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Aobostar About Product Warranty

About Product Warranty

Products of Robostar Co., Ltd. are manufactured under the strict quality control. All the
Robostar products’ warranty period is one year from the date of manufacture. During this
period, Robostar is only responsible for the mechanical failures due to negligence of
Robostar, or the problems on design and manufacture occurring during normal use, in
which the service is free of charge. However, the service is not free of charge service in the
following cases

(1) After the warranty period has expired

(2) Failures arising due to improper repair, alteration, redeployment, or other mishandling, under the instruction
of you or any third party

(3) Failures as a result of using parts, grease, etc. which have not been designated by Robostar

(4) Failures caused by accidents, such as fire, disaster, earthquake, storms, or other natural disasters

(5) Failures caused in manure, flooding, or other environment

(6) Failure caused by the consumption of consumable parts

(7) Failures arising when not being operated under the instructions listed in the user or instruction manual and the

maintenance manual

(8) Damages in cost other than the cost of robot repairing

Address and contact points of Robostar Co., Ltd.

» Head Office & Factory » Request for service and inquiry
700, Suin-ro, Sangnok-gu, Ansan-City, of products
Gyeonggi-do, Republic of South Korea - Information on Marketing
(15523) TEL. 031-400-3600

FAX. 031-419-4249
- Customer Service
TEL. 1588-4428

» Suwon Factory
37, saneop-ro 155beon-qil,
Gwonseon-gu, Suwon-City, R
Gyeonggi-do, ObOStar
Republic of South Korea (16648)
www.robostar.co.kr
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For safe use

For safe use

|. Safety for robot(Generals)

Be sure to fully understand the manuals for safe use of this product. Each manual

includes the following notations for subjects requiring carefulness necessary for the

safe use of this product, and therefore carefully read the manual before using this

product

m Safety Signs

Sign Meaning
This sign indicates that, if handled incorrectly, the serious life or
A DANGER property damage may be caused.
This sign indicates that, if handled incorrectly, the product
WARNING failure, malfunction or accident may arise.
This sign indicates that the product may malfunction or may not
A work due to incorrect use, and shows a matter requiring
CAUTION )
attention.
This sign shows the matter that is to be prohibited for normal
® PROHIBITION use of the product.
E.g.) Never use a fire. @
This sign shows the matter that must be performed for normal
. Required use of the product.
E.g.) Compulsory ground is required.

Robostar Co., Ltd.
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/?obostar For safe use

Since this robot and robot controller are industrial equipment manufactured with
advanced technology, please be sure to observe the following matters in order to
prepare for accidents that may occur.

For safe and more efficient use, please operate the robot after
Vi i N\ reading all the documentations.
CAUTION

ﬁ All of the load and power must be used within the range of rated
load and power spec. In particular, make sure before use that the
WARNING input power is AC 220V.

f When installed, the robot must be securely fixed so as not to be
shaken.
CAUTION
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/?obostar For safe use

‘ For safe operation, a safety net must be installed around the robot.

DANGER

C Make sure to check the wirings of a controller before powering on

it.Due to the incorrect wirings, the machine may not work properly.
CAUTION

9 To prevent electrical shock, be sure to install FG (Frame Ground).
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Be careful not to enter into the range of motion of a robot while the
A robot is operating or in the operable state.
DANGER  Please note such subject even if the robot is in stationary state.

If many people work at the same time, especially in powering
ON/OFF and driving a motor manually, be sure to check the mutual
pANGER  safety before starting the work.

When in maintenance of the robot, be sure to unplug a power cord
A of the controller

CAUTION
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. Safety for robots(Details)

(1) For the safety of workers, be sure to wear a helmet, safety shoes, etc.
(2) When before turn on the power, check that there is no people within the area of robot
motion and then operate the robot.
(3) When entering into the area of the robot motion for maintenance or inspection, be
sure to power OFF the robot.
(4) If a cable of the robot is installed in a pathway, prevent the cable from damage by using
a cover or a duct,
(5) As soon as the cable damage is found, replace it immediately.
(6) Do not operate the robot under the load exceeding nominal weight.
(7) Be sure to fully understand the instruction manual before operating the robot.
(8) In the case of installing a safety net
@ Give it sufficient strength to withstand reactions that occur during work, or
environmental conditions, and do not have it be easily moved, destroyed, or
climbed.
Remove the dangerous parts, such as sharp edges or burr.
Firmly fix it.

® @ O

If you are installing a safety net having a door, install a detector or other sensors
so that the robot is stopped immediately after the door is opened.

® The safety net must be distanced by 40 cm or farther from robot motion area
and the robot body.
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(9) External Emergency Stop Switch
@ Mount an emergency stop switch at the place where an operator can easily
operate the robot.
@ The color of the emergency stop switch is to be red with yellow circumferential
band for easy discrimination of its position.
@ Use the emergency stop switch which does not automatically return.

EMERGENCY STOP SWITCH
r
- | EM22 L
N r s |
| | |
| | s | |
—1r 1! |
., |EM12 ! | 1
EMERGENCY STOP At ‘ ) R
INPUT f [ i
{NORMAL CLOSE) ESt2 ! ]r T
% , T |
| | |
| | M— | |
| | gl
| | |
-~ ES22 3 S |
. |
| ’
CONTROLLER

(10) Ground Specification
- Class 3 Ground (Ground resistance is not more than 100%.)
(11) Lamp indicating the robot power supplying status
- Install a lamp which indicates whether the power source is being supplied to the robot
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lll. Safety Function
(1) Definition of safety functions.
@® Emergency Stop Function - IEC 204-1,10,7
There is one emergency stop switch on the controller and the teach pendant. The

emergency stop function is a function that has priority over all control functions of the
robot. It stops the power supply of each axis of the robot, stops the operating state, and
removes the power so that other dangerous functions controlled by the robot cannot be
used.
@  Safe stop function - EN SIO 10218-1:2006
A safety stop circuit must be configured, and each robot must allow the safety device and
interlock to be connected through this circuit. The robot must have a number of electrical
input signals so that it can be connected to and used with external safety devices such as
safety gates, safety pads, and safety lights. These signals enable the robot to perform the
safety functions of the robot itself and from all facilities such as peripheral equipment.
® Speed limit function - ENISO 10218-1:2006
In the manual operation mode, the robot speed is limited to a maximum of 250 mm/s.
The speed limit applies to all parts of the robot that performs manual operation as well
as JOG.
@  Restriction of operation area - ANSI/RIA R15.06-1999
The motion area of each axis is limited by the soft limit. In addition, it is a function to limit
the operation area even by a mechanical stopper.
®  Selection of operation mode - ANSI/RIA R15.06-1999
The robot can be operated in manual or automatic mode. In manual mode, the robot is
operated only by the teach pendant.
(2) Safety electric circuit
The robot's safety system consists of a double safety electric circuit that continuously monitors
its condition.
If an error is detected, the motor power is cut off immediately and the motor brake is activated.
To return to the motor ON state, all switches of the double electric circuit must be connected.
If any one of the double switches of the safety circuit is shorted, the motor contact is cut off
and the brake is activated to stop the robot.

/A CAUTION

» Make sure that safety circuits are never ignored, modified or altered in any way.
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IV. Install
(1) Safety net installation

Since there is a risk of collision between the robot and the operator during robot operation, install
a safety net so that the operator does not come close to the robot. An accident may occur due to
accidental entry by workers or others.

For inspection of robots or welding fixtures, tip dressing, or tip exchange, configure the robot to
stop when the door of the safety net is opened and the facility is approached while the robot is
operating.

@ The safety net should cover the robot motion area, and secure enough space so that the
operator does not interfere with teaching and maintenance work, make it sturdy so that
it cannot be moved easily, and make it a structure where people cannot easily cross over. .

@ Inprinciple, the safety net must be installed in a fixed type, and use a safety net that does
not have dangerous parts such as irregularities or sharp parts.

@ Install a door to allow entry into the safety net, and when the safety net is open, wire so
that the robot is ready for operation and the motor is off.

@ Install the emergency stop button of the robot where the operator can quickly press it.

® If the safety net is not installed, install a detection device such as a sensor so that the
robot automatically stops.

/N\CAUTION

P Since there is a risk of collision between the robot and the operator during the operation of

the robot, provide a safety net so that the operator does not come close to the robot.
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(2) Robot and peripheral device placement

Vi

vil,

viii.

/N\CAUTION

When connecting the primary power of a controller or peripheral device, check
whether the supply side power is off before starting the work. Since 220V high
voltage is used as the primary power source, there is a risk of electric shock.

Attach the [Do not enter while driving] label at the entrance of the safety net, and
inform the operator of that.

Arrange all the controllers, interlock panels, and other control panels so that they
can be operated from outside the safety net.

When installing the operation stand, attach the emergency stop button to the
operation stand as well. It must be possible to stop in an emergency in all places where
the robot is operated.

Do not let the robot body, controller, interlock panel, etc. wiring and piping get
caughtin the operator's feet or stepped on by a forklift. There is a risk of electric shock
to the operator or an accident where the wiring is disconnected.

Place the controller, interlock panel, and operation stand where the movement of
the robot body can be seen sufficiently. There is a risk of a large-scale accident if an
abnormality occurs in the robot where the robot's motion is not visible, or the
operator is working, or if the robot is operated.

If the required robot working area is narrower than the robot's operable area, limit
the robot's motion area. It can be limited by soft limit or mechanical stopper. Even if
a motion outside the restricted area occurs due to an abnormal operation such as an
incorrect operation of the robot, the robot automatically stops by the motion area
limitation function in advance.

Do not design a system that carries your hand inside the safety net to carry in or take
out work. There is a risk of crushing or cutting accidents.

» Be sure to place the robot and peripheral devices in the same way as above.
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Chapter 1 Controller Overview

1. Features

N2M Series Controller is a high-performance robot controller for a wide variety of applications,
and has the following features.

6 axis Vertical articulated robot

Controls 2 to 6 axis Cartesian coordinate robot and SCARA robot

Full-digital servo system

Supports the multi-robot (2 channels)

Could be connect up to 8 axes with EtherCAT commercial servo driver

Easy to change various parameters and the gain (changeable by the software)
Monitoring available while in operation

Provides rich input-output interfaces

- System In/Out(20 points/20 points), Option In/Out(32 points/32 points)
Plenty of robot commands

Offers the versatile online program (Unihost)

In addition, the performance of the robot controller has been improved and the following
functions are available.

Palletizing, sealing, etc.
2D and 3D interpolation control of the arc, circle, high-speed, and high precision

B Parallel processing of the robot commands while processing the input and output
and the movement command depending on the conditions

B Variety of pass motions, such as setting the travel distance (PFOS), travel distance
ratio (FOS), etc.
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2. Name plate

The model name of the controller is written on a name plate or paper which is attached
to a front side and top side of the controller as shown below. For identification of the
model name, refer to a code table below.

