | Operational error in encoder caused by exter-
nal noise.

Check and correct wiring around the encoder
as follows:
¢ Grounding of the servomotor

* Separation between the encoder cable and
the servomotor power cable

» Insertion of toroidal cores onto cables

B AB85
A.85: Absolute Encoder Overspeed

Display and Outputs

Alarm Outputs
Alarm Code Qutputs ALM
Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON At SENS_ON command

— A,B — C,D

Cause Remedy

Absolute encoder turned ON at a speed ex-
ceeding 200 min~1,

Turm ON power supply again with the servo-
motor stopped.

Circuit board (1PWB) is defective.

Replace the SERVOPACK.
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B AS86

A.86: Encoder Overheated

‘Display and Outputs 3
Alarm Outputs i
Alarm Code Outputs ALM -
Out
ALO1 ALO2 ALO3 utput
OFF OFF OFF OFF-

Note OFF: Output transistor is OFF (alarm state).
i

Status and Remedy for Alarm

During servomotor At power ON
operation ' A.B ' Cc,D
Cause Remedy
A | The ambient temperature of the servomo- | Alter conditions so that the ambient temperature
tor is high. goes below 40°C.
B | Servomotor is operating under overload. | Reduce the load.
C | Circuit board (1PWB) is defective. Replace the SERVOPACK.
D | Encoder is defective. Replace the servomotor.
B A9%4

A.94: Parameter Setting Error

Display and Qutputs g
Alarm Qutputs '
Alarm Code Outputs ALM
' Output
ALO1 ALO2 ALO3 Hpu
ON ON OFF ON

Note OFF: Ouiput transistor is OFF (alarm state). ON: Output transistor is ON,

7

Status and Remedy for Alarm

When the command was _
sent — A
Cause ‘ _ i Remedy
A | A value outside the DeviceNet communica- - | Reset correctly.
tions setting range was set. '
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B ASS

A.95: Command Error

Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 uipu
OFF ON OFF ON

Note OFF: Output transistor is OFF (alarm state). ON: Qutput transistor is ON,

Status and Remedy for Alarm

When the command was

sent A, B
Cause Remedy
A | Presently unable to receive the command that | Adjust conditions to match the command.
has been sent, Refer to the specifications for each com-
mand.
B | Unsupported command. Do not send unsupported commands,
B A6
A 96: DeviceNet Communications Warning
Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 P
ON OFF OFF ON

Note OFF: Output transistor is OFF (alarm state). ON: Qutput transistor is ON.

Status and Remedy for Alarm

During DeviceNet
communications —— A, B

Cause Remedy
A |Contact between the cable and the connector | Correct the connector wiring.
is faulty.
B |Malfunction due to noise. Take noise prevention measures.
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- - A

i
B A97 '
A.97: No Control Power Supply to SGDH :
Display and Outputs ?
" Alarm Outputs k

Aiarm Code Outputs ALM
; — t|

ALO1 ALO2 ALO3 Output
OFF OFF OFF ON

Nete OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

Control power supply

OFF . — A, B
Cause ' Remedy
A | Contact between the cable and the connector . | Correct the connector wiring.
is faulty.
B | Power Supply Unit is defective. Check the Power Supply Unit.

B A98

A.98: Main Power OFF

Display and Outputs

Alarm Outputs
Alarm Code Outputs ALM
ALOT | ALO2 ALO3 Output
ON ON ON ON

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

When main power X
supply OFF | — A,B
Cause - Remedy
A | Contact between the cable and the connector | | Correct the connector wiring,
is faulty, !
i B |Power Supply Unit is defective. ' | Check the Power Suppiy Unit.
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B Ab6

A.b6: Communications .SI Error

Display and Outputs

Alarm Outputs
Alarm Code Outputs ALM
t
ALO1 ALG2 ALO3 Outpu
OFF OFF OFF OFF
Note OFF: Qutput transistor is OFF (alarm state).
Status and Remedy for Alarm
At power ON A
Cause Remedy
A —E\IS310 Unit is defective. Replace the NS310 Unit.
M ACC
A.CC: Muliti-turn Limit Mismatch
Display and Outputs
Alarm Outputs
Alarm Code Qutputs ALM
Output
ALO1 ALO2 ALO3 HipY
ON OFF ON OFF

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON
P — A, B

Cause

Remedy

A [The setting of the Muiti-turn Limit Setting
(Pn205) parameter in the SERVOPACK is
incorrect,

Change parameter Pn205.

B | The multi-turn limit has not been set in the
encoder.

Check that the Multi-turn Limit Setting
(Pn205) parameter in the SERVOPACK is
correct, and then execute the encoder multi-
turn limit setting change (Fn013) when a
Multi-turn Limit Mismatch (A.CC) occurs.
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B A.do

|
A.dO: Position Error Pulse Overflow
Display and Outputs
Alarm Qutputs
Alarm Code Outputs . ~ ALM
b Qutput
ALOt ALO2 ALO3 -
ON ON OFF OFF
Note OFF: Output transistor is OFF (alarm staté). ON: Output transister is ON.
Status and Remedy for Alarm
During servomotor At power ON
operation — E
Overflow during
high-speed rotation [— A
Operation is normal, put .
ovarflow oocurs when long  f——— B, c’ D
reference is input. . . +
Cause Remedy

is poor.

A |Servomotor wiring is incorrect or connection | Correct wiring at servomotor.

B |SERVOPACK was not correctly adjusted.

Increase speed loop gain (Pn100) and posi-
tion loop gain (Pn102).

C Motor load was excessive.

1

Reduce the load torque or moment of inertia.
If problem not corrected, replace with a mo-
tor with larger capacity.

D |Position reference is too high.

» Reduce the acceleration/deceleration rate.

» Correct electronic gear ratio.




9.2 Troubleshooting Problems with No Alarm Display

B AEO

A_EO: No N§310 Unit

Display and Outputs

Alarm Outputs
Alarm Code Outputs ALM
ALOT ALO2 ALos | ouet
OFF ON ON OFF

Note OFF: Output transistor is OFF (alarm state), ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON A
Cause Remedy
A | NS310 Unit is defective. Replace the N§310 Unit.
B A.E1l
A.E1: NS310 Unit Timeout
Display and Outputs
Alarm Qutputs
Alarm Code Qutputs ALM
ALO1 ALO2 ALO3 Output
OFF ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON
P — A

Cause Remedy

A |NS310 Unit is defective. Replace the NS310 Unit.
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I
m AE2 : 1
A.E2: Witchdog Counter Error of NS310 Unit - 1
Display and Qutputs
Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 P
OFF | ON ON OFF |
Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.
Status and Remedy for Alarm
} Duriné DeviceNet -
At power ON L A communications . B
Cause Remedy
A | NS310 Unit is defective. 1| Replace the N§310 Unit.
B | DeviceNet communications interrupted. -] Turn ON the power again.
B AE6
A E6: DeviceNet Duplicate MAC ID Error
Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
- Cutput
ALO1 ALO2 ALC3 .
OFF ON ON OFF
Note OFF: Output transistor is OFF {alarm state). ON: Qutput transistor is ON.
Status and Remedy for Alarm
Duplicate MAC 1D A
Cause . Remedy
A | Duplicate node address Check the node addresses of all Units on the
;| DeviceNet network. J
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B AE7

A.E7: NS310 Unit Detection Error when SGDH power is ON

A.E7 occurs when the SGDH is used without the NS310 Unit after it has been used with the
NS310 Unit,

Display and Outputs
Alarm Qutputs
Alarm Code Outputs ALM
tput
ALO1 ALO2 ALO3 Outpu
OFF ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

NS310 Unit detection
error

— A,B

Cause ' Remedy

A | The NS310 Unit is not mounted properly. Check that NS310 Unit mounied correctly.

