MOTION|TECHNOLOGY
A MEMBER OF THE ESTUN GROUP

_ATRIO

SCARA ROBOT
ASSEMBLY AND WIRING MANUAL

....................................... am




About this Manual

Purpose

This manual provides the information required for the Selection, Wiring, Connection, Setup, Trial
Operation, Tuning and Functions of the RX - Scara robots range and DX4 Servo Drive (referred to as DX4).

Please read and understand this manual to ensure correct usage of the product.

Terms

Terms that may be used in this manual are defined as follows.

Term Meaning
Motor A Rotary Servo Motor.
Drive A Servo Drive, which is used for controlling the motion of the Motor.

Servo System

A Servo Control System that includes a Motor, a Drive with a host controller and
peripheral devices.

Servo ON

Supplying power to the Motor.

Servo OFF

Not supplying power to the Motor.

Motion Perfect

The PC Tool for commissioning and programming the Trio product suite.

STO

The Safe Torque Off function provides a safe means for preventing the Drive from
generating torque in the Motor.

Fully Closed Loop

Dual encoder feedback
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Safety

Installation and transportation of robots and robotic equipment shall be performed by qualified personnel
and should conform to all national and local codes. Please read this manual and other related manuals
before installing the robot system or before connecting cables. Always keep this manual handy for easy
access.

Conventions

Important safety considerations are indicated throughout the manual by the following symbols. Be sure to
read the descriptions shown with each symbol.

Symbol Description

A Indicates a hazard with a high level of risk that, if not avoided, may result in death or
serious injury.

A Indicates a hazard with a medium or low level of risk which, if not avoided, could result in
minor or moderate injury.

A Indicates a potentially hazardous situation that, if not avoided, could cause equipment
damage, loss of data, performance degradation, or unexpected results.

CAUTION
Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine damage.
IMPORTANT

I_!!] Provides additional information to emphasize or supplement important points of the main
text.
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Safety Precautions

General Precautions

A -

DANGER

Never remove covers, cables, connectors, or optional devices while power is being
supplied to the Drive.

Wait for five minutes after turning the power supply OFF and then make sure that
the CHARGE indicator is not lit before starting wiring or inspection work.

Never touch the power supply terminals after turning OFF the power supply while
the CHARGE lamp is lit, because high voltages may still be present in the Drive.

A -

WARNING

Use a power supply that is appropriate for the product, check number of phases,
voltage, frequency, and AC/DC type.

Connect the ground terminals on the Drive and Motor to ground poles according to
local electrical codes.

Never damage, pull on, apply excessive force to, place heavy objects on, or pinch
cables.

Never attempt to disassemble, repair, or modify the product.

Make sure that the device in an emergency stop state at any time when the product
has been connected to the machine and ready for the operation.

Never touch inside the Drive.

AR

CAUTION °

The Drive heat sinks, regenerative resistors, Motor, and other components can be
very hot while power is ON or soon after the power is turned OFF. Implement safety
measures, such as installing covers, so that hands and parts such as cables do not
come into contact with hot components.

For the control power supply, use a power supply device with double insulation or
reinforced insulation.

Never use the product in an environment that is subject to water, corrosive gases,
or flammable gases, or near flammable materials.

Never attempt to use a Drive or Motor that is damaged or that has missing parts.

Install external emergency stop circuits that shut OFF the power supply and stops
operation immediately when an error occurs.

In locations with poor power supply conditions, install the necessary protective
devices (such as AC reactors) to ensure that the input power is supplied within the
specified voltage range.

Always use a Noise Filter to minimize the effects of electromagnetic interference.
Always use a Motor and Drive in one of the specified combinations.
Never touch a Drive or Motor with wet hands.

