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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 manual 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 retrieval system, or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without 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.
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Visual Aids

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

4EXAMPLE)p Indicates application examples. . !
Oﬁ'ﬁ, Indicates supplemental information.

IMPORTANT Indicates important infonnation that should be mem9rized. -

B

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

3
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Overview

Overview

H About this Manual

This manual provides the following information for the Z-II Series SGMJH/SGDH Servodrives
with a JUSP-NS310 DeviceNet Interface Unit (hereinafter called NS310 Unit) mounted. The NS310

Unit is an Option Unit.

® Procedures for installing and wiring the N§310 Unit

¢ Specifications and methods for SERVOPACK DeviceNet communications

® Procedures for setting parameters

Troubleshooting procedures

B Related Manuals

Information on the NSxxx Setup Tool

Refer to the following manuals as required.

Read this manual carefully to ensure the proper use of Z-I1 Series 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-H Series SGM[JH/SGDH
User’s Manual

Servo Selection and Data Sheets

SIE-5800-32.1

Describes the procedure used to select
Z-1II Series Servodrives and capacities.

Z-II Series SGMOH/SGDH
User’s Manual
Design and Maintenance

SIE-S800-32.2

Provides detailed information on SGDH
SERVOPACKs.

MP320 Machine Controller
User’s Manual
Design and Maintenance

SIE-5887-2.1

Explains in detail the functions, specifica-
tions, and application methods of the MP920
as a host controller.
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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-II Series Servodrives.

W Description of Technical Terms ' ‘
In this manual, the following terms are defined as follows:
e 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:

e /5-ON
¢ /P-CON
B 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.

#l Checking Products upon Delivery

A CAUTION

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

Not doing so may cause fire or malfunction,

H installation

A CAUTION

® Never use the products in an environment subject to water, corrosive gases, inflammable gases,
or combustibles.

Doing s0 may result in electric shock or fire.

8l Wiring

AN WARNING

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

Impreper 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.

® 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 aveid any unexpected accidents.

Not doing so may result in m_]ury.

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

Starting operation withoul matchmg the proper settings may cause the machine to run out of control or mal-
function.

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

Not doing so 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 SERVOPACKSs.

Doing so may resull 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 atternpt to change wiring while the power is ON. .
Doing so may result in electric shock or injury.
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Safety Precautions

B 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 resultin g from unauthorized modifi-
cation.
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Checking Products and Part Names

This chapter describes the procedure for checking Z-1I Series products and
the NS310 Unit upon delivery. It also describes the names of product parts.

1.1 Checking Products on Delivery .......... 1-2
. 1.2 Product PartNames ................... 1-4
p 1.3 Mountingthe NS310 Unit ............... 1-5
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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.

™

ot

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 model
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 installed on | Check the model number given on the SERVOPACK
the SERVOPACK used? nameplate. The model number must contain “SGDH"
and “E” as shown below to support the NS310 Unit.

SGDH-OJOOE-O

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

—— Option Unit model number
Option Unit name

(SERVOPACK

> DeviceNet  /F UNIT . ]
- MODEL JUSP-NS310 VER. 000000+«
— >SN V81003-69

YASKAWA ELECTRIC
MADE IN JAPAN

AT

— Serial number Version

Figure 1.2 Nameplate

Figure 1.1 External Appearance
of the NS310 Unit



1.1 Checking Products on Delivery

i
l

B Model Number

NS310 Unit

JUSP —NS310

SERVOPACK peripheral device ——l
Type of device: Design Revision Order

NS31: DeviceNet Interface Unit

13



Checking Products and Part Names

o

1.2 Product Part Names

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

=
=

4

NS31p

(=]
E& =

£

NWAY

ﬂ|

———  Ground wire: ,
Conect to the terminal marked “G” on the SGDH

SERVOPACK. :

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

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

Connector for RS-232C communications (CN11):

Used to communicate with the NSxxx Setup Tool.

LED {MS): Module Status LED indicator

'

\ LED (NS): Network Status I;ED indicator

¥

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

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 to 10AE (Spring or flat washer) tomer
SGDH-15 to S0AE M4 x 10 round-head screws | Prepared by cus-
SGDH-05 to 30DE (Spring or flat washer) tomer
SGDH-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 S0AE-R {Spring or flat washer) tomer {see note)
SGDH-05 10 30DE-R
Duct Vent SGDH-60/75AE-P M4 x 8 round-head screws Use front panel
(Spring or flat washer) fixer screws

Note: Be sure to use spring washers or flat washers. Failure to 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 NS3 10 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 SERYOPACK
SGDH-

B/8|818:8

/CN10

4
2

Connector cover




Checking Products and Part Names

2. Mount the N$310 Unit on the SERVOPACK.

SERVOPACK Connector

Q00O0C

seehk

L—p—
ofIC e

Ly

g

|
Lyl

< C

[l ==
[oJe]e

0

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

W vaskawa SERVOPACK

SGDH-

|EEEEE
OO0
.mlu rown .

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 NS310 Unit has been mounted correctly, the SERVOPACK will appear as shown

in the following diagram.