The NS310 Unit is not mounted. Execute Fn014 from Digital Operator.

B AES

A.E8: Rotary Switch Setting Error on Unit Front Panel

Display and Outputs

Alarm Outputs
Alarm Code Outputs ALM
ALOT ALO2 ALos | Outeut
OFF ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

Rotary switch setting error
when poweristumnedON  — A B
Cause Remedy
A | Baud rate setting is incorrect, Be sure the setting is between 0 and 2.
B |Node address setting is incorrect. Be sure the setting is between 0 and 63.

921
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B AE9

A.E9: DeviceNet BUS-OFF Error

Display and Outputs
Alarm Outputs J
Alarm Code Outputs ~ALM
y Output
ALO1 ALO2 ALO3 )
OFF ON ON OFF

Note OFF: Output transistor-is OFF (alarm state). ON: Qutput transistor is ON.

Status and Remedy fbr Alarm

BUS-OFF error
— A,B,C 1
Cause N O Remedy

A | There is no terminating resistance in the net- - | Check that a terminator is mounted to both

work. * lends of the DeviceNet network.

B | There is noise in the network wiring. ¢ | Separate the network wiring from the power

" | supply circuit.

C | The baud rate is incorrect. Check the communications settings of the
rotary switches mounted on the front paneli
of the Unit,

B AEA

A.EA; SGDH System Error

Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 P
OFF ON ON OFF

Note OFF: Output transistor is OFF (alarm state). ON: Output transistor is ON,

Status and Remedy for Alarm

At N b
power O A .

Cause Remedy

A | SERVOPACK is defective. ‘| Replace the SERVOPACK.
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B AEB

A EB: Initial Handshake Error

Display and Outputs

Alarm Qutputs
Alarm Code Qutputs ALM
ALOT ALO2 ALO3 Output
OFF ON ON OFF

Note OFF: QOutput transistor is OFF (alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON

— A

Cause

Remedy

A ISERVOPACK is defective.

Replace the SERVOPACK.

A.EC

A.EC: Watchdog Counter Error of NS310 Unit

Display and Outputs
Alarm Outputs
Alarm Code Qutputs ALM
Output
ALO1 ALO2 ALO3 uipy
OFF ON ON OFF

Note OFF: Qutput transistor is OFF {alarm state). ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON

—— A

Cause

Remedy

A | SERVOPACK is defective.

Replace the SERVOPACK.
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+

9.2 Troubleshooting Problems with No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display and take
the remedy described.

Turn OFF the servo system power supply before commencing the shaded procedures.
Contact your Yaskawa representative if the problem cannot be solved by the described procedures.

Table 8.1 Troubleshooting Table No Alarm Display

Symptom . Cause . Inspection Remedy
Servomotor Does Not Power is not connected. Check voltage between power CM Hm Eﬁ“’it&p}”ﬁﬁwff; i

Start . supply terminals. i
als of Connectors ) T

Loose connection

Comnector (CN1) external wir- [/
ing is incorrect.

Servomotor or encoder witing
is disconnected.

X Overloaded Run under no load. ; _e £
*ﬂ!’gﬁrs??pgcity ser\fmw;ﬁtar:rafé;@;fE

Encoder type differs from pa- | Check the type of encoder be- | Set parameter Pn002.2 to the
rameter setting. - ing used. ¢ encoder type being used.
P-OT and N-OT inputs are Refer to 6.3 Setiings Accord- " | Tum P-OT and N-OT input
turned OFF, . |ing to Host Comrrotte;: signals ON,

Servomotor Does Not Run | Motion commands have not | Check using DeviceNet com- | Send the motion commands.
been sent. _ munications.  *
SV_ON command has not : [ }Eend the SV_ON command.
been sent. ' :

Servomotor Moves Servomotor or encoder wiring | ---

Instantaneously, then is incorrect.

Stops

R G S R

Servomotor Speed Wiring connection to motor is Ttght
Unstable defective. ) \ !
‘“'“c"d‘“u-"???%
Servomotor Vibrates at Speed loop gain is too high. ’ Reduce speed loop gain
Approximately 200 to : (Pn100) preset value.
400 Hz. ' -
High Rotation Speed Speed loop gain is too high. - ‘ Reduce speed loop gain
Overshaot on Starting . ) ' (Pnl00) preset value,
d £ i . '
and Stopping ‘ Increase integration time
constant (Pn101).
Speed loop gain is too low = Increase speed loop gain
compared to position loop ) (Pnl100).
gain. :

Reduce the integration time
constant (Pn101).
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O
Symptom T Cause inspection

Servomotor Overheated | Ambient temperature is too Measure servomotor ambient
high. lemperature,
Servomotor surface is dirty.
Overloaded

Abnormal Noise Mechanical mounting is incor- ig Ies %ﬁiaqtq“i‘f;ﬁ%untmg“’w

et 2t 3R

rect. A EAtal

o
S Consult your Yaskawa repre-
sentative if defective.

Bearing is defective.

Machine causing vibrations | Consult with machine

%)
251 manufacturer.

et e Sy 1t
[ine pifty ofmach
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9.3 Alarm Display Table

A summary of alarm diéplayé and alarm code outputs is given in the following table.

Table 9.2 Alarm Display Table

|
i

'

Alarm | Alarm Code Outputs ALM Alarm Name Description
Display Qutput
. ALO1 | ALO2 | ALO3

A2 OFF OFF OFF OFF Parameter Breakdown™? EEPROM data of SERVOPACK is abnor-
mal.

A03 Main Circuit Encoder Error | Detection data for power circuit is abnor-
mal. ’

A04 Parameter Setting Error*? The parameter setting is outside the allow-
able setting range.

A.05 Combination Error - | SERVOPACK and servomotor capacities do
no match each other.

AlD ON OFF OFF OFF Overcurrent or Heat Sink An overcurrent flowed through the IGBT.

"2
Overheat Heat sink of SERVOPACK was overheated,
A30 ON ON OFF OFF Regeneration Error . Regener'ative circuit is defective.
* Regenerative resistor is defective,

A32 Regenerative Overload Regenerative energy exceeds regenerative
resistor capacity.

A40 OFF | OFF | ON OFF Overvoltage*? Main circuit DC voltage is excessively high.

A4l " | Undervoltage™3 Main circuit DC voltage is excessively low,

A51 ON OFF ON OFF Overspeed Rotational speed of the motor is excessively
high.

ATl ON ON ON OFF Overload for Instantaneous | The motor was operating for several se-

Maximum Load conds to several tenrs of seconds under a
terque largely exceeding ratings.

AT2 Overload for Continuous The motor was operating continuously un-

Maximum Load der a torque largely exceeding ratings.

AT3 Dynamic Brake Overload When the dynamic brake was applied, rota-
tional energy exceeded the capacity of dy-
namic brake resistor.