2.1 Position of name plate

B 6 Axis Controller(Standard)

E

@ >
® >
Aobostar [
<{Front View)

<Side View)
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2.2 Name plate

Controller Overview

KCS, CE Certified

@ Standard Name plate

-

Robostar

~

N2M CONTROLLER
MODEL : N2M-RA012-RD
SPEC. : N2M-DR361S-DD

SER. NO. :

-G-CS-X-C-X-X-X-S0

Ce

Robostar Co., Ltd.

o

)

@ Specification name plate

(
Robostar.Co.,Ltd

15523, Repulic of Korea

700, Suin-ro, Sangnok-gu, Ansan-City, Gyeonggi-do,

N
[6:Ce &

CONTROLLER SPECIFICATION

CLASSIFICATION

SPECIFICATION

Product Name

Robot System

Input Voltage

32, AC 230V(+10%,50/60Hz)

Input Current

Max. 40A

Short Circuit Rating

10kA

Output Voltage

3@, AC 0~240V

Total Output Capacity

6Axis : Max. 6kW, 8Axis : Max. 16kW

Controller Weight

6Axis : Max. 52kg, 8Axis : Max. 90kg

Operation Condition

0~40°C, 20~80% RH

Document Number

RS-C-2003(N2M)

@ electric shock name plate

VAN

k|

sHd #IE AU

HEA HIIE B2/

S7HERL 2 Y2 SX

@ Safety name plate

(

Aobostar

www.robostar.co.kr

23| HHO| Yol Hoj7) BH Hoj=
WEA HY APIFIE N7, B AVEE
#2AH E I8 014 07§ UYE UM,
DONT TOUCH INSIDE OF CONTROLLER BEFORE
TURNING OFF POWER SWITCH AND DISCONN-
ECTING POWER CABLE, WAITING 3 MINUTES OR:
MORE OR YOU CAN GET ELECTRIC SHOCK.

A\

CEX

Es

1| /AWARNING

2T HEo| gy, Woj7| BH Hojs
WEA HE A7ITE 10, BE HolEE
B2E F, 38 0 o7 ¥ BUE SHEAS
DON'T TOUCH INSIDE OF CONTROLLER BEFORE
TURNING OFF POWER SWITCH AND DISCONN-
ECTING POWER CABLE, WAITING 3 MINUTES OR
MORE OR YOU CAN GET ELECTRIC SHOCK.

o | A caution

A=

H4o] Y| ey, Hoj7) R &0l
OIEUE F7 oMM

DON'T PUT FINGERS OR FOREIGN OBJECTS INTO
OPENING, OR PERSONAL INJURY MAY OCCUR.

PN

o4y 4 2&Hel gelo] 8 + glou,
{71 214 x| TR0l HXE AN L,
GROUND THE EARTH TERMINAL OF THE
CONTROLLER WITHOUT FAIL. OR YOU

CAN GET ELECTRIC SHOCK.

)

A
A

A3
AT

=

4ol 910l gled, Xo7] ez Eolut
Ol EE ¥R OHYAIR.

DON'T PUT FINGERS OR FOREIGN ORJECTS INTQ
OPENING, OR PERSOMAL INJURY MAY OCCUR.

UY W 2EHo] W0 W 4 Yo,
Hoj7l 215 x| exiol Y3 AP 2.
GROUND THE EARTH TERMINAL OF THE
CONTROLLER WITHOUT FAIL. OR YOU

CAN GET ELECTRIC SHOCK.

Robostar Co., Ltd.
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3. Code table for specification

(N[2]-[m]-[p[R[3]6[1]s]|-[p[D]-[a]-[c[s]|-[x]|-[c]|-[x]-[x]-[x]-[s]o]

CASE
M: 5% Case

(M= 8% (58) |
DR361S : D3-DR 361(KEBA 6% Servo Drive)

. 750W
400W
200W
100W
o TkW

1.5kW~2kW

3kW~3.5kW
: 4kW~5kW

=

ON w2 hbho

&

G : Tty ®A
U: 8 22|

INTERFACE

NS NPN

PS PNP

CS NPN, PNP 383 2 E(Ver2.0A)
NL NPN + LED Control

PL PNP + LED Control

MAIN

X: EE

OPTION 1

C CCLINK I =% 1/0 NCOM
PROFIBUS O =% /0 PCOM
DEVICENET TRACKING
ETHERCAT

PROFINET

olo
HADT

OPTION 2

- OPTION 1 Y &=

SERVO 10
x g8

S: MM AL

AGENT
x g8

A: AGENT PC F7h (28 H 07| X <)

X 6OomMm Qg ©
—

EF Version
S0: s

S1: 08 S3

T): N2MAEZI C3
VH N2MVH OOB M E Z&/ZE

3
3
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4. Software version

Controller Overview

The version of software in the controller can be checked by a teaching pendant, as
shown below.

Teach Pendant

Step 1.
/ {MANUAL MODE> \ After Boot
LdoB 2.RUN 9. INFO Select
3. HOST 4 PARA
5.0RIGIN 6.1/0
7.GVAL 8. GPNT
9.INFO A. REMOTE
K ITEM # /
2.CONT Select
e I
1. ROBOT 2.CONT
3. LOG 4 .USB
5. COMM 6.E_STATE

o

ITEM #

J
/ <INFO:CONT(1/3)> \

Check Software Version

N2-SERIES
MAIN B/D VER.

01.00.02-C3
(AR 200423_STD)

PRE NEXT
.

EXIT
)
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5. Name of Parts

The following shows the names of each part of the appearance of the controller. For
more information, see the table below.

5.1 Front and Rear View

B 6 axis Controller(Standard)

® L

T
©

g
H
&
=

i@
&)
@

a ARobostar %

- i

Pee

<{Front View) <{Rear View)

=
]

SHEISHCIHCIHCHONSHCINCHCIROICIIS

Description

Main power entrance

Main power switch

door lock

Teach pendant and cable hook

Emergency stop switch

AC Power ramp

Ethernet port

Teach pendant connector

I/O and Fieldbus cable entrance

Robot encoder connector

Robot power connector

External axis power connector

Intake fan

Exhaust vent
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B 8 axis Controller(Extension)

J I I Ll

®
il
REXHE)
A\

@ Aobostar ﬁ

T—3 - —1

<{Front View> <{Rear View)
No. Description
® Door lock
® Intake fan
Exhaust vent
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5.2 Inside view

B 6 axis controller(Standard)

@
W
= [
6

=

K®

&

[
ik

{Inside view)

z
@

Description

Noise filter

Magnetic contactor(MC1, MC2)
Circuit protector(CP1, CP2, CP3, CP4)
Terminal block
SMPS(SMPS1,SMPS2,SMPS3)
SAFETY UNIT

Internal circulation fan

Servo Drive

PC Box module

Safety terminal board
Space for User I/O terminal board(OPTION)

© 6000 ® 0O
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B 8 axis Controller(Extension)

{Inside view)

HS 49

® Circuit protector(CP1, CP2, CP3, CP4)
@ Terminal block

® SMPS(SMPS1,SMPS2,SMPS3)

Servo drive

® 7Axis, 8Axis brake control relay

Robostar Co., Ltd. 23/87



Aobostar Controller Overview

5.3 PC Box Module

LED3
LED1 _LED2
P1 M3
P2 M1
MX1
P3 M2
P4 | M4
P5
P6
<PC Box module>
No. Description
® Power Riser Board
@) Option Board slot2 (Option 1/O, Field Bus, etc.)
® Option Board slot1(Option I/O, Field Bus, etc.)
@ Main board and interface board
P1 Magnetic contactor connector

P2 FAN1~FAN4 connector
P3 FAN5~FANS8 connector(option)

P4 Power sense connector(option)

P5 IO 24V power connector
P6 SAFETY 24V power connector
M1 Ethernet, USB connector
M2 RS-232C connector
M3 Field Bus(EtherCAT) connector(interface)
M4 Teach Pendant connector
MX1 USER 1/0 connector(input 20/output 20)
LED1 MAIN12V, 1024V, SAFETY 24V power LED
LED2 MAIN board power LED
Interface board status LED
(Green: EtherCAT, Red: I/F alarm)

LED3

Robostar Co., Ltd. 24 /87
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6. Specifications
6.1 General specifications

B |nstallation Environment

Controller Overview

Iltem

Description

Standard

Supply power

AC 220V(+10% ~ -15%) , 3 Phase, 50 ~ 60Hz, 40A(MAX)

Short circuit rating

10kVA

Encoder specification

17bit/23bit Encoder (Serial Type)

Ambient temperature for use

0 ~40°C

Ambient humidity for use

20 ~ 80% RH (No dew formed)

Ambient temperature for

-15 ~60°C
storage
Ambient humidity for
Y 10 ~ 90% RH (No dew formed)
storage

B Performance

ltem

Description

Withstanding Voltage

AC-FG 1.5kV for 1 min., Primary-Secondary 3kV for 1 min.

Immunity to Source Noise

+2,500Vp-p, 1usec. , for COMMON and Normal each,
for 1 min.

Noise Motor/Encoder

+2,500Vp-p, Tusec, under induced noise for 1 min.

Immunity

I/0

+2,500Vp-p, 1usec, under induced noise for 1 min.

Insulation Resistance

Input power-to-FG: TMQ or more

Immunity to Instantaneous
Power Failure

1/2 cycle per 10 periods of the Input power frequency

Servo capacity

J1 ~ J3 axis : Continuous. 6A (Max. 18A)

J4 ~ J6 axis : Continuous. 3A (Max. 9A)

E1 axis : Continuous. 32A
(Max. 90.88A) (ref. 1)

E2 axis : Continuous. 32A
(Max. 90.88A) (ref. 1)

Minimum Input

Current
1/0

5mA/1point

Maximum
Output Current

50mA/1point

Brake Control

24V motor brake drive

Motor Control

AC servo motor drive (Sine wave PWM current control)

ref. 1) Additional shaft specifications are in accordance with the maximum installation specification and are rated for 5
kW servo capacity and maximum current (A).

Robostar Co., Ltd.
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B Specification

Controller Overview

[tem Function
CPU/OS X86 Quad Core / RTOS
Motion Control Type PTP, CP
Controllable Axes 8 axes

Servo Drive System

All-axis Full-digital AC Servo

Input/output User

User In/Out(20pts./20pts.)

(I70) Option

Ext. User In/Out (32pts./32pts.), Maximum (64pts./64pts.)

Teaching Type

Jog Teaching (Teach Pendant)
MDI Teaching (Teach Pendant)
On-Line Teaching (Uni-Host)

Robot Language

RRL 2.0 (ROBOSTAR Robot Language Version 2)

Maximum 250 EA

Maximum 10,000 step

Robot Job
Program Step
Support
Standard Global Points

Integer 1,000 EA, Real 1,000 EA

External Communication(option)

CC-Link, CC-Link IE, EtherCAT, Ethernet IP, ProfiNet

Error Indication

Teach Pendant

On Line Functions

Job, Point, Parameter Up/Down, Edit, Storage

Protection Functions

IPM Error , Over Current, Over Load , Over Speed ,
Position Error, etc.

Special Functions

3D Palletizing, In-Out Parallel Processing, Real-time Velocity
Control

Cooling Type Forceful Blowing
6Aixs controller: 550 (W) x 440 (D) x 480 (H)
Dimension
8Aixs controller: 550 (W) x 440 (D) x 800 (H)
6Aixs controller: Max. 52kg
Weight

8Aixs controller: Max. 90kg

Robostar Co., Ltd.
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6.2 Product dimension

B 6 axis controller(standard)

% [Unit: mm]

T ____________ %l}f
| |
.I I.
| |
S

= 420
Q @) Q. Q
o B o = ©®
I}
o ®
ERNO) ™
@ — ° B e— k
— L —
o 0O m|
g "
| |
| [ =
| |
| :
p I g
IS
[tem Size
Box only 550 (W) x 440 (D) x 480 (H)
With components 575 (W) x 556 (D) x 537 (H)
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Aobostar Controller Overview

B 8 axis controller(extension)

llimilim. [Unit: mm]

336

S
o @ T 0 o
® =

LI

857
800

™~ F

[ i
| .
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| |
: |
____________ o
P
[tem Size
Box only 550 (W) x 440 (D) x 800 (H)
With components 575 (W) x 556 (D) x 857 (H)
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Robostar Installation of controller

Chapter 2 Installation of controller
1. Getting proper installation environment

1.1 Conditions for installation environment

B Since the robot and the controller are not intended to be of anti-explosion, dust-
proof, or drop-proof standard, they cannot be installed at the following places.