X o b : _m__. .. .“_u._h."om.-,,\-

i
&,
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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

E-|| Series SGDH SERVOPACK
with NS310 Unit mounted

2.2 Installation Site

Take the following prccautioris at the installation site.

Situation instaliation Precaution

Installation 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 isolator 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 [0 excessive dust or iran 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 holcs..The number of holes depends on the SER-
VOPACK capacity.

t 3 v
SO T“””“ F

DI ]y
]
I

<

Wall

BN

o e— |

A

/o

)

Bk
1l ik
- - . o0
g P 7

¥

2-3



Installation

2.4 Installation

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

I/_%lng fan Cooling fa
' /\ VR /n\ 50 mm (1.97 in) min.

O -l

O -]

30 mm (4.18 in) min. 10 mm (0.39 in) min. : ,Tso mm (1.97 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 each SERVOPACK for cooling
by cooling fans or natural convection, k

Side-by-side Installation

When installing SERVOPACKSs 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 SERVOPACKSs to avoid excessi ve temperature rise and to maintain even tem-
perature inside the control panel. '

!
Environmental Conditions in the Control Panel

Ambient Temperature: 0to 55°C

.

® Humidity: 80% 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-1T Series products
to peripheral devices when an NS310 Unit is mounted and gives typical ex-
amples of IO signal connections.

3.1 Connecting to Peripheral Devices ........ 3-2

3.1.1 Single-phase (100 V or 200 V)
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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-
er line by shuttng
the circuit OFF
whnen overcutant
is detected.

S
(Noise Filter \

Used to eliminate external noise
from the power lina.

HI Series

Tumns the servo
ON and OFF,
Install a surge
supprassor on the
magnetic contac-
tor.

~

\

Power Supply for Brake

Used tor a sarvomotor with a
brake.

2
S

\ J/

Power supply

Single-phase 200 VAC

RST

Molded-case
circuit breaker

Noise fiter

'Mamelic
Jcomactor

Magnaetic
contactor

Power
supply
ground

Regenerative Resistor

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

13

Host
Controller

Can be connected to DaviceNst Master.\

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

(DIgItal Operator (See note.)

Personal Computer {See note.)h

\ Cable model: JZSP-CMS01 1o 03 )

~

JUSP-OPO2A-2

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

Regenerative
resistor

(option)

Encoder
Cable

Encoder
Connector

Note Used for maintenance. Be sure to coordinate
operation from these devices with controls ex-

erted by the host controiler.



Connectors

N
3.1.2 Three-phase 200 V Main Circ

uit Specifications

N

3.1.2 Three-phase 200 V Main Circuit Specifications

f Molded-case Circuit N
Breaker (MCCB)

Protects the pow-
er line by shutting
the circuit OFF
when overcurrent
is detectad.

. /

( Noise Filter N

Used 1o eliminate external noise
from the power line.

(Magnetic Contactor \

HI Series

Turns the servo
ON and OFF.
Install a surge
suppressor on the
magnetic contac-
tor.

\~ _/

Power Supply for Brake
Used for a servomotor with a

Y
5

N
A\

\_

Power supply
Three-phase 200 VAC

ARST

Molded-case
circuit breaker

Noise filter D

q
Rl
)
UV
1 |y
U
U Y
1 T g

L2 S

IMa netic y
b g Magnetic
conactor

| 1 Brake

“

( Host
. Controller

Can be connected to DeviceMet Master. \

MEMOCCN GL120/130, MP920
{Manufactured by Yaskawa}

=i

\ay

TR

1 Pr—

)

Digital Operator (See note.)\
JUSP-OP02A-2

Allows the user to set
parametars or opera-
tion referances and fo
display operation or
alarm status.
Communication is also
possible with a person-
al compuer.

B

Personal Computer (Ses note.)

Cabile modetl: JZSP-CMS01 to 03

\.

- Encoder
Cable

Encoder
Connector

Regenerative Resistor

I the capacity of the internal regenarativa resistor is insufficient, remove
the wire between tenminals B2 and 83 and connect an axiemal regenera-

tive resistor to terminals Bt and B2.

For SERVOPACKS with a capacity of 6.0 kW or higher, connect an
axternal regenerative resistor batween terminals B1

and B2. (There is no terminal B3 on these ¢
SERVOPACKSs.)

34

Regenerative
resistor -

Note Used for mainienance. 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 .
20010 230V T
(50/60Hz)

1
[

AC sarvomotor

i
L]
t
;
; \
: S
L}
1]
L)
1]
—
T -Flolay G.rlr: n:m :‘u'a'r ]
LI ¥ o= PG
Yollage
- LT )@,
o
1
L T ——p zov For b;;w
Hiv connection
2 ,* T | oome—> " | ASIC
' verter |1 o (PWM control)
L]
| [t 12V
] )
_-_-_-_._-_,' ------------ * W
P ARIEAG
o | | AEEEA CPU
nis = | Bl o {position and speed
1 .
Surge v [ Monuor diepley | calculations)
suppressor [ — ‘_m_‘ Sequence 'O
- i 1]
L"(iTﬂ- QOpen during H

servo alarm |_ CHE _'E £r10 T
- — - — -f o —t

Analog montor  Digital Operator/
output for su- personal computer

pervision
T T T ey =
F

i Bus interface I
]
Master node R DeviceNet :
communica- !
24-V communications H tions interface ’
powar supply ' CPU J
i {position commands, !