A4 Overload of Surge Current | The main circuit power was frequently

Limit Resistor tumed ON and OFF.
ATA Heat Sink Overheated *! Heat sink of SERVOPACK is overheated.
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Alarm | Alarm Code Outputs ALM Alarm Name T Description
Display Qutput
ALO1 | ALO2 [ ALO3
A8l OFF OFF | OFF OFF Absolute Encoder Backup | All the power supplies for the absolute en-
Error*? coder have [ailed and position data was
cleared.
AR2 Encoder Checksum Error*2 | The checksum results of encoder memory is
abnormal.
ARB3 Absolute Encoder Battery Battery voltage for the absolute encoder has
Error lowered.
A.84 Absolute Encoder Data Er- | Data in the encoder is abnormal.
ror*?
A85 Absolute Encoder Over- The encoder was rotating at high speed
speed when the power was tumed ON.
AB6 Encoder Overheated The internal temperature of enceder is too
high,
A.bl Reference Speed Input Read | The A/D converter for reference speed input
Error is defective.
Ab2 Reference Torque Input The A/D converter for reference torque in-
Read Error put is defective.
Ab6 Gale Array Error Communications LSI error
ADbF System Alarm™*2 A system error occurred in the SERVO-
PACK.
ACI ON OFF ON OFF Servo Overrun Detected The servomotor ran out of control.
AC8 Absolute Encoder Clear Er- | The multi-turn for the absolute encoder was
ror and Multi-turn Limit not properly cleared or set.
Setting Error*2
A.C9 Encoder Communications Communications between SERVOPACK
Error*? and ercoder is not possible.
ACA Encoder Parameter Error*2 | Encoder parameters are incorrect.
ALCh Encoder Echoback Error®™? | Contents of communications with encoder
is incorrect.
ACC Multi-tum Limit Mismatch | Different multi-turn limits have been set in
the encoder and SERVOPACK.
Ad0 ON ON OFF OFF Position Error Pulse Over- | Position error, pulse exceeded parameter
flow (Pn505).
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Alarm | Alarm Code Outputs ALM . Alarm Name s Description
Dispiay Output
ALO1 | ALO2 | ALO3
A EO0 OFF ON ON | OFF No NS310 Unit *? '{ No NS310 Unit installed,
AEl NS310 Unit Timeout *2 No rcspoﬁsc from the board in the NS310
Unit. :
AE2 Watchdog Counter Error of | WDC error in the board in the N$310 Unit
: NS310 Unit *2 .
A.E6 DeviceNet Duplicate MAC Same node address already exists on the
ID Error *2 | DeviceNet network.
AE? No NS310 Unit Detected . [ No NS§310 Unit detected.
AES8 Switch Setting Error *2 | Unit rotary switch setting error
AE9 _ DeviceNel BUS-OFF Error || Fatal communications error has occuirred in
‘| DeviceNet communications.
AEA OFF ON ON OFF SGDH System Error *2 , SERVOPACK is defective.
AEB OFF ON ON OFF SERVOQPACK Initial Access | Initial processing failed.
Error *2 .
A.EC Watchdog Counter Error of | SERVOPACK WDC error.
NS§310 Unit
AED Option System Error | Command was interrupted.
AF1 OFF ON OFF OFF Power Line Open Phase One phase is not connected in the main
| power supply. -
CPF00 | Not specified Hand-held Digital Operator | The Hand-held Digital Operator (JUSP-
Transmission Error OPO2A-2) fails to communicate with SER-
CPFO1 | VOPACK (e.g., CPU error).
A—- OFF OFF OFF ON Not an error Normal operation status

Note OFF: Output transistor is OFF (high). ON: Qutput transistor is ON (low).
* |. This alarm display appears only within the range of 30 W to 1000 W.

* 2. These alarms are not reset for the alarm clear (ALM-CLR) command. Eliminate the cause of the alarm and then turn QFF the
power supply to reset the alarms.

* 3, For SERVOPACK:s with a capacity of 6.0kw or more, A.40 indicates a main circuit voltage error alarm. This means that either
an overvoltage or an undervoltage has occurred at some stage. .
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9.4 Warning Displays

The relation between warning displays and warning code outputs are shown in the following tabie.

Warning code are not normally output, but when warning code output is spectified in the parameter,

they are as shown in the following table.

Table 9.3 Warning Displays and Outputs

Warning Warnhing Code Outputs ALM Warning Description of Warning
Display Output Name
ALO ALO2 ALO3
A9l OFF ON ON ON Overload This warning occurs before the overload

alarms {A.71 or A.72) occur. If the warning
is ignored and operation continues, an over-
load alarm may occu,

A92 ON OFF ON ON Regenerative | This warning occurs before the regenerative
Overload overload alarm (A.32) occurs. If the waming
is ignored and operation continues, a regen-

erative overload alarm may occur.

A94 ON ON OFF ON Parameter A value outside the setting range was set us-
Setting ing DeviceNet communications.
Warning

A95 OFF ON OFF ON Command A command not supported in the product
Waming specifications was issued.

The command reception conditions were not

met.

A.96 ON OFF OFF ON Communica- | A communications error occurred. (Once)
tions Wam-
ing

A97 OFF OFF OFF ON Control Pow- | The control power supply is not being sup-
er OFF plied.

A98 ON ON ON ON Main Power |The main power supply is not being sup-
OFF plied.

Note OFF: Output transistor is OFF (high). ON: Output transistor is ON (low).
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Ohject Class Class Code |Instance No. Function
Identity 0x01 1 Manages ID information, such as the device type, serial number, vendor,
and ID.
Message Router 0x02 1 Routes explicit messages (o the appropriate object.
DeviceNet 0x03 1 Manages the physical connection to the DeviceNet, and performs Master/
Slave connection set and release demands,
Assembly 0x04 1 Manages 1/0 output messages for Slave to Master.
2 Manages I/O input messages from Master to Slave.
Connection 0x05 | Manages explicit messages attributes.
2 Manages 1O message (polled 1/0) attributes.
Position Controller 0x24 1 Manages homing, external positioning, command codes, response codes,
Supervisor alarm attributes, etc.
Position Controller 0x25 1 Manages motion profile, servomotor interface, limit attributes, etc.
Block Sequencer 0x26 1 Executes block commands and block sequences.
Command Block 0x27 255 Manages block commands.
Control Parameter 0x64 1 Manages position controller engine parameters.
Servo Parameter 0x66 1 Manages parameters within SGDH SERVOPACK.
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DeviceNet Attributes

This appendix lists the objects and attributes that can be used in DeviceNet.

B.1 Identity Object (0x01) .................. B-2
B.2 Message Router Object (0x02) .......... B-3
B.3 DeviceNet Object (0x03) ............... B-4
B.4 Assembly Object (0x04) ................ B-5
B.5 Connection Object (0x05) .............. B-6
B.6 Position Controller Supervisor Object

(0x24) ... e B-8
B.7 Position Controller Object (0x25) ........ B-9
B.8 Block Sequencer Object (0x26) ......... B-12
B.9 Command Block Object (0x27) .......... B-13
B.10 Control Parameter Object (0x64) ....... B-14

B.11 SERVOPACK Parameter Object (0x66) . B- 18
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——ame
B.1 Identity Object (0x01) j
1. Class
Attributes: None supported :
Services:  None supported
2. Instances
Attributes
No A_ccess Name -Data Type ) Description Value
1 Get Vendor ID UINT Identification of each vendor by number | Ox44
2 Get Device Type- UINT Identification o{ general type of product | 0x00
3 Get Product Code - USINT Identification of; a particular product of an | Ox51
R individual vendor
4 Get Revision Revision of the item the Identity Object | 1.0
represents °
5 Get - Status WORD Summary status of device -—
6 Get Serial Number UDINT Serial number olf device Each unit
7 Get Product Name STRING Human readable identification JUSP-NS310
" Services
Service Code Service Description
0x05 Reset Invokes the Reset Service for the device.
O0x0E Get_Attribute_Single Returns the contents of the specified attribute.




B.2 Message Router Object (0x02)

B.2 Message Router Object (0x02)

1. Class
Atributes: None supported
Scrvices:  None supported
2. Instances

Attributes: None supported
Services:  None supported

o
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B.3 DeviceNet Object (0x03)

1. Class

Attributes: None supported ;
Services:  None supported !
2. Instances.
Attributes .
No. Access Name Data Type Description Value
1 Get MAC ID USINT Node address Range 0 to 63
2 Get Baud Rate USINT Baud Rate ! Range O to 2
3 Get BO! BOOL  |BUS-OFF interrupt 0x00
4 Get Bus-Off Counter USINT Number of time's CAN went to the BUS- |Range O to 255
OFF state
5. Get Allocation STRUCT of:  |--- —
Information ' .
- - Allocation Choice Byte Active conncctién of Predefined Master/ | ---
Byte Slave Connection Set
- .- Master’s MAC ID USINT MAC ID of Master Range 0 to 63
Services
Service Code Name Description
0x0E Get_Attribute_Single | Returns the contents of the specified attribute.
0x4B Allocate_Master/ Requests the use of the Predefined Master/Siave
Slave_Connection_Set | Connection Set.
0x4C Release_Master/ Indicates that the specified connections within the
Slave_Connection_Set Prf_:dcﬁned MastquSlave Connection Set are no
longer desired.