(1) Environment where flammable gases, flammable liquids, etc. is used

(2) Environment where conductive materials such as metal processed chip is
scattering

(3) Environments with acid or alkali corrosive gas

(4) Environments with the mist such as cutting liquid or grinding liquid

(5) Environments with the mist such as cutting liquid or grinding liquid
containing the oil component

(6) Environment close to the electrical noise sources, such as a large inverter,
high-power frequency oscillator, a large conductor, welding machine, etc.

1.2 Ambient temperature and humidity
B Ambient temperature range in operation is to be 0 to 40 C
B Be the humidity 80% RH (MAX) or less
B Make well-ventilated and be less dust, dirt and moisture.
1.3 Vibration

B [nstall the robot at the place where is away from the environment subjected to
excessive vibration and shock.

/N\CAUTION

> The installation environment for a robot body and a controller unit is very important. Be sure to

observe the following installation environment. If the installation environment is not proper, the
function and performance may not be fully accomplished, as well as the life of the device may be
shortened and unexpected failures may be caused.
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2. Installation space

Installation of controller

Prepare the enough space taking into consideration the robot cable bending, cooling
fan interference or the like, as shown below

B The minimum clearances

- Install at least 400mm above the ground.
- Install at least 500mm away from walls.

(1) N2M Controller

500

[Unit : mm]

500

500

00

<Top>

500

500

E o = © 4IT
& 4
. B
<Front> <Side>
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Aobostar Installation of controller

3. Ventilation direction

Ventilation direction of the controller is as follows. Consider it when in controller
installation

B 6 axis controller(standard)

Q

[,

|
°
D °

A A Exhaust vent

SN

B 8 axis controller(extension)

- L @

Intake Fan
7

Exhaust vént

<{Rear)

| @;%% I
L

/N\CAUTION

» The cooling method of the controller is a forced blowing method using fans.
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Chapter 3 Robot Connection and External Interface

1. Construction of robot system

N2M Series Robot System is constructed as follows. For the interface of each part, see
the next chapter.

B Construction of robot system

== 7 PLC
3Phase @ ! Machine
AC220V Safety
Earth 9 = Additional
e s
PC ‘:{! . .
b S
| y
] \ ] Manipulator
Teach T
Pendant 5

<{N2M 8 axis Controller)
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2. Controller connection

2.1 AC power cable
Interface for feeding AC power supply to the motor.

B AC power connector
Controller Connection BW50SAG-3P040, FUJI

Cable Specification 4C, AWG 10, UL1015

<{Main switch> {Inside view)

N\ CAUTION

» In case the connector of the power cable to robot is wrongly connected, a circuit breaker shuts
off or the inside of the controller may be damaged.
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2.2 Teach pendant connection
The picture below shows how to connect the Teach Pendant.
Refer to the table below for connector specifications and pin-out.

ﬂ ﬂ {Teach Pendant>

Aobostar [

<{N2M 6 axis Controller)

B Teach Pendant connector

Controller connector JR25PK-24SC(HIROSE)
Teach Pendant connector JR25PK-24PC(HIROSE)
£ o ® |
=
@ , R
® Aobostar ’[ﬁ
_ _ ] M
/N CAUTION

P  Be sure screw-lock with connection. If the connector is disconnected, controller status will be

emergency stop.
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Robot Connection and External Interface

Teach Pendant Connector pin out

No. Signal Description

1 i Power 12V

P12V-2
2 o1V Power GND
G12V-2

3 RS-232 RX RS232 data receive

4 RS-232 TX RS232 data transmit

5 TP DEADMAN NC11 DeadMan NC contact 11

6 TP DEADMAN NC12 DeadMan NC contact 12

7 ETHERNET RX+ Ethernet data receive+

8 TP EMG NC12 T/P Emergency NC contact 12
9 TP EMG NC22 T/P Emergency NC contact 22
10 TP DEADMAN NC21 DeadMan NC contact 21

11 TP DEADMAN NC22 DeadMan NC contact 22
12 ETHERNET RX- Ethernet data receive-
13 ETHERNET TX+ Ethernet data transmit+
14 TP EMG NC11 T/P Emergency NC contact 11
15 TP EMG NC21 T/P Emergency NC contact 21
16 TP MODE NC T/P Mode NC contact
17 TP MODE NO T/P Mode NO contact
18 ETHERNET TX- Ethernet data transmit-

19 GP OPEN G T/P Connection open input
20 TP OPEN T/P connection open input
21 TP MODE COM T/P mode common contact
22 TP MODE T/P mode status input

23 TP DM Deadman status Input

24 TP EMG T/P Emergency status Input

Robostar Co., Ltd.
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/?obostar Robot Connection and External Interface

2.3 Machine Safety Circuit Interface
This indicates how to connect machine safety input/output interfaces.
It is possible to construct safety circuit(more than 3 of Safety Category) through

machine safety input/output interfaces

B Path of cable

= = _

e &

Machine Safety

K [l

.
K

Machine Safety Terminal

Cable mount

{Path of Cable)
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B Machine safety input terminal block(CN2)

Controller terminal block 250-516(Wago)

Connection terminal 20AWG, 8 mm, Ferrule

iR

T

T

"

A

€3¢

VNV E W N =
=
o

O «

/N CAUTION

» Make sure that Safety Input Jumper must be connected unless higher level emergency is used.
» The contacts 11,12 and 21,22 must operate simultaneously.

Machine safety input terminal block pin out(CN2)

No. Mark Signal Description
1 SE1 SYS EMG NC11 User Emergency Stop NC contact 11
2 SE2 SYS EMG NC12 User Emergency Stop NC contact 12
3 SE3 SYS EMG NC21 User Emergency Stop NC contact 21
4 SE4 SYS EMG NC22 User Emergency Stop NC contact 22
5 IA1 INTERLOCK A NC11 Interlock Auto-mode NC contact 11
6 A2 INTERLOCK A NC12 Interlock Auto-mode NC contact 12
7 IA3 INTERLOCK A NC21 Interlock Auto-mode NC contact 21
8 A4 INTERLOCK A NC22 Interlock Auto-mode NC contact 22
9 IM1 INTERLOCK M NC11 Interlock Manual-mode NC contact 11
10 IM2 INTERLOCK M NC12 Interlock Manual-mode NC contact 12
11 IM3 INTERLOCK M NC21 Interlock Manual-mode NC contact 21
12 IM4 INTERLOCK M NC22 Interlock Manual-mode NC contact 22
13 AM1 EXT. AUTO MODE NCT External Operation Mode NC contact 1
14 AM?2 EXT. AUTO MODE NC2 External Operation Mode NC contact 2
15 MM1 EXT. MANUAL MODE NO1 External Operation Mode NO contact 1
16 MM?2 EXT. MANUAL MODE NO2 External Operation Mode NO contact 2
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B SYS EMG Input Signal (2NC)

SYS EMG input is safety circuit for blocking the power for motor when emergency
status.

Connect two lines of EMG switch with contact(2NC).

If one contact is open, a System Emergency alarm turn on and motor will be shut off.

EMERGENCY STOP SAFETY INPUT
SWITCH TERMINAL

> } % SE1 SYS EMG NC11
:} Q ! o ], SE3 SYS EMG NC21

SE4

SYS EMG NC22
SE2

SYS EMG NC12

B INTERLOCK A input signal(2NC)
It is an emergency stop signal in automatic(system) mode. The customer have to input
NC when normal state. If an alarm occurs, the customer has to input NO. If the signal
is NO, Interlock Auto alarm turns on and motor will be shut off.

SAFETY INPUT

TERMINAL

‘ INTERLOCK AUTO ‘
i :}_:_b i‘ IA1 INTERLOCK A NC11
$+c IA3 INTERLOCK A NC21

T 1

1A4

INTERLOCK A NC22
IA2 INTERLOCK A NC12
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B INTERLOCK M input signal(2NC)

It is emergency stop signal in manual mode. The customer have to input NC when

normal state. If an alarm occurs, the customer has to input NO. If the signal is NO,

Interlock Manual alarm turn on and motor will be shut off.

INTERLOCK MANUAL

SAFETY INPUT
TERMINAL

d IM1
PR AR
I

IM4

M2

/N\CAUTION

INTERLOCK M NC11

INTERLOCK M NC21

INTERLOCK M NC22

INTERLOCK M NC12

» NC11 < NC12,NC21 < NC22

» Normal state : Normal Close signal input
Alarm state : Normal Open signal input

P The contacts must be ON-OFF simultaneously. (2B / 2B-1A contact applied)

Robostar Co., Ltd.
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W External operation mode input signal (1INC, 1NO)

Signal to input status of external device. Status of the controller must be matched to
perform normal operation. Operation mode of the controller can be converted into
AUTO when controller MODE is SYSTEM (AUTO) MODE and external device signal
input is AUTO as well.

(1) External operation mode input

External operation mode
. NC contacts NO contacts
input
MANUAL OPEN CLOSE
AUTO(SYSTEM) CLOSE OPEN

SAFETY INPUT

TERMINAL
EXT. MODE(AUTO) ‘
4 o NN o X AM1 EXT. AUTO MODE NC1
O (o] % MM EXT. MANUAL MODE NO1
MM2
EXT. MANUAL MODE NO2
AM2 EXT, AUTO MODE NC2
SAFETY INPUT
TERMINAL
EXT, MODE(MANUAL) ‘
J‘ 0O o J‘ AM 1 EXT. AUTO MODE NC1
o IR o Jr: MM1 EXT. MANUAL MODE NO1
MM2
EXT. MANUAL MODE NO2
AM?2 EXT. AUTO MODE NC2
(2) Controller mode
Controller (T/P) mode External operation mode Controller active mode
MANUAL MANUAL MANUAL
AUTO(SYSTEM) MANUAL MANUAL
MANUAL AUTO MANUAL
AUTO(SYSTEM) AUTO AUTO(SYSTEM)

/N\CAUTION

» For index mode input contact, NC and NO signals must be entered simultaneously.

Robostar Co., Ltd.
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Robot Connection and External Interface

B Machine safety output terminal block (CN3)

Controller terminal block

250-516(Wago)

Connection terminal

20AWG, 8 mm, Ferrule

®
= [
B
=

A

Machine safety output terminal block pin out(CN3)

No. Mark Signal Description

17 EO1 SYS EMG OUT NC11 User emergency output NC contact 11
18 EOQ2 SYS EMG OUT NC12 User emergency output NC contact 12
19 EO3 SYS EMG OUT NC21 User emergency output NC contact 21
20 EO4 SYS EMG OUT NC22 User emergency output NC contact 22
21 AO1 MODE OUT NC1 User mode output NC contact 1

22 AO2 MODE OQUT NC2 User mode output NC contact 2

23 MO1 MODE OUT NO1 User mode output NO contact 1

24 MO2 MODE OUT NO2 User mode output NO contact 2

25 P1S EXT. SAFETY 24V External safety power input 24V

26 P1S EXT. SAFETY 24V External safety power input 24V

27 M1S EXT. SAFETY OV External safety power input OV

28 M1S EXT. SAFETY OV External safety power input OV

29 DM1 DEADMAN NC11 Manufacturer DEADMAN NC contact 11
30 DM2 DEADMAN NC12 Manufacturer DEADMAN NC contact 12
31 DM3 DEADMAN NC21 Manufacturer DEADMAN NC contact 21
32 DM4 DEADMAN NC21 Manufacturer DEADMAN NC contact 22

Robostar Co., Ltd.
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Robot Connection and External Interface

® SYS EMG Output Signal (2NC)

In case of Emergency situation of the controller and alarm occurrence, it is possible
to configure the safety circuit so that the external emergency circuit can be
connected in serial with duplex to shut off the power of other robot and motor.