: DCtoDC command interpretation,
| *| converter [~ & Tjarithmatic processing, I
; etc.) |
I o] ]
i Baud e I
]
e



Connectors

3.3.1 Connaction Example of I/0 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 : s ALO2 b voltage: 30 VDG
L 38|
.e f ALO3 | current: 20 mA DC
v

Maximum operating
tksa

+24 VIN |47 3.3kQ ;

+ 1
28V 40 E :4 ! 1
- Tt
. ST
41 E =9
Not used o o T e 25
TR TR rmenoumong s
42 - I
orarbed whem OFR) | = el TL 204 60in- been completed)
rohibited when ’D—q"a'u i
5 il
Reverse run prohibited $—a-o N-OT jas T _ o7
(Prohibiteg when OFF) ,"_:"‘. }"_;' ; f/BK+ Brake output *3
Not used .. 144 L E E_ 1 28 Bk {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 jm——— ;
_ EMSTOPl4g ! %:4! <4 . ALM+  senvo alarm output
Emergency stop signal L g o = h T L k ALM— (OFF for an alarm)

Photocoupler output

Maximum operating
_=|__| Connector shell voltage: 30 VDC
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 /0O Signals Connector (CN1)

B CN1 Terminal Layout

The following diagram shows the layout of CN1 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 |/S-RDY+ gz:;gt‘eady
5| - - 30 |/S-RDY- (S)str;:t“’ady
6 |SG GND 31 |ALM+ iﬁ:";’tala’m .
7 _ _ p 33 | ALM- ervo alarm
8 _ _ 33 B — output
9 - - 34 - -
10 {8G GND 35 - -
5 1 - - Alarm code 36 - =
i - - 37 | ALO1
output
13 N N 18 | ALO2 Alarm code
14 39 | AL03 {open-collec- output
s _ ~ tor output) 40 _ =
16 - - 4 - - Forward drive
17 - - Reverse run. |42 |P-OT Prohiblted
18] - - 43 [N-OT | prohibited nput
19 B _ input : 44 _ _
20| - - 45 {zERO  |Hlome posi-
tion signal Emergency
21 |BAT (+) |(Battery (+) 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 YO Signal Names and Functions

3.3.3 I/O Signal Names and Functions

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

B input Signals
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-
Py
Allowable voltage fluctuation range: 11 to 25 V'
BAT (+) 21 Connecting pin for the absolute encoder backup battery.
BAT (-} 22 Connect to either CN8 or CN1.
H Output Signals '
Signal Name Pin No. Func}ion
Common | ALM+ 31 Servo alarm: Turns OFF when an error is detected.
ALM- 32 F
BK+ 27 Brake interlock: Output that controls the brake. The brake is released when this signal is ON.
/BK-~ 28
/S-RDY + 20 Servo ready: Tums ON if there is no servo alarm 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(hH '
FG Shell  {Connected to frame ground if the shield wire of the /O signal cable is connected to the con-
nector shell. :
Position |/COIN+ 25 Pasitioning completed (output in Position Control Made): Turns ON when the number of
ICOIN- 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 grounds.

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, /WARN, or /NEAR signals.




3.3 /O 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 wilt result.

SERVOPACK SERVOPACK

24 VDC
53 mA min. 2avIN 33 KQ

J'-[ — /DEC, atc. -

24 VDC
50 mA min.

—

W

/DEC, etc.

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 Output 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
Photocaupler —_— 5to 24 VDC
L Relay
SERVOPACK 13 (g SERVOPACK 3o0—o
end 3 end l o
ov
av
— 510 12VDC

SERVOPACK
end

Note The maximum allowable voltage and current capaci-
ties for open-collector output circuits are as follows:
Yoltage: 30 VDC max.

‘Cumrent: 20 mA DC max.




Connectors

3.3.4 Interface Circuits

® Connecting to a Photocoupler Output 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.

' 5024VDC  pelay : 51012 VDC
SERVOPACK o—0 .SERVOPACK '
end end e
E4I| R
. : Q? ov

ov

Note The maximurn allowable voltage and current capacities for photocoupler cutput
circuits are as follows: ’ |

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

i



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
NS310 Unit (CN6) using DeviceNet communications cables.

T-Branch Adapter )
{with terminator) T Terminator

T
— - ﬂ

<
<

| Node | [ Node | [ Node | Tf]_
Node

= Trunk iine
[] " —— : Drop line
T : T-Branch Adapter

I 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 siave that connects to an NS310 Unit or similar Unit, or the Master that man-
ages the I/0 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 on 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.

a

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:

N8310
Unit

Branching to Three Drop Lines
Trunk line Trunk line

T-Branch
Adapter

i ' lDrop lines :

NS310 NS310 | | NS310
Unit Unit Unit

Direct Node Connection

Trunk line Trunk line
—_—
NS310
Unit

Multi-drop method

| Branching from Drop Lines

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

H
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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

T-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.