B.4 Assembly Object (0x04)

B.4 Assembly Object (0x04)

1. Class
Attributes: None supported
Services;  None supported
2. Instances

Attributes: None supported
Services:  None supported
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L _ Nl -

B.5 Connection Object (0x05) -

1. Class
Attributes: None supported
Services:  Nane supported

2. Instances

Attributes (Instance 1: Explicit Message)

No. Access Name Data Type Description Value
1 Get State USINT Defines the state of the object. -—
2 Get Instance_type USINT Defines either IiO or messaging connec- | 0x0000
tion.

3 Get Transport Class_ Byie Defines behavior of the connection, 0x8300
trigger

4 Get/Set Produced_Connec- UINT Placed in CAN Identifier Field when the | ---
tion_ID Connection transmits

5 Get/Set Consurmed_Con- UINT CAN Identifier Field value that denotes .
nection_ID message to be received

6 Get/Set Initial_Comm_ USINT Defines the message group across which | 0x2100

: Characteristics productions and consumption associated
with this connection occur.

7 Get Produced_Connec- UINT Maximum number of bytes transmitted Ox 00
tion_Size across this connection

8 Get Consumed_Con- UINT Maximum number of bytes received across | 0xff00
nection_Size this connection

9 Get/Set Expected_Packet_ UINT Defines timing associated with this ---
Rate connection.

12 Get Watchdog_Time- USINT Defines how to handie inactivity/watchdog | 0x0100
out_Action Llimeouts.

13 Get Produced_Connec- UINT Number of bytes in the produced 0x0000
tion_Path_ Length connection path attribute

14 Get Produced_Connec- { USINT Array | Specified the application object whose data | ---
tion_Path is to be produced by this connection object

15 Get Consumed_Con- UINT Number of bytes in the consumed 0x0000
nection_Path_ connection path.attribute
Length ‘

16 Get Consumed_Con- USINT Array | Specified the application object that are to |-—

nection_Path

receive the data recéived by this
connection object
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B.5 Connaction Object (0x05)

L " ]
Adttributes (Instance 2: Polled IO)
No. Access Name Data Type Description Value
1 Get State USINT State of the object —
2 Get Instance_type - USINT Indicates either /O or messaging 0x0001
connection.
3 Get Transport Class_ Byte Defines behavior of the connection. 0Ox8200
trigger
4 Get/Set Produced_Connec- UINT Placed in CAN Identifier Field when the | ---
tion_ID connection transmits
5 Get/Set Consumed_Con- UINT CAN Identifier Field value that denotes -
nection_ID message to be received
6 Get/Set Initial_Comm_ USINT Defines the message group across which | 0xG100
Characteristics productions and consumption associated
with this connection occur.
7 Get Produced_Conncc- UINT Maximum number of bytes transmitted 0x0800
tion_Size across this connection
8 Get Consumed_Con- UINT Maximum number of bytes received across | 0x0800
nection_Size this connection
9 Get/Set Expected_Packet_ UINT Defines timing associated with this -
Rate connection.
12 Get Watchdog_Time- USINT Defines how to handle inactivity/watchdog | 0x0100
out_Action timeouts.
13 Get Produced_Connec- UINT Number of bytes in the produced 0x0000
tion_Path_ Length connection path attribute.
14 Get Produced_Connec- | USINT Array | Specified the application object whose data } 00_00_
tion_Path is to be produced by this connection object | 00_00_
00_00_
15 Get Consumed_Con- UINT Number of bytes in the consumed 0x0000
nection_Path_ connection path attribute
Length
16 Get Consumed_Con- USINT Array |Specified the application object that are to |00_00_
nection_Path receive the data consumed by this 00_00_
connection object 00_00_
Services
Service Code Name Description

Ox0E Get_Attribute_Single | Returns the contents of the specified attribute.
0x10 Set_Autribute_Single Modifies the contents of the specified attribute.
0x05 Reset Resets the designated instance.
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B.6 Position Controller Supervisor Ob]ect (0x24)

1. Class
Autributes: None supported
Services:  None supported
2. Instances
Attributes
No. Access Name Data Type Description Value
i Gel Number of USINT The total number of attributes supported | Range 0 to 255
Attributes by this device,  : o
2 Get Attribute List Array of Return an array w1th a list of the attributes | Array size defined
USINT supported by this device. by attribute 1
3 Get Axis Instance USINT Axis number Constant (1)
5 Get General Fauli BOOL General fault ﬂég. This: bit is reset when |1 = fault
' the fault is removed.
6 Set Command USINT Sets the command assembly type. 1=Assy0l
Assembly Type 2= Assy 02 etc.
7 Set Response USINT Sets the response assembly type. 1=Assy Ol
Assembly Type : 2= Assy Q2 etc.
11 Set Home Active Level BOOL Home trigger Active Level Flag is used to | 0 = active low
program the home position input active 1 = active high
level.
12 Get/Set Home Arm BOOL Home trigger arm flag is used to set the Setting to 1 indi-
home position input to 1. cates the home in-
' put, and reading a
0 indicates the trig-
ger has occurred.
16 Get Home Input Level BOOL Actual level of the home position input O=low
' 1 =high
17 Get Home Position ~ DINT Home trigger pos,itibn reflects the position |Range
' at the time the home position input is trig- | 0x80000001 to
gered. L gliiiiiig
Services %
Service Code Name Description

0x0E

Get_Attribute_Single

Retums the specified attribute,

Ox10

Set_Attribute_Single

Sets the specified attibute.




B.7 Position Controller Object (0x25)

B.7

Position Controller Object (0x25)