® MODE Output Signal (1NO, 1NC)
This is a signal outputting status of controller, outputting the status of controller to
external device with contact.

/N\CAUTION

< Machine safety Output Signal>

Controller mode NC Contact NO Contact
MANUAL OPEN CLOSE
AUTO(SYSTEM) CLOSE OPEN
SYS EMG OUT
EO1
NC11
EO2
4k q) N
NC12
EO3
_4 P NC21 .
EO4
D NS
NC22
MODE OUT
T Aot
B Pei S
A A02C, -
NGC2
|~ MO1 ,
- P N
NO1
Mo2 | s
T nNo2

» NC contactis an abbreviation of Normally Close, which means that the contact is closed when

itis in the default condition

» NO contact is an abbreviation of Normally Open, which means that the contact is opened

when it is in the default condition.

Robostar Co., Ltd.
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® Manufacturer used DEADMAN Contacts (2NC)
Machine safety DEADMAN signal monitoring contact of Teach pendant. The user
should not use this signal to construct a safety circuit.

/N CAUTION
P Safety level is no recognized when used as an interface used in the robot manufacturing
process.

» The user must use the contact with open.
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Robot Connection and External Interface

2.4 Controller Safety circuit block diagram

/N\CAUTION

[Tnput] ——
Dutpuf — —
| [ ewmaener ] N2M Controller
bt
N - = Main Board Safety
= Mz;:noring el
4
o ke ﬁw P2av
Gaav
sal|”
SAFETY s
UNIT e v
(PNOZ S3) [T_][?
2R g8 M| @ user porD DA,I_\I_\I
o ——— —
ETaES—= = =
| S
D,
T/P Enable Switch)
— Ty
— Ty
= =
e = Mode
e Selection
Circuit
T ey
EmEE== ==
—J

G2tV

G2V

»  Emergency consists of ‘T/P Emergency’ and ‘System Emergency’.

»  The contacts of SYS EMG NC 11 <> SYS EMG NC 12, SYS EMG NC 21 — SYS EMG NC 22 N.C2| must be ON/-OFF .

(Use 2B or 2B-1A contact)
P Use after connecting teach pendant, as, if not, ‘T/P Emergency Alarm’ is generated.

Robostar Co., Ltd.
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3. Online connection

The figure below shows the cabling path when connecting cables to the host computer.
The robot can be operated automatically by serial(RS-232C) communication with the host
computer.

For detail operation instructions, refer to the ‘Uni Host Manual(N2-HM-EOO)’
Before using the host mode, after setting the parameters of the controller using the
teach pendant, Set the same baud rate for the controller and computer.

B Cabling path

Q

(30|

ENCODER  POWER  EX-POWER

1

U

dll

@ [

Cable mount J

<Cabling patch>
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(1) Serial(RS-232C) connector pin out

Computer Controller
Signal Pin Signal Pin
Name No. Name No.

RXD 2 2 RXD
TXD 3 >< 3 TXD
GND 5 5 GND

(2) Cable specification

B Use a cable with a shield whose minimum core wire diameter is 0.3mm? or more.

B Connect both lateral shields (Controller and Computer) of a case with each other.

W Have FG(Frame Ground) Level of the Controller be the same as that of the Host
Computer. (Using a wire 2 mm? or more, connect the FG terminal of the
controller with the FG terminal of the host computer.

Use a serial cable not longer than 10m.
B Connector Spec.: D-Sub 9s (Socket Type)
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4. Robot connection

The robot and the controller are connected with each other by using a robot cable. The
robot cable is composed of a motor power cable, and an encoder cable.

————
——

Manipulator Encoder E1/E2 Power

Manipulator Power

/AN CAUTION

P After connecting the robot cable, make sure that housing locks (a connector locking device)
of the controller-side connector are completely engaged with each other.
» Controller label can be changed according to robot.
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4.

1 Manipulator interface

Robot Connection and External Interface

An interface for manipulator with encoder, brake and power.

mE

ncoder interface

Housing, Protection cap

HDC-10B-ABU-N/ HDC-10B-DC (Weidmuller)

Insert

HDC-HEEE-42-FC(Weidmuller)

Crimp contact

HDC-C-HE-BMO0.14-0.37AG(Weidmuller)

H = 2
— af%‘gc%%%g’ I
‘ 00000C ﬁ

000006 | |
. ()] |
856388

1l 4200000\)7' j

Encoder connector pin out

No. Signal No. Signal

1 Data+(1) 22 Data+(4)
2 Data-(1) 23 Data-(4)
3 P5V(1) 24 P5V(4)
4 GND(1) 25 GND(4)
5 SL(7) 26 P5V(8)
6 /SL(7) 27 GND(8)
7 - 28 -

8 Data+(2) 29 Data+(5)
9 Data-(2) 30 Data-(5)
10 P5V(2) 31 P5V(5)
11 GND(2) 32 GND(5)
12 P5V(7) 33 -

13 GND(7) 34 -

14 - 35 -

15 Data+(3) 36 Data+(6)
16 Data-(3) 37 Data-(6)
17 P5V(3) 38 P5V(6)
18 GND(3) 39 GND(6)
19 SL(8) 40 -

20 /SL(8) 41 -

21 - 42 -

B '~ sign means the unused pin.

Robostar

Co., Ltd.

48 /87



/?obostar Robot Connection and External Interface

B Power interface

Housing, Protection cap HDC-16B-ABU-N/ HDC-16B-DC (Weidmuller)
Insert HDC-HEEE-40-FC(Weidmuller)
Crimp contact HDC-C-HE-BM2.5AG(Weidmuller)

©

©
©)
©

462626 %6 %6,
02620

200!

=,

{

@
(©
o2

®
o
5

®©©©@

©

&
9%

o

Power connector pin out

No. Signal No. Signal
1 u(1) 22 Data+(4)
2 Data-(1) 23 Data-(4)
3 P5V(1) 24 P5V(4)
4 GND(1) 25 GND(4)
5 SL(7) 26 P5V(8)
6 /SL(7) 27 GND(8)
7 - 28 -
8 Data+(2) 29 Data+(5)
9 Data-(2) 30 Data-(5)
10 P5V(2) 31 P5V(5)
11 GND(2) 32 GND(5)
12 P5V(7) 33 -
13 GND(7) 34 -
14 - 35 -
15 Data+(3) 36 Data+(6)
16 Data-(3) 37 Data-(6)
17 P5V(3) 38 P5V(6)
18 GND(3) 39 GND(6)
19 SL(8) 40 -

*~’ sign means the unused pin.

Robostar Co., Ltd.
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Robot Connection and External Interface

B Extension axis power interface

Housing, Protection cap HDC-10B-ABU-N/ HDC-10B-DC (Weidmuller)

HDC-HEEE-18-FC(Weidmuller)

Crimp contact HDC-C-HE-BM4.0AG (Weidmuller)

L

0000 |l
9000

s

Extension axis power connector pin out

No. Signal No. Signal
1 u(7) 10 W(7)
2 u(7) 11 W(7)
3 FG(7 12 W(8)
4 u(@e) 13 W(8)
5 u(s) 14 BK+(7)
6 V(7) 15 BK-(7)
7 V(7) 16 FG(8)
8 V(8) 17 BK+(8)
9 V(8) 18 BK-(8)

Robostar Co., Ltd.
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5. Input/output Connection

[t describes how to connect I/O with the host controller and external devices. Make
sure to connect correctly after checking the pin number of each I/0.

B Cabling path

® Q

g
| el e

©
EQ AR AA !
@ o@o@c 0 oo o

s

— Block(Option)
Cable Mount
<Cabling path)>
/N CAUTION
P Pay particular attention that incorrect connection could damage the controller, as well as the
peripherals.
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5.1 1/0O assignment

B |/O for N2M-Series is composed of User I/O (20 points/20 points), and Option I/O (32
points/32 points).

W System 1/O Assignment is used in a teaching pendant as follows.

B The detailed information can be obtained from “Operation Manual’.

Teach pendant menu MAIN MENU — 6.1/0 — 1. GPIO
0 User I/0(20/20)

User I/O assignment 1 User 1/0(20/20) + Option I/O (32/32) ref1)
2 User 1/0(20/20) + Option I/O (64/64) ref1)

Ref 1) The customer can be use max Option I/0(64/64) with use secondary card.

5.2 1/0O specification

ltem User Input ‘ User Output
Voltage rating DC 24V + 10% (External power source)
Current rating Min. each 5mA Max. each 50mA
Insulation Photo coupler Photomos Relay
Input Resistance 4.7k -
I/0 Contacts 20pts 20pts
Controller Connector MDR 10250-52A2PL, 3M
External Connector MDR 10250-3000PE, 3M
/N CAUTION
» N2M-Series does not provide internal power source for I/O. Be sure to use the external power
source.
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5.3 USER I/O interface

m USER I/O Connector(MX1)

Controller connector MDR 10250-52A2PL, 3M
External connector MDR 10250-3000PE, 3M

50\@/25 ol e

A

[o]

(Ref.1)

Ref. 1) Connected 1:1 to the pins of I/O external connector

/AN\CAUTION

» N« P Type can be decided by the common power connection.

N type : Input — Positive Common (24V+), Output — Negative Common (24V-)
P type : Input — Negative Common (24V-), Output — Positive Common (24V+)
» Connect the power supply N « P type distinctly. Incorrect wiring may cause damage to the

controller.
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Robot Connection and External Interface

User I/0O connector (MX1) pin out

PIN No. Signal Description
! P e GHD Commn or SR BT e
2 USERINO User Input Contact 0
3 USERIN 1 User Input Contact 1
4 USERIN 2 User Input Contact 2
5 USERIN 3 User Input Contact 3
6 USERIN 4 User Input Contact 4
7 USERIN 5 User Input Contact 5
8 USERIN 6 User Input Contact 6
9 USERIN 7 User Input Contact 7
10 IN_COM1 N type: VCC Common for USER INPUT
P type: GND Common for USER INPUT (Ref.1)
11 USERIN 8 User Input Contact 8
12 USERIN 9 User Input Contact 9
13 USERIN 10 User Input Contact 10
14 USERIN 11 User Input Contact 11
15 USERIN 12 User Input Contact 12
16 USERIN 13 User Input Contact 13
17 USERIN 14 User Input Contact 14
18 USERIN 15 User Input Contact 15
19 IN_COM2 N type: VCC Common for USER INPUT
P type: GND Common for USER INPUT (Ref.1)
20 USERIN 16 User Input Contact 16
21 USERIN 17 User Input Contact 17
22 USERIN 18 User Input Contact 18
23 USER IN 19 User Input Contact 19
24 - -
25 - -
B “’sign means the unused pin.

Ref. 1) refer to 5.4 User I/O circuit diagram

Robostar Co., Ltd.
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PIN No. Signal Description
26 308 Coman forUSER OVt 0
27 USER OUT 0O User Output Contact O
28 USER OUT 1 User Output Contact 1
29 USER OUT 2 User Output Contact 2
30 USER OUT 3 User Output Contact 3
31 USER OUT 4 User Output Contact 4
32 USER OUT 5 User Output Contact 5
33 USER OUT 6 User Output Contact 6
34 USER OUT 7 User Output Contact 7
35 OUT COM1 N type: GND Common for USER Output
- P type: VCC Common for USER Output (Ref.1)
36 USER OUT 8 User Output Contact 8
37 USER OUT 9 User Output Contact 9
38 USER OUT 10 User Output Contact 10
39 USER OUT 11 User Output Contact 11
40 USER OUT 12 User Output Contact 12
41 USER OUT 13 User Output Contact 13
42 USER OUT 14 User Output Contact 14
43 USER OUT 15 User Output Contact 15
u OUT_COM2 e VCC Common o UER Ot et
45 USER OUT 16 User Output Contact 16
46 USER OQUT 17 User Output Contact 17
47 USER OUT 18 User Output Contact 18
48 USER OUT 19 User Output Contact 19
49 - -
50 - -
B ““’sign means the unused pin.