B 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 (CNE) I
B Connector Pin Arrangement
The connector pin arrangement is as shown bc]ow.]%
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 DaviceNet 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
-
foranch Maptsr T Terminator

{1 —\r —\/ ]
Node Node

l Nodeg ]

>E}* 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 Slight 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 RN __
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 + bt = 100
250 Lryick + 2.5 x Lty = 250
125 Lrhick + 5.0 x Lryny = 500

Note Lryick: Thick cable length Lyyn: Thin cable length

B Drop Line Length

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

out into other drop lines.

W Total Drop Line Length

The total drop line length is a total of all drop line iengths.

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. i

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 Terminator

a

L

| Node]

—I(—-)

[ Node | | Node]

gl = —D - ‘J,h = I Trunkline
T

« Drop line

I Nodel I Node T @ T-Branch Adapter

The above example must satisfy the following conditions.

® a=6m

® b=

e S

6m

6m

®d=6m

® d+f = 6m

® d+e+g = 6m

® d+eth = 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 ling 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. -

F



Connectors

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

e 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.
- - +

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

NS310 NS310 Communications NS310 NS310
Unit . Lhnit power supply ‘ Un!t Unit

4

Nodes on One Side of the Power Supply

Power Supply Tap or
T-Branch Adapter : :
- ‘W e W e Y -
Communications NS310 NS310 , 1 NS310 NS310
power supply Unit Unit Unit Unit

Note The “Nodes on Both Sides of the Power Supply” method is recommendedif 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 1o a resistance of 100 Q or less.

M Power Supply with Single-point Ground

T-Branch Adapter or Power Supply Tap

V+

CANH o
shield » COMmunication

CANL cable
Ve

[\

FG Ve V-

Communications
power supply

_‘:_ Ground to a resistance of 100 Q or less.

B Power Supply without Ground

Power Supply Tap
V4
g:” M| Communications
iele cable
CANL
V-
FG Ve V=

Communication
power supply

— Ground to a resistance of 100 £2 or lass.

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.







This chapter explains the outline and details of NS310 parameters.
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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 QOutline

4.1.3 Editing Parameters

IMPORTANT

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 fo 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_Autribute_Single) from the Master
Device.

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

If parameters are changed via DeviceNet, they will be automatically written to the flash ROM after the Start
Trajectory Command is exccuted. 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
written 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.

43




Parameter Settings :
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 titmes.

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 Explicit Message from a Master Device, however, will
be stored in the Flash ROM at the following times.

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

+
3

+
1
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4.2 Paramaters 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 automaticaily.

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

45



Parameter Settings

4.2.2 Homing Parameters

. i
Table 4.6 Homing Parameters (Object 0x64)

Obhject | Attribute No. Name Range Units | Effective | Default Type
Timing Value
0x64 11 Pn80! Homing Function - - lrmmediate 1 B
Selection
13 Pn803 Home Fast Speed for | 1 to 240,000 1000 step/ | Immediate | 600 B
Homing min
14 Pn804 Home Slow Speed for |1 10 240,000 1000 step/ | Immediate | 300 B
Homing e min . [ -
15 PnB05 Final Travel Distance |0 to 99,999,999 |step Immediate | 0 B
for Homing
17 Pn809 Home Position Offset  |-99,999,999 10 | step Imrmediate |0 B
99,999,959 :

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.

1




4.2 Parameters Tables

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 -99,960,999 to | step Immediate | 99999599 |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

4-3




4.2 Parameters Tables

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 PnB822 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 0,1,23 - 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 lmmcdialc‘ 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
Ox64 72 Png42 Time Constant of 4 to 4,000 mé Immediate |25 C
Moving Average :
73 Pn843 Maximum Feed Speed |1 to 240,000 1000 . |Immediate | 24,000 B
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 E.ffectivé Default Type
: ; Timing Value
0x25 30 Kp 1 to 2,000 llsi Immediate | 40 B
38 Position Deadband 010255 step Immediate | 5 A
45 --- Max. Dynamic 256 10 8388352 |step Immediate | 262,144 B

Following Error

Table 4.12 Positioning Parameters (Object 0x64)

Object | Attribute No. Name Range Units | Effective Default Type
‘ Timing Value
Ox64 90 Pn850 Positioning Deadband | 0 to 255 step Immediate |5 A
91 Pn8Sl  |Positioning Timeout |0t 100,000  |ms " Immediate |0 A

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.



4.3 Parameter Details

4.3 Parameter Details

4.3.1 Unit Parameters

The unit for performing positioning using an NS310 Unit is determined by the following two

parameters.

Table 4.3 Unit Parameter (Object Ox65)

Object | Attribute No. Name Range Units | Effective | Defauit Type
Timing Value
0x64 30 Pn810  |Electronic gear 1 to -e- Power-up |1 B
(numerator) 0xFFFFFFFF
31 Pn8ll Electronic gear 1to - Power-up |1 B
{denominator) 0xFFFFFFFF
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 not using the electronic gear, set Pn810 and Pn811 to I (initial value). This will set the refer-

ence unit to | pulse, so you must calculate the scale position units using the host controller.