1. Class
Attributes: None supported
Services:  None supported
2. Instances
. Attributes
No. Access Name Data Type Description Value
1 Get Number of USINT Returns the number of attributes supported | Range: 0 to 255
Attribules by this device.
2 Get Attribute List Array of Returns an array with a list of the attributes | Array Size Defined
USINT supported by this device by Attribute 1
3 Get/Set Mode USINT Operating mode 0: Position
1: Speed
6 Get/Set Target Position DINT Sets target position. Range
Unit: step -99,999,999 to
+99,999,999
7 Get/Set Target Speed DINT Sets the target speed. Set to a positive
Unit; step/s number
g Get/Set Acceleration DINT Acceleration for positioning Set to a positive
Unit: step/s2 number
9 Get/Set Deceleration DINT Deceleration for positioning Set to a positive
Unit: step/s? number
10 Get/Set Incrementat BOOL Sets the absolute/incremental positioning. | 0: Absolute
Position 1: Incremental
11 Get/Set Trajectory BOOL Set to start a trajectory move. Reads that | 1: Trajectory start,
Start/Complete the N8310 Unit is cleared when a profile fin motion
move is completed. 0: Move complete
12 Get On-target Position BOOL This flag means which actual position is | 1: On-Target
On-Target position. position
13 Get/Set Actual Position DINT Return the actual position. Range
Unit: step —99,999,999 to
+99,999,99%
14 Get Actual Speed DINT Return the actual speed. Positive number
Unit: step/s
15 Get Commanded DINT Return the commanded position, Range
Position Unit: step —99,999,899 to
499,999,999
16 Get Commanded Speed DINT Return the commanded speed. Positive number
Unit: step/s
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No. Access Name Data Type Description Value
17 Get/Set Enable BOOL Sets the Servo ON/OFF. 0: Servo OFF
: 1: Servo ON
18 Get/Set Profile Type USINT Profile Type defines the type of move pro- |0, 1, 2, or 240 to
file. " 245
19 Get/Set Profile Gain DINT This attribute provides a gain value for 4 to 1000
non-trapezoidal profiles, such as S-curve
profiling.
20 Get/Set Smooth Stop BQOL Sets the Smooth Stop command. ---
21 GevSet  |Hard Stop BOOL  !Sels the Hard Stop command.
22 Set Jog Speed DINT Sets the speed for continuous speed mode. | Sct o a positive
Unit: step/s ' . number.
23 Get/Set Direction BOOL Sets the direction for continuous speed 0: Negative
mode. : " 1: Positive
24 Get/Set Reference BOOL Defines positive direction (when viewed | 0: CW is positive.
Diirection from the motor shaft side). I: CCW is positive.
26 Get/Set Positive Torque DINT This value sets the maximum allowable  {Range: 0 to 800
Limit torgue output in the positive direction.
Unit: % :
27 Get/Set Negative Torque DINT This value sets the maximum allowable | Range: 800 to 0
Limit ' torque output in the negative direction,
Unit: % '
30 Get/Set Kp INT Proportional gain of position loop. Range: 1 to 2000
Unit: 1/s
38 Set Position Deadband USINT Sets the value of pbsilion deadband. - Range: O to 255
Unit: step :
45 Get/Set Max Dynamic ﬁINT Maximurm allowable following error. Range: 256 to
Following Error If difference between actual and comman- | 8388352
ded position exceeds this value, the Fol-
lowing Error Flag is set.
Unit: 256 pulse
47 Get/Set Following Error BOOL Following Error Flag set when a following { 1: Following error
Fault ETTOor OCCUrSs. occurred
49 Get/Set Hardware Limit USINT Defines the responée to a hardware limit. }0: Servo OFF
Action : 1: Hard Stop
2: Smooth Stop
50 Get Positive Hardware ‘ BOOL . Set when move exceeds positive hardware | 0: Inactive
Limit limit. i 1: Active
51 Get Negative Hardware BOOL Set when move exceeds negative hardware | 0 Inactive
Limit : limnit, o I: Active




B.7 Position Controllar Qbject (0x25)

—
No. Access Name Data Type Description Value
52 Get/Set Software Limit BOOL Enables the software limit action. 0: Disable
Enable 1: Enable
54 Get/Set Positive Software DINT Sets the software positive position limit.  jRange
Limit Position Unit: step —99,999,999 to
+99,999,999
55 Get/Set Negative Software DINT Sets the software negative position limit. |Range
Limit Position Unit: step -99,999,999 to
+99,999,999
56 Get Positive Limit State BOOL Moniters the softwate positive position 1: Exceeded posi-
limit. tive limit
57 Get Negative Limit BOOL Monitors the software negative position 1: Exceeded nega-
State limit. tive limit
231 Get/Set Hardware Limit BOOL Enabies the hardware limit action in 0: Disable
Enable response o a hardware limit input. 1: Enable
232 Get/Set Hardware Limit BOOL Defines the logic of the hardware limit {: Normally Closed
Input Logic input. 1: Normally Open
241 Gel/Set Emergency Stop USINT Defines the emergency stop behavior. |0 Hard stop and
Action servo OFF
242 Get/Set Emergency Stop BOOL Enables the emergency stop input. 0: Disable
Enable !: Enable
243 Get/Set Emergency Stop BOOL Defines the logic of the emergency stop 0: Low Active
Logic input. 1: High Active
244 Get Emergency Stop BOOL Monitors the state of the emergency stop. | 0: Inactive
State 1: Active
253 Gel/Set Home Direction BOOL Defines the initial direction of the move for | 0: Negative
homing, direction
1: Positive
direction
254 Get/Set Home Fast Speed DINT The fast speed used during homing Positive number
Unit; step/s
255 Get/Set Home Slow Speed DINT The slow speed used during homing Positive number
Unit: step/s
Services

Service Code

Name Description

0x0E

Get_Attribute_Single

Returns the specified attribute.

0x10

Set_Attribute_Single | Sets the specified attribute.
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.
B.8 Block Sequencer Object (0x26)
- |
1. Class -
Attributes: -None supported .
Services:  None supported '
2. Instances
Attributes :
No. Access Name Data Type Description Value
1 Get/Set Block USINT Instance nutnber c:uf starting command Range: 1 to 255
block '
2 Get/Set Block Execute BOOL Starts the exccutio‘n of the block defined in | 1: Starts executing
: block (1). ' block or chain of
' : block.
' 0: Block or chain
of blocks is done.
-3 Get Current Block USINT Reports the current executing block. Range: 1 to 255
4 .'Get Block Fault BOOL Sets when a block;crror occurs. When a i: Block fault
block fault occurs, block execution will
stop. This bit is reset when the Block Fault
Code (5)isread. ’
5 Get Block Fault Code | . USINT  |Defines the specific block fault. 0: No fault
i : 1: Invalid or empty
‘ block data
! 2: Comm and
timeout
3: Execution fault
Services
Service Code Name Description
0x0E Get_Attribute_Single Returns the specified attribute. ~
0x10 Set_Attribute_Single Sets the specified attribute.




B.9 Command Block Object (Ox27)

B.9 Command Block Object (0x27)

1. Class
Attributes: None supported
Services:  None supported
2. Instances
Attributes
No. Access Name Data Type Description Value
1 Get/Set Block Command USINT Defines the format of the command data. | 1: Modify attribute
2: Wait Equal etc.
2 Get/Set Block Link USINT This value provides a link to the next Link block
Number block instance to execute, Instance number
. . . 0x00 is end of link.
When this block is done, the link block
- | will be executed.
3 Get/Set Depends on Com- --- Defines a command attribute. -
mand Number
4 Get/Set Depends on Com- - Defines a command aitribute. -—
mand Number
5 Get/Set Depends on Com- - Defines a command attribute. -
mand Number
6 Get/Set Depends on Com- --- Defines a command attribute. -
: mand Number
7 Get/Set Depends on Com- -— Defines a command attribute. -
mand Number
Services
Service Code Name Description
Ox01 Get_Attribute_All Returns a predefined listing of this Objects
attributes.
0x02 Set_Attribute_All Modifies the contents of the attributes of this
object.
0x0E Get_Attribute_Single | Returns the specified attribute.
Ox10 Set_Attribute_Single | Sets the specified attribute.
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- B.10 Control Parameter Object (0x64) . |

1. Class

Attributes:
Services:  None supported

2. Instances

1

None supported

JIoeN

Attributes. L
No. Access Name Data Type Description. Value

11 Get/Set Homing Function UINT  {Sets the function selection for homihg. 0,1
Selection '

12 Get/Set Feed Speed For . DINT Sets the feed speed for homing. Range: 1 to
Homing Unit: 1600 step/min 240,000

i3 Get/Set Home Fast Speed DINT Sets the home fast speed for homing, Range: 1 to
for Homing Unit: 1000 step/min 240,000

14 Get/Set Home Stow Speed DINT Sets the home sldw speed for homing. Range: 1 to
For Homing Unit: 1000 step/min 240,000

_ 15 Get/Set Final travel DINT Sets the final travel distance for homing. | Range: O to
Distance for Unit; step S . 99,999,999
Homing

17 . Get Home Position DINT Returns the home: position offset. A Range:
Offset Unit: step —99,999,999 to
' 499,999,999
30 Get/Set Electric Gear DINT Sets the numerator of electric gear. Positive number

{Numerator)