Ref. 1) refer to 5.4 User I/O circuit diagram
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5.4 USER I/O circuit diagram

m N-type USER 1/O circuit diagram(Input: PCOM, Output: NCOM)

USER INPUT(PCOM) USER OUTPUT(NCOM)
DC24v GND DC24vV GND
_>* 1 IN_COMO —. 27 | USER_OUTO (oA}
13 I [
| v d 2 USER_INO n —
lj* — 28 | USER_OUT1 [tom}—
29 | USER.OUT2
i Jae | e
| m 3 USER_IN1 7“‘2 | — 30 | USEROUT3 (5]
4 USER_IN2 31| USER.OUT4
5 USER_IN3 L 14 32| USER.OUTS [tom}
T 6 USER_IN4 33| USER.OUTE [tom]
- 7 USER_INS — 34 | USER_OUT7 (o5}
i 8 | user.INs n m/\/v]
_ 4.7K 9 USER_IN7 ] = 26 OUT_COMO
DC24V GND DC24V GND
10 | INn_com 36 | USER_OUTS

LOAD

y*][ é }
2 o 11 ] USER.INS |

TR

a.

o
- — 37 | USER_OUT9 o
38| USER.OUT10
23 } —————————{ oA}
]} % 47K 12 |  USER_IN9 fx n?& — 39| USEROUT11
- v : . . [oAo}—
13 | USERIN10 40 | USER_OUT12
4L L 14| userINtt L L L 41| userouti3 [tom}
T 15 | USERIN12 42| USER.OUT14
- 16 | USERIN13 —. 43 | USER.OUT15 [tom}—
i 17| UsER.IN14 n m/\/\rT
47K 18 | USER.IN1S = 35| out_com1
] AAA .
DC24v GND DC24V GND
— 19 | IN_COM2 — 45 | USER_OUT16 rToR5}—
y rx § 47K ng m
;| ATH 20| USER.IN16 ] —1
i N e -
X ———————{tono}H
> g 47K 21 USER_IN17 7‘L§ ua{ —
_ A A
— . T — 48 | USER_OUT19 iR}
bk | S 22|  usERIN18 u mv\fl
2 3 AKX 23| USER.IN19 | 1 44 | out_com2
V

/N\CAUTION

»  When wiring the power source, confirm that the connection polarity of DC 24V is correct.

»  Mis-wiring may cause the internal parts to be destroyed. Pay special attention to the polarity of the
common contacts.

The external supply voltage has to be DC 24V+10%

»  When soldering connector pins, provide pins with tubes to prevent short-circuit of pins.

v
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m P-type USER I/O circuit diagram(Input: NCOM, Qutput: PCOM)

DC24V GND DC24V GND
1 IN_COMO 27| USER.OUTO el
pr pr
A
_ ATK 2 USER_INO | _ —
r r 28| USEROUT1 TR
] E{N\'-T 29 | USER_OUT2 —
a LOAD
A7K 3 USER_IN1 7""( — 30 USER.OuT3 o
_ -
4 USER_IN2 — 31] USER.OuUT4 —
—0 o—s LOAD
5 USER_IN3 — 4 L L 32] userours —
6 USER_IN4 — 33 USER.OUTE ey
— o—1¢ LOAD
T 7 USER_IN5 34| USER.OUT7 —
1 o—4 — LOAD
x 8 | USER.ING — mwj
| A7K 9 USER_IN7 A | = 26 | out_como
DC24V GND DC24V GND
10| INn.comt 36 | USER OUTS e
r "
A
| 7K 11| USER.IN8 A | —
pur = 37 USER.OUTY rons
] mN\J 38 | USER_OUT10 —
A LOAD
27K 12| USER.IN9 7""( — 39 USER.OUTI1 o
_ -
13| USER.IN10 — | 40| USER.OUT12 rrors
] | ]
Ll 14| userInNn — | 4 L L 41 userouti3 rroan
oy 7 oy ~ L=AT T
T 15| USER.IN12 — | 42 USER.OUT14 R
7 8.
— 16 | USER.IN13 - . 43| USER.OUTIS om0}
Y & 17 | USER.IN14 — | W
| A7K 18 | USER.IN15 - | = 35 our_com
DC24V GND DC24V GND
19| IN_COm2 45 ) USER.OUT16 D]
=22 T

X
_j;# %‘-’K 20 | USER.IN16 - B

Bl
r — 46 | USER.OUT17 rons
X E{N\J 47 | USER.OUT18 ,_|L°A_'D
| 4.7K 21 USER_IN17 7"“( | =
- T — 48 | USER_OUT19 ]
% 22| USER.IN18 — | mwj
| 47K 23| USER.IN19 A | — 44 | out_com2

/N CAUTION

» When wiring the power source, confirm that the connection polarity of DC 24V is correct.

»  Mis-wiring may cause the internal parts to be destroyed. Pay special attention to the polarity of the
common contacts.

The external supply voltage has to be DC 24V+10%

»  When soldering connector pins, provide pins with tubes to prevent short-circuit of pins.

v
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5.5 USER I/O Terminal Block

W [f the user I/O Terminal block is configured as an option, the terminal block is installed
on door inside.

Controller terminal block 250-510(Wago)
Connection terminal 20AWG, 8 mm, Ferrule

A

esssssssssses. .o
9900000000000000000000000

A

winlninlnlninininliniy

Pin No.[10]

User I/O terminal block pin out

PIN . PIN : PIN .
Loc. Signal Loc. Signal Loc. Signal
No. No. No.
1 IN_COMO 11 IN_COM1 21 IN_COM2
2 } 12 - 22 -
3 USERIN O 13 USERIN 8 23 USERIN 16
4 USER IN 1 14 USERIN 9 24 USERIN 17
81 5 USER IN 2 82 15 USERIN 10 183 25 USERIN 18
6 USERIN 3 16 USERIN 11 26 USERIN 19
7 USERIN 4 17 USERIN 12 27 -
8 USERIN 5 18 USERIN 13 28 -
9 USER IN 6 19 USER IN 14 29 -
10 USERIN 7 20 USERIN 15 30 -
1 - 11 - 21 -
2 OUT_COMO 12 OUT_COM1 22 OUT_COM?2
3 USER OUT O 13 USER OUT 8 23 USER OUT 16
4 USER OUT 1 14 USER OUT 9 24 USER OUT 17
84 5 USER OUT 2 85 15 USER OUT 10 86 25 USER OUT 18
6 USER OUT 3 16 USER OUT 11 26 USER OUT 19
7 USER OUT 4 17 USER OUT 12 27 -
8 USER OUT 5 18 USER OUT 13 28 -
9 USER OUT 6 19 USER OUT 14 29 -
10 USER OUT 7 20 USER OUT 15 30 -
v' *?sign means the unused pin.
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5.6 Extension user I/O interface (Option)

W Extension user input connector (DX1)

Robot Connection and External Interface

Controller input connector(Option)

5510-44S5-02A-01(NELTRON)

External input connector(Option)

5508-44P-02A-01(NELTRON)

(Ref.1)

44 15 -l

N

A

PR

31 1

(o}

Ref. 1) Connected 1:1 to the pins of I/O external input connector

Extension user input connector(DX1) pin out

PIN . L PIN i L.
Signal Description Signal Description

No. No.

3 IN_COMO N type : VCC Common 9 IN_COM2 N type : VCC Common

P type : GND Common (Ref. 2) P type : GND Common (Ref. 2)

31 USER IN 20(52) Extended User Input Contact 20(52) 37 USER IN 36(68) Extended User Input Contact 36(68)
17 USER IN 21(53) Extended User Input Contact 21(53) 23 USER IN 37(69) Extended User Input Contact 37(69)

1 USER IN 22(54) Extended User Input Contact 22(54) 7 USER IN 38(70) Extended User Input Contact 38(70)
32 USER IN 23(55) Extended User Input Contact 23(55) 38 USER IN 39(71) Extended User Input Contact 39(71)
18 USER IN 24(56) Extended User Input Contact 24(56) 24 USER IN 40(72) Extended User Input Contact 40(72)
2 USER IN 25(57) Extended User Input Contact 25(57) 8 USER IN 41(73) Extended User Input Contact 41(73)
33 USER IN 26(58) Extended User Input Contact 26(58) 39 USER IN 42(74) Extended User Input Contact 42(74)
19 USER IN 27(59) Extended User Input Contact 27(59) 25 USER IN 43(75) Extended User Input Contact 43(75)

N type : VCC Common N type : VCC Common
6 IN_COM1 12 IN_COM3
P type : GND Common (Ref. 2) P type : GND Common (Ref. 2)

34 USER IN 28(60) Extended User Input Contact 28(60) 40 USER IN 44(76) Extended User Input Contact 44(76)
20 USER IN 29(61) Extended User Input Contact 29(61) 26 USER IN 45(77) Extended User Input Contact 45(77)
4 USER IN 30(62) Extended User Input Contact 30(62) 10 USER IN 46(78) Extended User Input Contact 46(78)
35 USER IN 31(63) Extended User Input Contact 31(63) 141 USER IN 47(79) Extended User Input Contact 47(79)
21 USER IN 32(64) Extended User Input Contact 32(64) 27 USER IN 48(80) Extended User Input Contact 48(80)
5 USER IN 33(65) Extended User Input Contact 33(65) 1M USER IN 49(81) Extended User Input Contact 49(81)
36 USER IN 34(66) Extended User Input Contact 34(66) 42 USER IN 50(82) Extended User Input Contact 50(82)
22 USER IN 35(67) Extended User Input Contact 35(67) 28 USER IN 51(83) Extended User Input Contact 51(83)
13 - - 29 - -

14 - - 30 - -

15 - - 43 - -

16 - - 44 - -

B '~ sign means the unused pin.

B The numbersin ‘()’ apply with secondary Ext. user I/0 board.

Ref. 2) refer to 5.7 User I/O circuit diagram

Robostar Co., Ltd.
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W Extension user output connector (DX2)

Robot Connection and External Interface

Controller output connector(Option)

5510-44P-02A-01(NELTRON)

External output connector(Option)

5508-44S5-02A-01(NELTRON)

(Ref.1)

31 \ /1

A

AN

44 15

Ref. 1) Connected 1:1 to the pins of I/0 external output connector

Extension user output connector (DX2) pin out

PIN . - PIN . -
Signal Description Signal Description

No. No.