SGDH

1

1

NS310

=+ k=

PG

/

Encoder =
2048 pulse/revolution x 4

1 pulse

m
Motor —1 7 revolutions

5 revolutions | |

1 pulse

L gy

P
R i et

Pitch of ball screw
P = 6 mm/revolution

IMPORTANT

Referenceunitisthe smallestincrement of a positioncommand. In this manual, the reference unitis called astep.
If you are not using the electronic gear, the setting will be as follows:

* | (pulse) = | (step)
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4.3.1 Unit Parametars

B Electronic Gear Settings When Usihg a Ball Screw’

If using a ball screw, first check the following specifications,

® Number of Encoder pulses :
® Gear ratio

® Ball screw piich

b

System Example

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

'SGDH . NS310 :

1 A—N B '

1 \,—) A .
0.001 mm 0.001 fmm

" .
PG Motor -{ 7 revolutions .

t
/ — ;

Encoder = 5 revolutions I |

2,048 pulsefrevolution x 4

- e rheaeavivivivivg
Pitch of ball screw
P = 6 mm/revolution
] _ Travel distance of load per revolution (mm) _ ¢ mm _
¢ REV= Reference unit (mm) ~ 0.001 mm 6000

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

® B = (Encoder pulses} X (Encoder multiplier) x {Gear ratio (motor rev.)} = 2048 x 4 x 7 =
57344 ' :

® B/A =57344/30000 = 1.911
Perform three checks (important limitations of gear Iya]ves) below.
® A = 2147483647 -

e B

1A

2,147.483,647

i

® 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 referenée 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.



4.3 Parameter Details

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

® (ear 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

® 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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4.3.2 Homing Paramsters I

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

this range.
2. Inthis manual, when the reference unit is sct to 0.001°, the following formulaé are applied.
* Position: 0.001 (°) = [ (step) '
« Speed: 1 (°/s) = 1 (1,000 steps/s)

4.3.2 Homing Parameters

Bl Homing Types

The following three types of homing are supported.

Type 00
This homing type retumns to the home position usihg 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.

3. When the home position signal changes again, the axis continues to travel in the same di-
rection as before 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

. / Home slow speed
Speed 1/ >
Home position ——

Y [ / P Time
limit switch

Phase C _I—F—L

Machine coordinate
.¢_ system home position
——— ,

_ Home position area
Figure 41 Type 00 Homing

Type 0x01

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

of the operatior is as follows:

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

4EXAMPLEp Final Travel Distance for Homing =0
Home fast speed
Speed V / Homa stow speed
» Time
Home position
limit switch I_
Machine coordinate
——— system home position

Home position area

Figure 4.2 Type 01 Homing

4EXAMPLEp Final Trave! Distance for Homing >0

Home fast speed

Soeed / Home slow speed
pee » i Homing final

travel distance

Time

i

Home position !
limit switch I _é_ Machine coordinate
e 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.
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4.3.2 Homing Parameters

4EXAMPLEp - Final Travel Distance for Homing = 0

Home fast speed

Speed b / !
- » Time

Machine coordinate
system home position

Home position arsa
" Figure 4.4 Type 03 Homing

Phase C

4EXAMPLEp Final Travel Distance for Homing > 0
- Home fast speed :
Speed . Home slow speed

Homing final
; travel distance

Time

Phase C B . Machine coordinate
e system home position

Home position area

Figure 4.5 Type 03 Homing with Final Travel Distance

The details of parameters relating to homirig are given below.

B 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: Ox64 Attribute: 11; Pn801: bit 0) will also
be changed automatically.

Setting Description
¢ Negative Direction
1 Positive Direction




4.3 Parameter Details

Home Fast Speed (Object: 0x25, Attribute: 254)
Use the Home Fast Speed to sct 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 automatically.

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 conversien 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 Default

00 Homing Direction Setting* 0: Positive Direction 0
1: Negative Direction

Olto 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 Parameters

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 Final 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.

B Parameter Details (Object 0x25)

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

Table 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; Pn402)
will also be changed automatically.

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

Use the Negatlvc Torque Limit o 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; Pn403)
will also be changed automaticatly.
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Hardware Limit Action (Object: 0x25, Attribute: 49)

Use the Hardware Limit Action to set the operation of the NS310 Unit when a hardware limit
is reached. The operations 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
1 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, Auribute; 38;
Pn818) will also be changed automatically.

Table 4.17 Software Limit Enable

Setting Description
0 Disable
1 Enabie

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; Pn816)
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 refercnce 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 to 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.
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4.3.3 Machine System and Peripheral Device Parameters t

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
0o . Disable :
1  |Enable’ ‘

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

Usée the Hardware Limit Input Logic to set the inpuf logic of the external signal for the hardware
limit function. '

Table 4.19 Hard\;vare LiAmit‘lnput Logic

Setting Description
o " lActive 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 4.20 Emergency Stop Action

Setting Description -
0 Hard Stop and Servo OFF
1to 255 . Reserved

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

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

Table 4.21 Emergency Stop Enable

Bit ¢ 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.
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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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4.3.3 Machine System and Peripheral Device Parametears

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 (Objeci: 0x64, Attribute: 38; Pn818)

Use the Machine Function Selection to set whcthcr to use the software limit functions and the

Backlash Compensation functions. ‘

If this parameter is changed, Software Limit Enable {Object: 0x25, Attribuie: 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.

l: Backlash Compensation Function Selection is
enable.