31 Get/Set Electric Gear DINT Sets the denominator of electric gear. Positive number

{Denominator) r
.32 Get/Set Coordinate Type BOOL  |Sets the coordinate type. 0: Linear
) . o : 1: Rotary
"33 Get/Set Command value DINT Sets the command value per one machine |Range: 1 to
per machine rotation for rotary axis, 1,500,000
rotation Unit: step

34 Get/Set Backlash ) DINT Sets the compensz:itcd value for backlash. |Range: O to 32,767
compensation Unit: step :

35 Get/Set Backlash BOOL Sets the direction for backlash 0: Positive
compensation compensation. I: Negative
direction

36 Get/Set Positive Software DINT Sets the limit posi;tion for positive Range:

Limit ’ direction. -99,999,999 to
Unit: step +99,999 999




B.10 Control Parameter Object (0x64)

No. Access Name Data Type Description Vaiue
37 Get/Set Negative Software DINT Sets the limit position for negative Range:
Limit direction, 99,999,999 to
Unit: step +99,999,999
K} Get/Set Function Selection UINT b0: Software Limit Enable -
1 0: Disable 1: Enable
bl: Backlash Compensation
0: Disable 1: Enable
39 Get/Set Hardware Limit USINT BO: Hardware Limit Enable ---
Function Selection 0: Disable 1: Enable
B1:Hardware Limit Input Logic
0: Active Low
1: Active High
40 Get/Set Hardware Limit USINT Sets the action when exceeding to 0: Servo OFF
Action hardware limit. 1: Hard Stop
2: Smooth Stop
41 Get/Set Emergency Input "USINT B0: Emergency Stop Enable -
Function Selection 0: Disable 1: Enable
Bl:Emergency Stop Input Logic
0: Active Low
1: Active High
42 Get/Set Emergency Stop USINT Sets the action when emergency stop. 0: Hard Stop and
Action Servo OFF
51 Get/Set Feed Speed for DINT Sets the feed speed for positioning. Range: 1 to
Positioning : Unit: 1000 step/min 240,600
52 Get/Set Acceleration/Decel UINT Sets the time constant of acceleration/de- | Range: 1 to 10,000
eration Time celeration for positioning.
constant Unit: ms
53 Get/Set Deceleration Time DINT Sets the time constant of deceleration for | Range: 1 to 10,000
Constant for asymmetric acceleration/deceleration.
Asymmetric Unit: ms
54 Get/Set Switch Speed of DINT Sets the switch speed for second accelera- |Range: 1 to
second Accel/Decel tion/deceleration time constant. 240,000
Unit: 1000 step/min
55 Get/Set Accel/Decel time UINT Sets the time constant of second accelera- |Range: 1 to 10,000
Constant of Second tion/deceleration for positioning.
A/D Unit: ms
56 Get/Set Accel/Decel Type USINT Sets acceleration/deceleration type for -

for Positioning

positioning.
0: None
1: Single step linear
2: Double step linear
3: Asymmetric linear
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No. Access Name. Data Type Description Value
58 Get/Set Filter Selection USINT Sets the type of filter. -
, 0: None ,
1: Exponent
2: Exponent with bias
3: Moving average -
60 Get/Set Feed Speed For DINT Sets the feed speed for speed mode. Range: 1 to
Jog Unit: 1000 step/min 240,000
) 61 Get/Set Acceleration/Decel UINT Sets the time constant of acceleration/de- | Range: 1 to 10,000
eration Time celeration for speed mode.
Constant For JOG Unit: ms
62 Get/Set Deceleration Time UINT Sets the time constant of deceleration of |Range: 1 to 10,000
Constant For JOG asymmetric for speed mode.
Unit: ms '
63 Get/Set Switch Speed of * DINT Sets the swilch speed for second accelera- | Range: 1 to
’ Second tion/deceleration time constant. 240,000
Accel/Decel for Unit: 1000 step/min
JOG .
64 Get/Set Second A/D Time UINT Sets the time constant of second accelera- |Range: 1 to 10,000
constant For JOG tion/deceleration for JOG.
Unit: ms '
65 Gel/Set Profile Type For USINT Sets acceleration/deceleration type for ---
JOG speed mode.
(: None )
1: Single step linear
2: Double step linear
3: Asymmetric linear
70 Get/Set Time Coﬁstant For UINT Sets the time constant of exponential -
Exponential Curve acceleration/deceleration.
Unit: ms
71 Get/Set Bias Speed DINT Sets the bias specd of exponential Range: | to
acceleration/deceleration, 240,000
Unit: 1000 step/min
72 Gel/Set Time constant of UINT Sets the time constant of moving average. |Range: 4 to 4,000
Moving Average Unit: ms
73 Get/Set Maximum Feed DINT Sets the maximum feed speed. Range: 1 to
Speed Unit: 1000 step/min 240,060
90 Get/Set + | Positioning UINT Sets the deadband of positioning. Range: 1 to 10,000
Beadband Unit: step
91 Get/Set Positioning UINT Sets the timeout value when positioning is | Range: 0 to
Timeout completed. : 100,000
Unit: ms




B.10 Control Parameter Object (0x64)

Services

Service Code

Name

Description

0x0E

Get_Attribute_Single

Returns the specified aitribute.

Ox10

Set_Attribute_Single

Sets the specified attribute.
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B.11 SERVOPACK Parameter Object (0x66)

1. Class
T Attributes: None supported
Services:  None supported !

2. Instances

Attributes
No. Access Name "Data Type Description Value
10 Get/Set Basic Function UINT Sets function sclc‘ction basic switch. Default: 00600
Selection - )
11 Get/Set Application Switch UINT Sets function selection application Default: 000
1 switches 1. ’ :
12 Get/Set Application Switch UINT Sets function selection application , Default: 0000
2 . switches 2. '
13 Get/Set Application Switch UINT Sets function selection application Default: 0002
3 switches 3.
14 Get/Set Application Switch UINT Sets function selection application Default: 0000
4 switches 4. )
15 Get/Set Application Switch UINT Sets function selection application Default; 0000
5 ; switches 5. |
50 - Get/Set Speed Loop Gain UINT Sets the speed loop gain. Range: 1 to 2000
: Unit: Hz Default; 40
51 Get/Set Integral time Con- UINT Sets the integral lime constant for speed | Range: 15 to
stant for Speed loop. 51200
loop Unit: 0.01ms Defauit: 2000
-
52 Get/Set Position Loop Gain UINT Sets the position loop gain. Range: 1 to 2000
Unit: 1/s Default: 40
53 Get/Set Inertia Ratio UINT Sets the inertia ra;tio. Range: 0 to 10000
Unit: % Default: 0
54 Get/Set Second Speed UINT Sets the second speed loop gain. Range: 1 to 2000
Loop Gain Unit: Hz Default; 40
55 Get/Set Integral time Con- UINT Sets the integral tiﬁw constant for second |Range: 15 to
stant for Second speed loop. 51200
Speed loop Unit: 0.01ms Defauit: 2000
56 Get/Set Second Position UINT Sets the second position loop gain. Range: 1 to 2000
Loop Gain Unit: 1/s ‘ Default: 40
57 Get/Set Bias UINT Sets the bias. Range: 0 1o 450
Unit: r/min Defauit; ¢
58 Get/Set Bias width UINT Sets the bias width addition. Range: 0 to 250
Addition Unit: 0.001 mm ' Default: 7

!
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B.11 SERVOPACK Parameater Object (0x66)