31 USER OUT 20(52) | Extended User Output Contact 20(52) 37 USER OUT 36(68) | Extended User Output Contact 36(68)
17 USER OUT 21(53) | Extended User Output Contact 21(53) 23 USER OUT 37(69) | Extended User Output Contact 37(69)

1 USER OUT 22(54) | Extended User Output Contact 22(54) 7 USER OUT 38(70) | Extended User Output Contact 38(70)
32 USER OUT 23(55) | Extended User Output Contact 23(55) 38 USER OUT 39(71) | Extended User Output Contact 39(71)
18 USER OUT 24(56) | Extended User Output Contact 24(56) 24 USER OUT 40(72) | Extended User Output Contact 40(72)

2 USER OUT 25(57) | Extended User Output Contact 25(57) 8 USER OUT 41(73) | Extended User Output Contact 41(73)
33 USER OUT 26(58) | Extended User Output Contact 26(58) 39 USER OUT 42(74) | Extended User Output Contact 42(74)
19 USER OUT 27(59) | Extended User Output Contact 27(59) 25 USER OUT 43(75) | Extended User Output Contact 43(75)

N type : GND Common N type : GND Common
3 OUT_COMO 9 ouT_COM2
P type : VCC Common (Ref. 2) P type : VCC Common (Ref. 2)

34 USER OUT 28(60) | Extended User Output Contact 28(60) 40 USER OUT 44(76) | Extended User Output Contact 44(76)
20 USER OUT 29(61) | Extended User Output Contact 29(61) 26 USER OUT 45(77) | Extended User Output Contact 45(77)
4 USER OUT 30(62) | Extended User Output Contact 30(62) 10 USER OUT 46(78) | Extended User Output Contact 46(78)
35 USER OUT 31(63) | Extended User Output Contact 31(63) 41 USER OUT 47(79) | Extended User Output Contact 47(79)
21 USER OUT 32(64) | Extended User Output Contact 32(64) 27 USER OUT 48(80) | Extended User Output Contact 48(80)

5 USER OUT 33(65) | Extended User Output Contact 33(65) 11 USER OUT 49(81) | Extended User Output Contact 49(81)
36 USER OUT 34(66) | Extended User Output Contact 34(66) 42 USER OUT 50(82) | Extended User Output Contact 50(82)
22 USER OUT 35(67) | Extended User Output Contact 35(67) 28 USER OUT 51(83) | Extended User Output Contact 51(83)

N type : GND Common N type : GND Common
6 OUT_COM1 12 OUT_COM3
P type : VCC Common (Ref. 2) P type : VCC Common (Ref. 2)

13 - - 29 - -

14 - - 30 - -

15 - - 43 - -

16 - - 44 - -

B ““sign means the unused pin.

B The numbersin ‘()’ apply with secondary Ext. user I/0 board.
Ref. 2) refer to 5.7 User I/O circuit diagram

Robostar Co., Ltd.
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5.7 Extension user /O circuit diagram
m N-type Extension user I/O Circuit diagram(Input: PCOM, Output: NCOM)

OPTION USER INPUT(PCOM) OPTION USER OUTPUT(NCOM)
DC24v GND DC24V GND
- 3 | In_como - i 31| USEROUT20(52)  riy |
; %

_>+ ;AN 31  USER.IN20(52) | I
- — 17 USEROUT21(53) oy |

* g g 1 1] userourase) o
B A 17 |  USER_IN21(53) 7y N 32) USER.OUTZISS) i

1 USER_IN22(54) 18 | USER OUT24(56)

& Ll 32] usERIN23(s5) 4 L L 2 | userour2s(s7)
T T ‘[ 18 | USER_IN24(56) T T T 33| USER OUT26(58)
- 2 USER_IN25(57) — 19| USER.OUT27(59) oy

+ % 33|  USER IN26(58) q 1
_ 47K 19 | USER_IN27(59) | 1 3 OUT_COMO

DC24V GND DC24V GND

= 6 | Incom e e 34 | USER OUT28(60)

:>’_+_'% A 34| USER_IN28(60) i % Uismo}
1
[

- — 20| USEROUT2H(E1) g
> * % } q 4 | userout3oE2)
B A 20 |  USER_IN29(61) X | 35 USEROUT31(63) rrmmsy
4 USER_IN30(62) 21| USER OUT32(64)
L L1 5] userinaies L Ll s | useroursses)
‘[ 21|  UsER.IN32(64) 36| USER OUT34(66)
- s | userinasies) N 22| USEROUT3SE7) o |
>’+ s 36 |  USER_IN34(66) } q L
i A 22| USER.IN35(67) | 6 | OuT.com
DC24v GND DC24V GND
- 9 | in_com2 —. 37| USEROUT36(68) s |
_>’+ % 47K 37|  USER_IN36(68) _} q 1
= =4/ S —] 23|  USER OUT37(69)
> % 1 7 | useRouT3s(70
| 4K 23|  USER.IN37(69) X 1 38| USEROUTI(T) rro |
7 | USER.IN38(70) 24| USER 0UT40(72)
b 4L L 38 usER.IN39(71) L 44 8 | USEROUTAIE3) oy |

W

N
a

T TT 2] userinao2) T TT 39 userourazza)
8 | userinNa1(73) USER OUTA3(5) oy |

I % 39|  usER.IN42(74) g E
| AT 25 | USER_IN43(75) N ouT_com2

©

DC24v GND DC24V GND
o 12| IN_COM3 = 40 | USER_OUT44(76) (oo}
4 —
_>' % An 40 |  USER_IN44(76) _} Q
- - e 26| USEROUTAS(D) oy |
[ 1 10] UsEROUTAETE) o
a7 26 | USER_INAS(77) 7% I 411 USEROUTAT(79)  ronsy o
— W
10 | USER_IN46(78) 27 | USER OUTA8(80;
4 A L 41| USERIN47(79) L 44 1] USEROUTANBY) sy |
T iE 27| USER_IN48(80) b T T 42 uSER.OUTS0(82
- - 11| USER_IN49(81) 28| USER.OUTSIEBY)  rry
2 42 | USER_IN50(82) 1l
L & A 28 | USER_IN51(83) 12 ) our.com3

/N\CAUTION

»  When wiring the power source, confirm that the connection polarity of DC 24V is correct.

»  Mis-wiring may cause the internal parts to be destroyed. Pay special attention to the polarity of the
common contacts.

The external supply voltage has to be DC 24V+10%

»  When soldering connector pins, provide pins with tubes to prevent short-circuit of pins.

v
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B P-type Extension User I/O Circuit diagram(Input: NCOM, Output: PCOM)

DC24V GND DC24v GND
= ‘7Kv 31 USER_IN20(52) . e l 3 OUT_COMO
>’ } g 1 31] USEROUT20(52)  ——
- — LOAD
— A 17  uUsERIN21(53) 7% -
b 1 | USERIN22(s8) o Ii
h* B¢ 32 USER_IN23(55) ° ] } Q i 17 USER_OUT21(53)
il 2 o—4 — = {toan}
18 | USER_IN24(56) ol 1 USER_OUT22(54) oAb}
L Ll 2| userinzs(sn | L Ll 32| useroursss o
33|  USER.IN26(58) | T 18 | USEROUT2A(56) (s
= v 19 | USER.IN27(59) =] =5 2 | USEROUT2S(S7)  (msy
47K l 33 USER_OUT26(58) 1
LOAD
L 3 | IN_como i i 19| USEROUT27(59) (o
DC24v GND DC24v GND
- - 34| USERIN28(60) - | e 6 | our.com
‘flKv l
i i 34| USER.OUT28(60)  ——
= 20| userin2961) 7 X —
]| s — ] -
: 4 | userIN30(62) -] } g L
i 35| user.IN31(63) -] | 20 USER OUT29(61)
21| USERIN32(64) — | 4| USEROUTIO62) oy
L Ll s | userinzaes) — | 4 il 3] useroursien o
] T T 36] USERIN34(66) — | T T T 21| USEROUTI64) oy
22| USERIN35(67) Z | — 5 | USEROUT336S) oy
4 [ 36| USER.OUT34(66) —
— LOAD
6 IN_COM1 22 USER_OUT35(67) 1
—t ot LOAD
DC24V GND DC24v GND
S 37 USER_| AR = 9 OUT_COM2
47K
__>| _} Hﬂ! ] 37| USEROUT36(68) oo
__+_-, 23| USER_IN37(69) 7x e
47K 2 USER_IN38(70! ]_
_:>’ 38| uUSERIN39(71) - 1l 1 23| USEROUTNE9) 1)
24| user.IN40(72) e 7 | USEROUT38(70) 1o
4 o 3_ USER_IN41(73) C :: :: 4 38 USER_OUT39(71) oA}
39|  user_IN42(72) - T 24| USEROUTAO(72) oo
i o 25 | USER IN43(75) =] s 8 | USEROUTAIZ3)  risrey
a7k 1 39| UsEROUTA274)
-
9 | incomz 25| USEROUTA3S)
- — LOAD
DC24v GND DC24v GND
s o 40 | USER IN44(76) -] - 12| our.coms
47K
4 =
il 40 USER_OUTA44(76) oA}
e L T
___+_-, §W 26 |  USER_INAS(77) x| s PO O
47K 10 USER_IN46(78) ]_
_>‘ a1 user Na7(79) - _ il 26| USEROUTAS(TY) o
27|  user_INas(80) g | 10| UsEROUTA6(E)
L P L UsER_lNaQ!B") i L L 4 i USER_OUT47(79) I:LOAD
42 | USER_INSO(82) | T 27) USEROUTAB(BO) -
— Sy 28 | USER.IN51(83) — 1 | e 1] userourasen o
$d ik 42| UsER OUTSO(B2)  —
= LOAD
il b 12| Incoms 28| uUsEROUTSIB)
=y

/N\CAUTION

»  When wiring the power source, confirm that the connection polarity of DC 24V is correct.

»  Mis-wiring may cause the internal parts to be destroyed. Pay special attention to the polarity of the
common contacts.

The external supply voltage has to be DC 24V+10%

»  When soldering connector pins, provide pins with tubes to prevent short-circuit of pins.

v
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Robot Connection and External Interface

5.8 Board ID Setting about extension user 1/0 Board

B Extended USER IO board should be set to Board ID so that it is recognized by software.
B Refer to 'Operation and Operation Manual' for detailed software setting.

swisw2 Boord ID Switch

* [m

SW2

BD No.

oN
12
o o LOF

OFF
ON

Board No.1
Board No.2

sw

sbspney
s evrers

<Ext. USER 10 Board)

B \When using two extension boards, an 10 No. is assigned according to the board ID

sequence.

10 No. assignment

Board ID 1

USER IN 20~51, USER OUT 20~51

Board ID 2

USER IN 52~83, USER OUT 52~83

/N\CAUTION

» When using two extension boards, be sure to set different board IDs.

Robostar Co., Ltd.
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Chapter 4 About Teach Pendant

1. Connection of Teach Pendant

As shown below, connect T/P connector of the robot controller to the teaching pendant.

(1) N2M 6 axis controller

ﬂ ﬂ {Teach Pendant)>

1

Aobostar

[
[

<{N2M 6 axis controller >

Connection of Teach Pendant

/N\CAUTION

» After connector connection, be sure to engage a screw-lock of the connector.

» If the connector is unexpectedly separated, the controller will fall into the emergency state.
» If the connector is separated, the controller doesn’t apply to KCs certification.

Robostar Co., Ltd. 64 /87



About Teach Pendant

38 .

08.0

65 /87

MERGENCY

110

..@ B N

Sl e M
.@@ iy :
@.@..ﬂﬂ..

(D EREREEI )
(DAL

L e

¢ BGC

2. Appearance and operation
2.1 Full size

Aobostar

Size
110 (W) x 258.2 (D) x 38 (H)

Model
TPN-9000
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2.2 Operation keys
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About Teach Pendant

- Emergency stop switch

: Mode select switch

. LCD display

: Model name of teach pendant
. LED indicator

: Function key

- Deadman switch
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2.3 Operation keys description

(1) Emergency Stop Switch

>

In emergency situation, the robot operation is stopped.
>

Power source for a motor is shut down.

» MANUAL : Manual mode is the mode for setup work.
» AUTO : Automatic mode is only permissible for system

control. Edit key doesn’t work at the mode.(System Mode)

(3) Function Key

4 N

‘/'ﬁ ‘/'ﬁ ./ﬁ ./ﬁ
| A || r2 || Fs || Fa|
N SN SN/

» Menus on ascreen(LCD) are selected.