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

Use the Hardware Limit Action to set the operation of the NS310 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 T Description
0 Servo OFF ;
1 Hard Stop
2 Smooth Stop

3 to 255 Reserved
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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.

Tabie 4.27 Emergency Input Function Selection

Bit Description

0 0: Emergency stop function is disable.

1: Emergency stop function is enable.

1 0: Emergency stop Input is Active Low.

1. Emergency stop Input is Active High,

Emergency Stop Action (Object: 0x64, 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
110255 Reserved
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4.3.4 Speed, Acceleration, and Deceleration Parameters

4.3.4 Speed, Acceleration, and Deceleration Parameters

H Acceleration and Deceleration Patfefns

The following eight acceleration and deceleration patterns are possible by combining accel-

eration/deceleration types and filters,

Table 4,29 Acceleration/Deceleration

- Acceleration/Deceleration Type (Pn826 or Pn836)
- 0: None 1: Single-step 2 bouble-step 3: Asymmetric
R Linear Linear .
Filter 0: 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 Accel/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*! Accel/Decel
Constant Accel/Decel Constant Accel/Decel *!
time*2
* 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 acceleration and deceleration.

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

Table 4.30 Related Parameters

Object Attribute P10 Name
0x64 56 Pn826 Acceleration/Deceleration Type (= 1)
58 Pn829 | Filier Selection (= 0)
51 Pn821  |Feed Speed
52 Png822 Acceleration/Deceleration Time Constant
73 Png43 Maximum Feed Speed
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4.3 Parameter Details

Speed

Aftribute 73

Attribute 51

Aftribute 52 .|

» Time

>

L Attribute 52

Figure 4.6 Single-step Linear Acceleration/Deceleration

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

Tabje 4.31 Related Parameters

Object Attribute Pn20O Name
0x64 56 Pn826 Acceleration/Deceleration Type (= 2)
58 Pn829 Filter Selection (=)
51 Pn821 Feed Speed
52 Pn822 Acceleration/Deceleration Time Constant
54 Pn824 Switch speed for second Accel/Decel
55 Pn825 Second Accel/Decel Time Constant
73 Pn843 Maximum Feed Speed
A Attribute 58 Atribute &5
Speed
P
"4
- A 2
o

p st 3

3 & ‘=

2 5 =

2 1

b Time
>
Atiribute 5 ftribute 52

Figure 4.7 Double-step Linear Acceleration/Deceleration
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Asymmetric Linear Acceleration/Deceleration with Constant
“Acceleration/Deceleration

- Table 4.32 Related Parameters

[

Object Attribute P00 : Name
0x64 .56 Pn826 Profile Type (= 3)
38 Pn829 Filter (=)
] 51 Pn821  |Feed Speed
52 Png22 Acceleration/Deceleration Time Constant
. 53 Pn823 Deceleration Tiine Constant for Asymmetric
73 Pn843 Maximum Feed Speed
Speed
/ I 3
[l
> = 3 ‘?-9
2| 2
g| Z
£y Time
Attribute 52

F 3B

Attribute 53

Figure 4.8 Asymmetric Linear Acceleration/Deceleration

Exponential Acceleration/Deceleration with Constant
Acceleration/Deceleration

Table 4.33 Related Parameters

Object Attribute PnJ0] 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

Speed

Aﬂribute 51

N

Attribute 70

» Time

Attribute 70
+ ‘.———-

Figure 4.9 Exponential Acceleration/Deceleration

Exponential Acceleration/Deceleration with Bias with Constant

Acceleration/Deceleration Time

Table 4.34 Related Parameters

Object Attribute Pn10 Name
- 0x64 56 Pn826 Profile Type (= 0}
58 Png29 Filter (= 2}
51 Png821 Feed Speed
70 Pn840 Exponential Time Constant
71 Png4l Bias Speed
A
Speed /’ > y
o
2
=3
3 =
=
b <
g L3
=]
£
< 4
. » Time
Attribute 70 Afttribute 70

Figure 4,10 Exponential Acceleration/Deceleration with Bias
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Single-step Linear Acceleration/Deceleration with Constant

Acceleration/Deceleration Time

Table 4.35 Related Parameters

" Object. Attribute PnOON Name
Ox64 56 Pn826 Profile Type (= 0)
58 Pn829 Filter (= 3)
51 Pn821 Feed Speed
T2 Png42 Moving Average Time Constant
4 I
Speed > r §
o
£
2
4 g
Ly Time
Attribute 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 PnOCIO Name
Ox64 56 Pn826 Profile Type (= 1)
58 Pn829 Filter (= 3)
51 Pn821 Feed Speed
52 -Pn822 Accéleration/Deceleration Time Constant
72 Png42 Mow"ing Average Time Constant
73 Pn843
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4.3 Parameter Details

F 3
Speed t
| . £
> A .-g
ol 2
o £
g <
=]
=
=
L
|
*— Time
Adtribute 52 - Aftribute 52 i
T lattibute 72 g -ﬁ‘ Altribute 72