Description

No. Access Name Data Type Value
59 Get/Set Feedforward UINT Sets the feed forward gain. Range: 0 to 100
Unit: % Default: 0
60 Get/Set Feedforward Filter UINT Sets the feed forward filter time constant. | Range: 0 to 6400
Time Constant Unit: 0.01 ms Default: ¢
61 Get/Set Gain-related Ap- UINT Sets the gain-related application switches. |-
plication Switch
62 Get/Set Mode Switch UINT Sets the mode switch torque reference. Range: € to 800
Torgue Reference Unit: % Default: 200
63 Get/Set Mode Switch UINT Sets the mode switch speed reference. Range: 0 to 10000
Speed Reference Unit; min-! Default: O
64 Get/Set Mode Switch UINT Sets the mode switch acceleration. Range: 0 1o 3000
Acceleration Uhit; 10 min! Default; 0
65 Get/Set Mode Switch Error UINT Sets the mode switch error pulse. Range: 0 to 10000
Pulse Unit: 0.001 mm Default:
66 Get/Set Online Autotuning UINT Sets the onling autotuning switches. Default: 10
67 Get/Set Speed Feedback UINT Sets the speed feedback compensation. Range: 0 to 500
Compensation Unit: % Default: 100
68 Get/Set Fixed Parameters UINT Unit: % Range: 0to 1000
Default: 100
69 Get/Set Fixed Parameters UINT --- Range: 0 to 1000
Default: 1000
70 Get/Set Fixed Parameters UINT — Range: 0 to 1000
Default: 200
71 Get/Set Fixed Parameters UINT - Range: 0 to 65535
: Default: 32
72 Get/Set Fixed Parameters UINT Range: 0 to 65335
Default: 16
73 Get/Set Fixed Parameters UINT Unit: % Range: 20 to 100
Default: 100
74 Get/Set Fixed Parameters UINT Unit: % Range: 20 to 100
Default; 100
75 Get/Set Fixed Parameters UINT Unit: 1/s Range: 1 to 2000
Default: 50
76 Get/Set Fixed Parameters UINT Unit: 0.1% Range; 1 to 2000
Default: 1000
77 Get/Set Fixed Parameters UINT Unit: Hz, Range: 1 to 150

Default: 50
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No. | Access Name Data Type Description Value
78 Get/Set Fixed Parameters UINT Unit: Hz t Range: I 1o 150
. Default: 70
79 Get/Set Fixed Param_eters UINT Unit: % Range: 010 150
Default: 100
80 Get/Set Fixed Parameters UINT « Unit: %6 Range: 0 to 150
Default: 100
81 Get/Set Fixe& Parameters UINT Unit: ms Range: 0 to 2000
Default: 0
82 Get/Set Fixed Parameters UINT Unit: 0.01 ms Range: 0 to 51200
' Default: 0
83 Get/Set Fixed Parameters - UINT Unit: Hz Range: 10 to 250
) Default: 50
84 Get/Set | Fixed Parameters UINT Unit: Hz . Range: 0 to 250
: Default: 0
85 Get/Set Fixed Parameters . UINT Unit: % ! Range: O to 100
: - Default: 0
100 . Get/Set Position Control- UINT Sets the position control reference Default: 0000
Reference Switches selection switches.
101 GetSet (PG Divider UINT  |Sets the PG divider. Range: 16 to
Unit: p/r - 16384
! Default; 16384
102 Get/Set Numerator Gear UINT Sets the electric gear ratio numerator. Range: 1 to 65535
Ratio ! ’ Default: 4
103 Get/Set Denominator Gear UINT Sets the electric éear ratio denominator. | Range: 1 to 65535
Ratio ‘ Defauit: 1
104 Get/Set Position A/D UINT Sets the position reference acceleration/de~ | Range: 0 to 6400
‘ Constant celeration constant, Default: 0
Unit: 0.01'ms
105 Get/Set Multi~turn Limit UINT Sets the multi-turi'l limit setting. Range: 0 to 65535
Unit: rev ' Default: 65535
106 Get/Set Fixed Parameter UINT Unit: Pfrev Range: 513 to
\ 65535
) Default: 16384
107 Get/Set Position Con&ol UINT Sets the position control function switches. | Default: 0000
Switches
108 - Get/Set Position move UINT Sets the position reference movement Range: 0 to 6400
Average time averaging time. " | Default: 0
Unit; 0.01 ms
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No. Access Name Data Type Description Value
120 Get/Set - | Speed Reference UINT -~ Sets the speed reference input gain. Range: 150 to
Input Gain Unit: 0.01 V/rated speed 3000
Default: 600
121 Get/Set Speed 1 UIINT Sets the speed 1. Range: 0 to 10000
Unit: min~! Default: 100
122 Get/Set Speed 2 UIINT Sets the speed 2. Range: 0 to 10000
Unit: min™! Defauit: 200
123 Get/Set Speed 3 UIINT Sets the speed 3. Range: 0 to 10000
Unit: min~! Default: 300
124 Get/Set JOG Speed UTINT Sets the JOG speed. Range: 0 to 10000
Unit: min~! Default: 500
125 Get/Set Soft Start Accel UIINT Sets the soft start acceleration time. Range: 0 to 10000
Time Unit: ms Default: 0
126 Get/Set Soft Start Decel UIINT Sets the soft start deceleration time. Range: 0 to 10000
Time Unit: ms Default: 0
127 Get/Set Speed Reference UIINT Sets the speed reference filter time Range: O to 65535
Time Constant constant. Default: 40
Unit: 0.01 ms
128 Get/Set Speed Feed For- UIINT Sets the speed feed forward filter time Range: 0 to 65535
ward Time Con- constant, Defauit: 0
stant Unit: 0.01 ms
140 Get/Set Torque Reference UIINT Sets the torque reference input gain. Range: 150 to
Input Gain Unit: 0.01 V/rated speed 3000
Default: 600
141 Get/Set Torque Reference UIINT Sets the torque reference filter time Range: 0 to 65535
Time Constant constant. Default: 100
Unit: 0.01 ms
142 Get/Set Forward Torque UIINT Sets the forward torque limit. Range: 0 10 8060
Limit Unit: % Default: 800
143 Get/Set Reverse Torque UIINT Sets the reverse torque lmit. Range: 010 800
Limit Unit: % Default: 800
144 Get/Set Forward External UIINT Sets the forward external torque limit. Range: 0 to 800
Terque Limit Unit: % Default: 100
145 Get/Set Reverse External UIINT Sets the reverse external torque limit, Range: 0 to 800
Torque Limit Unit: % Default: 100
146 Get/Set Emergency Stop UIINT Sets the emergency stop torque. Range: 0 to 800
Torque Unit: % Default: 800
147 Get/Set Speed Limit UIINT Sets the speed limit during torque control. [ Range: O to 10000

Unit: min~!

Default: 10000
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No. Access Name Data Type Description Value
148 Get/Set Torque Function UIINT Sets the torque function switches, Default: 0000
' Switches :
49 Get/Set Notch Filter UINT Sets the notch filter frequency. Range: 50 to 2000
Frequency Unit: Hz Default: 2000
161 Get/Set Zero Clamp Level UIINT Sets the zero claﬁ;p level. Range: 0 to 10000
Unit: min~! i Default: 10
162 Get/Set . {Rotation Detectioﬁ UIINT | | Sets the rotation detection level. Range: O to 10000
[ Level : Unit: min~! Default: 20
163 Get/Set Speed Coincidence t}iINT Sets the speed coincidence signal output | Range: 0 to 100
Signal width width. -1 Default: 10
: - Unit: min~!
165 Get/Set Overflow Level UJINT Sets the overflow;level. Range: 1 10 32767
Unit: 0.256 mm | Default: 1024
166 Get/Set Brake Reference UIINT Sets the brake refetence servo off delay | Range: 0 to 50
Servo Off Delay : time. ' Default: 0
Time Unit: 10 ms !
167 Get/Set Brake Reference UIINT Sets the brake reference output speed level. | Range: 0 to 10000
Output Speed Unit: min~! Default: 100
Level
168 Get/Set Wait time For " UIINT Sets the waiting time for brake reference | Range: 10 to 100
Brake - outpul during motor operation. Default: 50
Unit: 10 ms
169 Get/Set Hold Time UIINT Sets the momentary hold time. Range: 20 to 1000
Unit: ms Default: 20
170 Get/Set Input Signal 1 UIINT Sets the input signal selection 1. Default: 2100
171 GevSet  {Input Signal 2 UINT  |Sets the input signal selection 2. Default: 6543
172 Get/Set Input Signal 3 - UINT Sets the input signal selection 3. Default: 8888
173 Get/Set Input Signal 4 UIINT Sets the input signal selection 4. Default: 8888
174 Get/Set Output Signai i UIINT Sets the output sig;lal selectién 1. Default; 3211
175 Get/Set Output Signal 2 UIINT Sets the output sig}lal selection 2. Default: 0000
176 Get/Set Output Signal 3 UIINT Sets the output signal selection 3. Default: 0000
177 Get/Set Fixed Parameter UIINT - ! Default: 8888
178 Get/Set Output signal Re- UIINT Sets output signa! reversal settings. Defauit: 0000
versal Setting .
190 Get/Set Regenerative Reg- UIINT Sets the regenerative register capacity. Default: 0
ister Capacity Unit: 10 W '
191 Get/Set Fixed Parameter UIINT - Default: &
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Services
Service Code Name Description
O0x0E Get_Atiribute_Single | Returns the specified attribute.
0x10 Set_Attribute_Single Sets the specified attribute.
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Alarm and Warning Codes