» A menuis changed according to a mode. For menu

— = selection and its function, refer to ‘Program Manual’.
| 75 || Fe |
A AN J

- J

(4) Direction Key

» A cursoron ascreen is moved in the direction of arrow.
_\\ » How to use the direction key depends on a mode.

— = Ex.) When to write a robot program in JOB mode

< V| ]

N N N

» Only four commands can be displayed on 1 screen and
so, if the direction key is used when more than 4

commands are necessary, other commands can be shown
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(5) Page Up/Down Key

—
(Pg Up||Pg D;

. SN

(6) Shift Key

N
@mﬁ|
AN /

(7) Escape Key

Y
EC‘
S

P
AN

(8) Reset/Delete Key

(9) Enter Key

Robostar Co., Ltd.

About Teach Pendant

» A cursor can be moved on a basis of screen.

v

‘Pg Up’ key moves up a screen, and ‘Pg Dn’ key moves
down a screen. If these keys are used in point teaching,
the point number can be increased or decreased.

» This key enables 1 key to perform 2 functions.

» If this key is pressed, LED at the upper right of the
teaching pendant lights up.

» When in lit state the bottom function of the key is
executed. (E.g., entering Alphabet)

» When in turned off state the upper function of the key is
executed.

» Used to escape from the state displayed on LCD screen
to the previous state or mode.

» RST - Reset the alarmed state.

» DEL - Delete the wrong used letter, number, and

commands.

» Used to input the desired data.

» Usage is dependent on a mode.

ex.) Parameter mode— The sign changes when this key is
pressed.

JOB mode— This key is used to input the command when

writing a program.
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(10) Number & Sign Key

~

-

J

NG

About Teach Pendant

(7389 » Used to enter the numerals.

l‘\zi/‘l “\:;,/‘l "\:;,/"

(4 \I (s \I [ é\} » Used to select a mode or for MDI teaching, in which this
IV, .

|‘>-f<| ‘}—;(l F?ﬁ key is used to enter the numerals among the command.

o ") s

(’F\.‘ (*\‘ ('j'al » When 16-ary number is used in commands or when the

(v )lw ) x) output contact is checked, numerals O to F are used.

(11) Axis Moving Key

e

» Used to move each axis of the robot.

» When these keys are pressed in an initial menu screen or
N on a point teaching (CURR) screen, the axis moves in the
direction of the arrow

RNV
T u >

JOG movement and INCH movement can be performed.

!

(12) Character Key

» Used to enter the characters.

(yoy (= 45 +)

|
‘\A/"J\_Y Z_/l

» Used to type JOB name, or to enter variable name, label
name, sub-execution sentence name in commands
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(13) Special Function Key

» On a point teaching (CURR) screen, I/O (In/Out) state
can be seen.

» While in operation, I/O and internal contact is monitored.

Block setting function when the program is corrected,
deleted, and moved.

» On apoint teaching (CURR) screen, JOG movement and
INCH movement are selected.

» On apoint teaching (CURR) screen, the velocity of the
VEL) axis moving key is set up in 3 steps.
\i/
In INCH movement, the moving distance is set up, and in

point checking (Forward), the moving velocity is set up.

» While in operation, the velocity (RPM) of a motor of each
axis is checked.

» On apoint teaching (CURR) screen, Servo ON/OFF can
be done.

» On apoint teaching (CURR) screen, the brake of each
axis can be turned on/off.

-

» While in operation (RUN mode), robot moving velocity is
increased.

» While in operation (RUN mode), robot moving velocity is
decreased.
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2.4 Deadman Switch

When performing teaching using a teaching pendant, press the following shown part and
then operate the robot.

Deadman
Switch

<Front> <Right Side)>
Deadman Switch is used to automatically, safely stop the robot, when the robot cannot
normally operate due to the unexpected situations, such as power failure, full discharge, or
other emergency situation, during a manual mode (Jog mode) of robot operation based on
the teaching pendant. If such situation occurs, a user can stop the robot operation by
changing the pressure pressing the deadman switch.

Deadman Switch has the following three behavior conditions.

) . Robot
Pressing Strength Switch State .
Operation
When the switch is not pressed, or weakly OFF X
pressed
When the moderate pressure is loaded on the ON 0
switch
When too strong pressure is loaded on the OFF X
switch

If the Deadman Switch is turned OFF, the robot does not operate or stops while in
operation.
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Chapter 5 Alarm code
For details, refer to N2-AM-ECO O (Alarm and Maintenance Manual)

1. Alarm Summary List

No. Code Message Description
1 1003 Out of Memory Memory Allocation Error Prevention
2 1021 Job step info error Mismatch in the number of lines of JOB program
3 1091 FAN error FAN failure occurred
4 1092 FBUS Mismatch error In case that field bus type is not in line with the parameter value
5 1104 Servo On Error Transition failure to servo on state
6 1105 Servo Off Error Transition failure to servo off state
7 1107 ORIGIN FAIL Origin Work Failure Alarm
8 1108 Not Completed Org It occurs when conducting other works during Origin work.
9 1178 MC OFF error MC (Magnetic Contact) Alarm
10 1179 Safety relay fault The relay of Safety module were not in contact.
11 1186 In range error Exceed the robot’s range
12 1199 DEADMAN error Dead Man switch was not in contact when operating the robot in
the manual mode
13 1204 Not Teaching Point It occurs when using the point that teaching was not performed.
I h h hi i h i
14 1219 Range Over error t occurs W en the teaching point exceeded to the maximum
movable distance.
It occurs when having problems in the command interpretation
15 1236 Interpreter error . .
during execution of JOB program.
16 1237 Invalid ThreadID It occurs in case of Thread ID allocation error in JOB program
17 1315 Compile error JOB Program Syntax Error
o In case that the calculated result is not the number, when
18 1414 ik isnan error . . . . .
interpreting the inverse kinematics of robot.
. " Coordinate conversion error occurs when interpreting the inverse
19 1415 ik position error . .
kinematics of robot.
20 1422 Time Sched. error Failure in time plan for motion command
In case that a position command exceeds RANG(SW-Limit) settin
21 1423 Over Range error posit X ( imit) ng
range
22 1424 Over Speed error In case that the speed command exceeds the allowed range
23 1425 Over Accel. error In case that the acceleration command exceeds the allowed range
24 1426 Inposition error In case of exceeding the position error tolerance range
55 1427 16 TimeOut error In case tha't the calgulation time of a position command exceeds
the execution cycle time.
26 1428 TG Mode error It occurs in case of violation in trajectory status transition
27 1429 ENC Count error It occurs when the variation of a feedback pulse exceeds the
allowed range.
)8 1430 REF Count error It occurs when the variation of a command pulse exceeds the
allowed range.
29 1431 Servo ON/OFF TimeOQOut It occurs when the status of servo doesn’t match.
30 1434 Over Trq error It occurs when the defined torque limit value was exceeded.
31 2101 T/P emergency It occurs when the T/P stops by an emergency stop switch.
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32 2102 Front emergency It occurs when thg system is in emergency stop state by an
emergency stop switch on the front panel.

33 2103 System emergency It occurs vyhen the system was in emergency stop due to system
I/O operation.

34 2104 Auto emergency :;cijr(;sh\;lv:(je; any one of contacts in Interlock A was disconnected

35 2105 Manual emergency It occurs when any of contacts in Interlock M was disconnected in
Manual Mode.

36 2108 Mode mismatch error I(;tizzcrz;stl\;\fhen the Safety Input Signals in pair were being entered

37 2115 Main Board Tmp error Istect)ijrj;;:gf;?e temperature of main board was higher than the

38 4210 IPM fault It occurs when an over-current (HW) flows in IPM.

39 4211 IPM temperature It occurs when IPM is over-heated.

40 4214 Over current It occurs when an over-current flows.

41 4215 Current offset Current Offset error occurs

42 4216 Current limit exceed It occurs when the Current limit value was exceeded.

43 4221 Continuous overload It occurs in case of continuous overload.

44 4222 Driver temperature 1 It occurs in case of driver over-heating1.

45 4223 Regeneration overload It occurs in case of Regeneration overload.

46 4224 Motor cable open It occurs when motor cable was disconnected.

47 4225 Driver temperature 2 It occurs in case of driver over-heating2.

48 4226 Encoder temperature Encoder over-heat

49 4227 Motor temperature Motor over-heat

50 4230 Encoder comm err Encoder Communication Error

51 4231 Encoder cable open It occurs when encoder cable was cut.

52 4232 Encoder data err In case of encoder data error

53 4233 Motor ID setting In case of wrong setting in Motor ID

54 4234 Z phase open err It occurs when the Motor Z phase was opened.

55 4235 Low battery err It occurs when the encoder battery became low voltage state.

56 4236 Sin ENC amplitude In case of errors in the amplitude of encoder sine waves

57 4237 Sin ENC frequency In case of errors in the frequency of encoder sine waves

58 4238 Encoder setting In case of errors in encoder setting

59 4239 Encoder Over Current It occurs when the over-current flows in encoder

60 4240 Under voltage It occurs in case of low voltage

61 4241 Over voltage It occurs when the over-current flows.

62 4242 Main power fail Problem occurs in main power source.

63 4243 Control power fail It occurs in case of the control power source.

64 4244 DC Fan Trip It occurs when driver Fan doesn’t operate.

65 4250 Over speed limit It occurs in case of over speed.

66 4251 POS following It occurs in case of significant position error

67 4253 Excessive deviation In case that a significant speed error occurred

68 4263 Parameter checksum It occurs when there is a problem in driver parameter data.

69 4271 Factory setting Abnormal value in factory setting

70 4501 Ethercat stop In case of complete loss in EtherCAT communication

71 4502 Ethercat Comm fail In case of error during EtherCAT communication

72 5010-0 General overcurrent General overcurrent

73 5010-1 Hardware overcurrent Hardware overcurrent detected

Robostar Co., Ltd.

73 /87




Aobostar

Alarm code

74 5010-2 Software overcurrent Software overcurrent detected

75 5010-3 Inverter error Inverter error

76 5010-4 DC overcurrent DC overcurrent detected

77 5010-6 Poser stage overload Power stage high overload I2T limit exceeded

78 5010-7 Maximum current err Actual current exceeds motor maximum current

79 5010-8 Motor wirebreak err Motor wirebreak detected

80 5010-9 Sum current too high Sum current u+v+w too high, possible short circuit to ground
81 5011-0 12T limit exceeded 12T limit exceeded (device protection)

82 5011-1 12T limit exceeded 12T limit exceeded (device protection)

83 5012-0 12T limit exceeded 12T limit exceeded (device protection)

84 5012-1 12T limit exceeded 12T limit exceeded (device protection)

85 5013-0 Motion control error General Motion control error

86 5013-1 To many point cmmand Set of set points: Stack overflow, to many set points commanded
87 50132 Software limit :;)::\:vnz;rsd.l|rg(|)tmsr\r/]v;tnc§ iS\/\:joiSucl;irdbeed IV|o|ated by new profile mode
88 5013-3 Failed to move axis Failed to move axis to TargetPosition: distance too large
89 5014-0 Over voltage detect Over voltage detected

90 5014-1 Over voltage detect Device monitoring: Over voltage detected

91 5014-2 DC link out of range DC link center out of range

92 5015-0 Under voltage detect Under voltage detected

93 5015-1 Under voltage detect Device monitoring: Under voltage detected

94 5018-0 Over temperature Over temperature Detected

95 5018-1 High in temperature Interior temperature too high

96 5018-2 High power temp Power stage temperature too high

97 5020-1 Power controller err Power stage controller framing error

98 5020-2 Power controller err Power stage controller checksum error

99 5020-3 Power controller err Power stage controller I/O error

100 5020-4 Power controller err Initialization of power stage parameters failed

101 5020-5 Supply para init err Initialization of supply parameters failed

102 5021-1 Unspecified brake er Motor brake wire break detected

103 5021-2 Brake not release Motor brake not released though release requested
104 5021-3 Brake current limit Brake check: Current reached limit.