Figure 4.12 S-curve Acceleration/Deceleration

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

Table 4.37 Related Parameters

Object Attribute P00 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
A 3
Speed
N S
r 3 g
¥l £
el =
£
=
<
LT b Time
Attribute 52 (Attribute 53 f
v | M Aﬂriblﬂﬂ]E N ‘Attribute 72

Figure 4.13 Asymmetric S-curve Acceleration/Deceleration
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434 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

+

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

Use the Acceleration to set the acceleration of the positioning, the continucus 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 Time
Constant {ms)

Acceleration

® Acceleration (step/s?) = 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 parﬁmeter is enabled only when the Accelera-
tion/Deceleration Type for Positioning (Object: O;\;64, Attribute: 56; Pn826} is set to the initial
value, 3 (Asymmetrical linear acceleration and deceieralion).

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 106 + {Dececleration
Time Constant for Asymmetric (ms) % 60}

Profile Type (Object: 0x25, Atiribute: 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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* 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 a;:celeralion and deceleration does
not change even if the feed speed changes.

§

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

Use the Profile Gain to sel 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 for 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 Specd (Object 0x25, Attribute: 7) will also be changed
automancally

AccelerétionlDeceleration Time Constant for Positioning (Object:
0x64, Attribute: 52; Pn822)

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

If this parameter is changed, Acceleratnon (Object 0x25 Attribute: 8) will also be changed
automatically.

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

Use the Deceleration Time Constant for Asymmetric Lo 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, Attribute: 56; Pn826) is set to the initial va]ue 3 (Asymmetrical linear acceleration

and deceleration).
b

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

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).
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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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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 Tlme Constant for JOG (Object 0x64, Attribute: 62;
Pn833)

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

r

unit is ms.

4

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; Pn834)

Use the Switch Speed for JOG 1o set the switching stced 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 doub]e-step acceleration and deceleration when using double-step linear acceleration and
deceleranon with the continuous rotary operation. The setting unit is ms.

This parameter is enabled only when the Acceleration/Deceleration Type for JOG (Object:
0x64, Autribute: 65; PnB36) is set to 2 (Double-step lincar 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 decclera{tion patterns using different combinations
of Acceleration/Deceleration Type for JOG and Filter Selection (Object: 0x64, Attribute: 58;
Pn829).
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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 to 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. r

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 siep/min.

4.3.5 Positioning Parameters

The details of parameters relating to positioning are given below.

B Parameter Details (Object 0x25)

Kp (Object: 0x25, Attribute: 30)
Use the Kp 1o 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, Attribute: 52; Pn102) will

also be changed automatically.

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

Usc the Position Deadband to set the positioning completed range for setting the On-Target
Position in a response message. The setting unit is step.

4-35



Parameter-Settings

.
4.3.5 Positioning Parameters

If this parafneter is changed, the Positioning Deac}band (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 Fo]lowmg Error Fault (Object:
0x235, Attribute: 47) will be set. The setting unit is step.

If this parameter is changed, the Overflow Level '(bbject: 0x66, Attribute: 165; Pn305) will
also be changed automatically. -

L Ma)i Dynamic )
Actual Bosm% Foliowing Error

Commanded position

.
>

. 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
G, no On-Target Position check will be performed.

Current value
that is changing End Point
Coordinate axis
| >
Pna50{ Pn850
X g
>
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 changing) < P

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

Use the Positioning Timeout to set the time for perfbrming On-Target Position check. The set-
ting unit is ms, If, after the move command distribution has been completed, the positioning
completed ran 1ge is not entered within the time set, an A9A Positioning Completlon Error warn-

ing will be sent, _ ;

If this parameter is set to 0, the check time becomes infinite.

1
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This chapter explains commands to and editing parameters in an NS8310

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 NS§310 Units or other
slave devices can be connected to one DeviceNet Master,

DeviceNet Master Module

PLC or personal computer

63 nodes max.

>

OF H- - “
SERERRNARERIRNY

SERVOPACK SERVOPAC Inverter Machine |/ signais
(Manufactured by OMRON
or equivatent)
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i

5.2.1 Rotary Switch Settings for Setting 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 (x1, 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.

i

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

table. -
x10 | x1 Node Address x 10 x1 Node Address x10 x1 Node Address
0 0 0 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 i 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 4 7 7 Selting 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
| 5 15 "4 9 49 8 3 Setting error
1 6 16 . 5 o 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 efror 9 8 Setting error
3 1 31 6 5 Setting error 9 9 Setting error
3 2 32 6 6  |Setting error e
3 3 33 6 7 Setting error - R
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5.2 DeviceNet Communications Setting Switches

5.2.2 Rotary Switch Seﬁings for Setting Baud Rate

Use the DR rotary switches to set the DeviceNet baud rate. Afier 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 Unit,

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 tured OFF or Unit is not online. Not lit.
Unit is online, but is not connected to the Master device. Flashes green.
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N . _
5.2.3 LED Indicators '
Status - Indicator
Unit is online, and is connected to the Master device. ‘ Lit green.
Connectién to the Master device has timed out. ! Flashes red.
A fatal error has occurred in D_cviceNet commlinicatic;ns. Lit red.