This appendix lists the alarm and warning codes within DeviceNet,

ClrtAlamCodes...........cciviieiinn.. C-2



Alarm and Warning Codes

C.1 Alarm Codes

Alarm Codes that can be reported using DeviceNet Re;ponsc Assembly 0x1E are as follows. The
table describes indicator behavior and ALM signal ou:tput. These alarm codes are also displayed
on SGDH Panel Operator.

MS indicator is the module status; NS indicator is the network status. The required indicator re-
sponse is the following. '

MS indicator flashes red on a recoverable error and it is solid red on a non-recoverable error.
NS indicator follows the ODVA specification for indicator response.

Tabie C.1. Alarm Codes

Code MS NS . Alarm Description SGDH ! Description
0x01 Flashes Red. {--- Power Element Error A03 Main Circuit Encoder Error
' AT74 Overload of Surge Current Limit Resistor
0x02 Flashes Red. |--- Amplifier Overheat ATA Heat Sink Overheated
0x03 Flashes Red. |--- External Overheat |- -
0x05 Flashes Red. |- Over Voltage A40 chrvoltage
A4l I;fndervoltage
0x07 Flashes Red. |--- Control Power Error A97 (?ontrol Power OFF
0x08 Lit Red. - Sénsor Error {1 A81 Absolute Encoder backup Error
AB2 Encoder Checksum Error
A83 Absolute Encoder Battery Error
A84 Absolute Encoder Data Error 4
ABS Absolute Encoder Overspeed
AB6 E;acoder Overheated
ACS Absolute Encoder Clear Error
AC9 Encoder Communication Error
ACA  |Encoder Parameter Error
ACB Encoder Echoback Error
ACC Multi-turn limit mismatch
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AE————
Code MS NS Alarm Description SGDH Description
0x0a Flashes Red. |--- Over Load ATl Overload: High Load
AT2 Overload: Low Load
AT73 Dynamic Brake Overload
A91 Overload (warning)
0x0b Flashes Red. |--- Over Speed A5 Overspeed
0x0c Flashes Red. |--- Speed Control Error o ---
0x0d Flashes Red. |--- Deviation Excess ADO Position Error Pulse Overflow
0x10 Flashes Red. |- Main Power Error ADB Main Power OFF
AF1 Power Line Open Phase
0x12 Flashes Red. | --- Regeneration Error A30 Regeneration Error
A32 Regenerative Overload
AD2 Regenerative Overload (waming)
0x13 Lit Red. - Servo Processor Error ABF System Alarm
ACl Servo Overrun Detected
AEA SGDH System Error
AED Option System Error
Ox14 Lit Red. - EEPROM Ermor AD2 Parameter Breakdown
AEE Parameter breakdown
0x15 Lit Red. - Memory Error - ---
Ox18 Flashes Red. {-- Over Current AlO Over Current or Heat Sink Overheated
0x20 --- Lit Red. Duplicate MAC ID AEb DeviceNet Duplicate MAC ID Error
0x21 - Lit Red. BUS-OFF Error AE% DeviceNet BUS-OFF Error
0x22 Lit Red. - Dual Port RAM Error AEC0 No NS310 Unit
AEl NS310 Unit Timeout
AE2 Waichdog Counter Error of NS310 Unit
AE7 No NS310 Unit Detected
AEB SERVOPACK Initial Access Error
AEC Watchdog Counter Error of NS310 Unit
0x23 Lit Red. - Wrap Around Error -




Alarm and Warning Codes

-
|
Code MS NS Alarm Description | SGDH ) Description
0x24 Flashes Red. |--- Homing Enér - ;—--
0xFO Flashes-Red. |--- Parameter Setting Error . ] AO4 Parameter Setting Error
A%4 Parameter Setting Error
0xF1 Flashes Red. |- Command Error A93 Command Error
0xF2 Flashes Red. |--- Combination Error A0S Combination Error
0xF3 Flashes Red. |-—- External Input Error ABI1 Reference Speed Input Read Error
) AB2 iieference Torque Input Read Error
0xF4 Flashes Red. |-- Switch Setting Error AE8 DeviceNet Rotary Switch Error
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-1 SERIES SGDH e
DeviceNet INTERFACE UNIT

USER'S MANUAL

TOKYO OFFICE
New Pier Takeshyba South Towar, 1-16-1, Kaigan, Minatoku, Tokyo 105-6891 Japan
Phone 81-3-5402-4511 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
2121 Noman Drive South, Waukegan, 1L 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847.887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Casollton, OH 45449, U.S.A,
Phone 1-937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundes Filho, 620 Bairo Saude-Sao Paulo-SP, Brazil  CEP: 04304-000
Phone 55-11-5071-2552 Fax 56-11-5581-8795

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Gemany
Phone 49-6186-569-300 Fax 49-6196-888-301

Motoman Robotics Europe AB
Box 504 538525 Torsas, Swaden
Phone 46-486-48300 Fax 46-486-41410

Motoman Robotec GmbH
Kammarfeldstrage 1, 85391 Allershausen, Gemany
Phone 49-8166-900 Fax 49-8166-9038

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchamdion Woods Cumb Id, G68 9LF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION

Kfpa Bldg #1201, 35-4 Youido-dong, Yeongdungpo-Ku. Seoul 150-010, Korea
Phone 82-2-7684-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-282-3003 Fax 65-289-3003

YASKAWA ELECTRIC {SHANGHAI) CO., LTD.
4F No.18 Aona Road, Waigaogiac Free Trade Zone, Pudong New Area, Shanghai 200131, China
Phona 86-21-5886-3470 Fax 86-21-5666-3869

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 145 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax B8&-2-2567-4677

YASKAWA ELECTRIC (HK) COMPANY LIMITED

Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong

Phona 852-2803-2385 Fax 852-2547-5773

BEWING OFFICE

Room No. 301 Office Building of Baijing Intemational Club, 21
Jianguomenwai Avenue, Beijing 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

TAIPEI OFFICE

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Aoad, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

SHANGHAI YASKAWA-TONGJIM & E CO., LTD.

27 Hui He Road Shanghai China 200437
Phone B8-21-6531-4242 Fax B6-21-6553-6060

BELING YASKAWA BEIKE AUTOMATION ENGINEERING CO.,, LTD.
30 Xue Yuan Road, Haidian, Baijing P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax B&-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO,, LTD.

7, Yongchang-North Street, Baijing Economic Technological Investment & Development Area,
Baijpng 100676, P.R. Chuna

Phone B6-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA
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