105 5021-4 Brake torque limit Brake check: Reached torque limit

106 5021-6 Brake wrong mode Brake Check: wrong mode

107 5021-7 Brake no direction Brake Check: no direction defined

108 5021-8 Brake grind timeout Brake Check: Grind in timeout

109 5021-9 Brake power off Brake Check: power stage off

110 5024-0 Unspecified error Supply unit: Unspecified error

111 5024-2 Above chopper limit Supply unit: Line voltage above chopper limit

112 5024-7 24V Power supply err Supply unit: Error in 24V power supply unit

113 5024-16 DC link overvoltage Supply unit: DC link overvoltage

114 5024-24 Brake resistor over Supply unit: Brake resistor overcurrent

115 5024-27 Undervoltage grid Supply unit: Undervoltage grid

116 5024-28 Rectifier overload Supply unit: Rectifier Overload

117 5024-29 DC link balance err Supply unit: DC link voltage balance out of range

118 5024-30 Short circuit detect Supply unit: Brake transistor or DC link short circuit detected
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119 5024-31

Short ground detect

Supply unit: Short circuit to ground detected.

120 5024-32

IGBT short circuit

Supply unit: Load IGBT short circuit detected

121 5024-33

Brake resistor error

Supply unit: Brake resistor not connected

122 5024-34

Interior temp high

Supply unit: Interior temperature too high

123 5024-37

Interior temp high

Supply unit: 24V supply: interior temperature too high

124 5024-41

24V supply overload

Supply unit: 24V supply: overload

125 5024-49

DC link overload

Supply unit: DC link supply overload

126 5024-53

Chopper current low

Supply unit: Chopper current too low

127 5024-54

Chopper error

Supply unit: Chopper current too low

128 5024-55

Grid choke temp err

Supply unit: grid choke temperature

129 5025-0 Motor temp too high Motor temperature too high

130 5025-1 Max motor temp Motor temperature reached TMax value

131 5025-4 Encoder temp high Encoder temperature too high

132 5032-3 Motor parameter err Error in motor parameters

133 5032-4 No motor type No motor type was specified

134 5032-7 Motor parameter err Error in motor parameters/ synchronous motor

135 5036-220

Multiturn pos lost#1

Encoder #1: Battery low, multiturn position is lost (Encoder error
while switched off)

136 5036-230

SmartAbs encoder err

Encoder #1: SmartAbs encoder error (Encoder error while switched
off)
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2. How to clear Alarms and Warnings

In general, if the alarm can be released by simple action without shutting down the
controller, release the alarm in the following sequence.

15

o

[Description]

/ECODE 11423 \ Example at over range alarm

[1/1]
Over range error
ROBOT : 1 AXIS @ J5

111.140[ded]

)

® ©

Robostar Co., Ltd.

If the alarm LED is lit or blinking, press the Up or Down key to see the full message
of the alarm or warning.

Refer to Chapter 3 Alarm List to find the cause of the alarm and take appropriate
action.

To display the Alarm List window, press the Alarm List key. In most cases, the
alarm list key is activated first.

s
N
After confirming the contents of the alarm and warning, press the reset button
to release the alarm or warning.

=

If the alarm is not released, the alarm message is occurred again.

When the alarm release is completed, the alarm message window disappears and
the alarm LED is turned off, and the controller and the robot can be driven
normally.
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Chapter 6 Maintenance

1. Check and Measures

Make sure to periodically check items on the table below.

Maintenance

3
No. Part Points Dail Remarks
. Monthly
. Check if the environment is proper for installing
1 Environment O
controller.
2 Input power Check if input power is normal. @)
3 Internal Using SMPS LED display on inner panel, check if o
power the internal power is normal.
4 Controller Check connection status of parts(connector, o
appearance terminal etc.) and screw.
5 Cables Check insulation status or deterioration O
Internal Clean
6 Check inflow status of dust or mist O . .
status using air
7 Cooling Check top dust filter clearance and if the bottom o
system fan works.
2. Parts Replacement
The following parts are subject to deterioration as the using time elapses. Please
replace them if any problem is found.
Standard
No. Parts Name Standard Parts . Remarks
Replacement Period
1 Cooling fan 4710KL-05W-B49-E00 5 years
3 RTC battery CR2032 3V 3 years

Refer to the robot manual for robot encoder battery installation position and how to

replace it.

(The normal exchange cycle is 3 years under the condition of operating 8 hours a day.)

/A\CAUTION

» Make sure to turn the power off when replacing parts.

Robostar Co., Ltd.
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2.1 Check and replace the cooling fan

B The 6-axis standard controller is equipped with one inside with a PC box, one inside
with a door, and two cooling fans on the rear exhaust side.

B The 8-axis expansion controller is equipped with a fan of a 6-axis standard controller
and two cooling fans on the rear exhaust side.

B If the cooling fan does not operate properly, the internal heat may cause deterioration
of performance.

B \When the cooling fan does not operate properly, the following warning message is
generated. Check and replace according to the following method.

Code 1091 Message FAN error

Description FAN fault occurrence

(1) Inside fan with a PC box

;,_'\%.
s ~——
7 S
oS
e [
i L
I [Screw ] / \@\

GQ

Separation direction

[Screw?]

{Inside fan1 with a PC box>

W How to check
@ Turn off the power.
@ Remove the [Screw1] for fixing with a PC Box.
® Separate the Inside fan1 with [separation direction].
@ Check the condition of connector to the fan.
® Check whether there is polluted substance and clean.

® How to replace

Turn off the power.

Remove the [Screw1] for fixing with a PC Box.
Separate the Inside fan1 with [separation direction].
Disconnect the connector to the fan.

Remove the [Screw2] and separate the fan.

Install new fan in order from ® to @

CNCGNCNENCNS)
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(2) Inside fan with a door

{Inside fan2 with a door>

® How to check
@ Turn off the power.
@ Check the condition of connector to the fan.
® Check whether there is polluted substance and clean.

® How to replace

Turn off the power.

Disconnect the connector to the fan.
Remove the [Screw2] and separate the fan.
Install new fan in order from @ to @

® 00
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(3) Rear exhaust fans

<{Rear exhaust fans 3, 4>

® How to check

Turn off the power.

Remove the rear cover fixing screw.

Remove the rear cover.

Check the condition of connector to the fan.

Check whether there is polluted substance and clean.

® How to replace

ONGNCHCRCRS

/N CAUTION

Turn off the power.

Remove the rear cover fixing screw.
Remove the rear cover.

Disconnect the connector to the fan.
Remove the [Screw2] and separate the fan.
Install new fan in order from ® to @

Maintenance

» When removing the rear cover, be careful not to pull the connected cable.
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(4) Rear exhaust fans with 8 axis controller

[Screw2]
<{Rear exhaust fans 3, 4>

B How to check
@ Turn off the power.
@ Remove the rear cover fixing screw.
® Remove the rear cover.
@ Check the condition of connector to the fan.
® Check whether there is polluted substance and clean.

B How to replace

Turn off the power.

Remove the rear cover fixing screw.
Remove the rear cover.

Disconnect the connector to the fan.
Remove the [Screw2] and separate the fan.
Install new fan in order from ® to @

®0 6 0eaQ
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2.2 Check and replace the RTC battery

B The N2S controller does not have a battery for memory backup. However, a battery is
installed to maintain the date and time.

Hm The life of the battery is theoretically about 3 years when the board is not powered.
Depending on the usage environment, the lifetime of the battery may be shortened
(if the board is powered, the life of the battery may be extended).

m |f the voltage of the battery is less than 2V or the controller is powered on when it is
discharged, it will not boot normally.

® How to check

Turn off the power.

Remove the front main module fixing screws(4 places).

Check the main board battery position of the main module.

With the battery mounted on the board, measure the DC voltage by
contacting the ground of the board and the + pole of the battery with the
multimeter probe.

® 0

[Picture] Measurement example
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® How to replace
Turn off the power.

direction in the socket.

®©@ ©®0®e0 0

Remove the front main module fixing screws(4 places).
Check the main board battery position on the left side of the main module.
Open the + pole terminal of the battery socket and remove the battery.

Check the + pole and - pole of the new battery and insert it in the correct

Reset the system time(STIME) after turning on the power.

Maintenance

STIME

PUB - ETC - TIME - STIME

W Battery specification

Model No. CR2032
Manufacture Panasonic
Voltage 3V
Capacity 225 mAh
Operating Temp. -30to 60 C
Recommend Storage Condition | Temperature : 5C to 35T Humidity : 45 ~ 85%RH
Temp. Initial After 1 year room temp
Continuous Discharge Duration std. 20 +2C 1183h T133n
(Load:15ke, Cut off V:2.0V)
Min. 1041h 1019h
Height 3.2mm
Diameter 20mm
+ Pole - Pole
Pole

Z/N\CAUTION

» When replacing the battery, be careful of terminal shorting and ESD inflow.
» Batteries should be stored within the manufacturer's recommended temperature and
humidity, otherwise life may be reduced.
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3. To do after replacing parts

The N2M controller is factory shipped with the basic settings of robot and controller.
When replacing or adding the following parts, please follow the prescribed procedure.

3.1 Setting Home Position

B Proceed with matching the position of the robot and the position of the absolute
encoder.

B \When you need to set the home position
@ When the combination of robot and controller is changed
@ When the motor or absolute encoder battery is replaced
® When the reducer or belt inside the robot is adjusted
@ When the origin is displaced due to the collision of robot

W Procedure
@ Initialize the multi-turn data of motor for each axis(M-TURN).

M-TURN PARA(1) - BODY -MOTOR(2) - M-TURN

@ Move to the home position of robot by manual operation of robot.
@ Initialize the multi-turn data of motor for each axis once more(M-TURN).

M-TURN PARA(1) - BODY -MOTOR(2) - M-TURN

@ Zero calibration is performed after moving the robot home point(ZCAL).
ZCAL PARA(1) - BODY - OFFS - ZCAL - MDI

/N\CAUTION

» Origin position and posture are different according to robot capacity and model. Please refer
to the corresponding robot manual.
» For detailed operation, refer to N2 Controller Operating Manual.
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Chapter 7 Revision

Revision

Revision

Date

Revised Detail

0

2020-08-21

Initial Distribution
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A. Literature Reference

All the literature, which are required for performing services, repair or installation of all robot
system that uses this product, are specified in this chapter.

In the ID of all literature, the very first word indicates the controller name and the second word
means the abbreviation of corresponding literature. The last indicates language and its version.

Language is marked according to the rules below.

. Korean: K
. English: E
. Chinese: C

. Vietnam: V

Document ID Description

Installation and handling manual

N2M-IM-EOO This explains the controller structure and installation as well as the
methods to interface with external devices.
Operation manual

N2-OM-ECO This explains the method to use the controller and teach pendant,
parameter setting, JOB program editing and additional functions.
Programming manual

N2-PM-EOO This explains the method to create RRL (Robostar robot language) that
is the Robostar robot program and describes the commands.
Unihost manual

N2-HM-EO O . . . . .
This explains about Unihost that is Robostar on-line PC program.
Alarm and maintenance manual
This explains the information on problems occurred in the controller -

N2-AM-EOIO .
based robot system as well as solutions and procedure for the
problems.
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