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 Pata 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

B 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 reglstered in advance

Refer to 5.5.2 Command Blocks for command blqck details.

Absolute/incremental

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

0: Absolute pb_sitidn

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 (Corhmand Code) is set to Continuous Rotary Operation (Code: 0x11).

- - : i . . - i -
(: Reverse direction, negative direction, counterclockwise
i

1: Forward direction, positive direction, clockwise
4

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, res;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

H

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

Bl Enable

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

0: Servo OFF
I: Servo ON

B Block Number

Specify the block number from which the command blocks start.

M Auxis 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)
0x04 Deceleration DINT (4 bytes)
0x05 to 0x10 Reserved -
0x11 Continuous rotor speed DINT (4 bytes)
0x12 Homing type USINT (1 byte)
0x13 to 0x1D Reserved -
Ox1E Alarm clear BOOL (1 byte)
Ox1F Reserved -

M Response Code

The response code specifies the current position, cutrent 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 | after the Target Posmon setting has been made (both are possible

simultaneously). . ;

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

Iow, ) -

4 .

1, Absolutel]ncremema] =( (Absolute position)

If the current position 1s +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 command 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 selting unit is
step/s. This setting data is enabled when the Vahd Data Flag is set to 1. Make sure this data
always has a posmve 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 1. Make sure this data always has a positive value.

Continuous Rotor Speed (Code = 0x11)

Use the Continuous Rotor Speed comrmand 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 value. The direction of rotation is determined by the DIR signal.

Homing Type (Code = 0x12)

Use the Homing Type command to set the homing fype. This setting data is enabled when the
Valid Data 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 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
4 Homing Type
5 0x00
6 0x00
7 0x00
B 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 N$310
Unit and SGDH will be cleared on the rising edge of the start trajectory bit.
Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
4 o 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 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0
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 Middie Byte
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§.3.3 Response Format

Byte Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit2 Bit 1 Bit 0
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 Block In Execution : :
This bit is set to'] when executing block commands due to a Start Block command being sent.
It is set to 0 when the block commands have been completed or a block error {(block fault) oc-
curs. ) :

B On Target Position
This bil is set to 1 when the current position is \J;’i—lhin 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 | if an alarm occurs in the NS310 Unit or SGDH. To clear an alarm, use the
Alarm Clear command.

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

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

B Valid Data
This bit is set to 1 after the Valid Data has been set to I, in a command 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 NS§310 Unit checks the command data,
and if there is no problem with the contents, the Valid Data bit is set to 1 in the response mes-
sage. If there is an error in the command 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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5.3 Command/Response Format
.

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 Software 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, Auribute 53).

Trajectory Start Echo

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

Command Error

This bit is set to 1 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)
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533 Résponse Format

Response Code Definitit?n Data Type
0x04 to OxOF Reserved -
0x10 Reserved -
0x11 to 0x1D 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.

B Using Commands

1

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 Command 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 I. 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 NS310 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 Bit4 Bit3 Bit 2 Bit 1 Bit0
o 1 1 o 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 0xF4 Target Position Low Middle Byte
6 0x01 Target Position High Middle Byte
7 0x00 Target Position High Byte -
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5.4.2 Continuous Rotary Operation

Motor Speed

Enable

Trajectory In
Progress

Command Code | 02h 03h 04h 0th
Cormmand Data_ | V1 At D1 P1

1
0
1

Start Trajectory o l l
1
0

f/_v1 \

IMPORTANT | . 1. 1f an alarm occurs, the servo is OFF, or another operation command is being performed (e.g., continuous
rolary operation, homing, etc.), positioning will be disabled.

2. Besurethatthe Enable Statebitinthe response messageis setto 1,andthensel the Start Trajectory command
bit. Ifyou turn ON the Enable command and the StartTrajectory command at the same time, the Start Trajec-
tory command will be ignored.

5.4.2 Continuous Rotary Operation

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

T

B Using Commands

L

To change the current attribute scttings, 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 1 at the same time.

When the continuous rotary operation starts, the Trajectory In Progress bit in the response
message is setto 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 Valld Data Flag and Start Trajectory com-
mand to 1.

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.

B Example of Continuous Rotary Opei;ation Command Messages

In this example, the settings are as follows: :
Clockwise rotation with a target spoed of 8,000 reference units/s (= 0x0001£40).
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5.4 Commands from the Host Confrofler

The NS210 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 Bit6 Bit5 Bit4 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 Ox00 Target Speed High Middle Byte
T 0x00 Target Speed High Byte
Al T
Al —t V3 T D
s V1 M
Motor Speed g e
AlTS——1" D1
V3
1
Enable o
1
Start Trajectory | | | | [
1
Direction o l
Trajectory In =~} [
Progress 0
1
Smooth Stop ) |
Command Code | 03h { 04h | 11h 1th 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 0 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 signal 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. -

:

Vi 01

b
>
-
9

D1/

Motor Speed i B
- At -~
V2

Home Flag

= L L X .

Encoder Phase G

Start Trajectory -

Trajectory In
Progress

[ A T -

Command Code 12h :
Command Data 0oh : T




5.4 Commands from the Host Controller

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 -
_—
-

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 Tra