Document Version: V1.05
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Storage Precautions

e Follow all instructions on the packages, and never place an excessive load on the
product during storage.

e Never install or store the product in any of the following locations.

e Locations that are subject to direct sunlight

Locations that are subject to ambient temperatures that exceed product specifications
Locations that are subject to relative humidity that exceed product specifications
Locations that are subject to corrosive or flammable gases

Locations that are subject to dust, salts, or iron powder

Locations that are subject to water, oil, or chemicals

Locations that are subject to vibration or shock that exceeds product specifications
Locations that are subject to radiation

CAUTION

Installation Precautions

e Install the Drive in a control cabinet that provides fire and electrical protection.
e Install the Drive and Motor in a way that will support their mass.
e Never install or store the product in any of the following locations.

Locations that are subject to direct sunlight

Locations that are subject to ambient temperatures that exceed product specifications
Locations that are subject to relative humidity that exceed product specifications
Locations that are subject to corrosive or flammable gases

Locations that are subject to dust, salts, or iron powder

Locations that are subject to water, oil, or chemicals

Locations that are subject to vibration or shock that exceeds product specifications
Locations that are subject to radiation

Never allow any foreign matter to enter a Drive or a Motor with a Cooling Fan.
Never cover the outlet from cooling fan of Drive or Motor.

Never step on or place a heavy object on the product.

Install the Drive in the specified orientation.

Provide the specified clearances between the Drive and the control cabinet as well
as with other devices.

CAUTION

Wiring Precautions

e Never bypass the electromagnetic contactor in the wiring between the Drive and the
Motor.

e Firmly connect the power terminal to the Motor terminal.
e Provide an adequate air gap around the Drive installation.

e Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for
CAUTION I/0 Signal Cables and Encoder Cables.

e The wiring length of the command input line is up to 3 meters, and the wiring length
of the encoder is up to 20 meters.

e Minimize the frequency that the power supply is turned ON and OFF.

Document Version: V1.05
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Operation Precautions

ANIE

CAUTION

In order to prevent accidents, please test the Motor with no load (not connected to
the Drive shaft).

When starting to operate on the supporting machine, set the user parameters that
match the machine in advance.

Note that the signals for the Forward Drive Prohibit (P-OT) and the Reverse Drive
Prohibit (N-OT) are disabled during JOG operation.

When overtravel occurs, the power supply to the Motor is turned OFF and the brake is
released. If the Motor is used to drive a vertical load, set the Motor to enter a ‘zero-
clamped’ state after the Motor stops. Also, install safety devices (such as an external
brake or counterweight) to prevent the moving parts of the machine from falling.

If not using auto-tuning, make sure that an appropriate moment of inertia ratio is
setup to avoid vibration.

If an alarm occurs, reset it after troubleshooting the cause and ensuring safety.
Never use the brake of the Motor for normal braking.

Maintenance Precautions

A .

WARNING  °

Wiring and inspections must be performed only by qualified engineers.

Disconnect all connections to the Drive when testing the insulation resistance of the
Drive.

Never use gasoline, thinner, alcohol, acid or alkaline detergent to avoid discoloration
or damage to the casing.

When replacing the Drive, transfer the user parameters from the replaced Drive to
new Drive.

Never change the wiring while the power is on.
Never disassemble the Motor without permission.

Disposal Precautions

A .

CAUTION

When disposing of the product, treat it as ordinary industrial waste. However,

local ordinances and national laws must be observed. Implement all labeling

and warnings as required.

Document Version: V1.05
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Chapter 1 System Configuration overview

Example Diagram
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System Configuration overview

Minimum system configuration is:

Scara robot body

4 DX4 Drives

4 Regen resistors

Trio Controller

24v power supply
Brake power supply
Circuit breaker

Main power noise filter
PC for commissioning
Robot Encoder cable

Robot Motor power cable

EtherCAT, Ethernet, STO, 10 cable

Document Version: V1.051 (Jan,
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Chapter 2 DX4 Servo drive

2.1 Part names

a
X4
e
* X5
b —| [ il
/ X6
/ X7 i
/ w
X3
No. | Name Description
X1 Control Circuit Connector Control power supply (5 pins)
X2 | Main Circuit Connector Main circuit power supply (6 pins)
a Status Display Drive status display
b CHARGE Indicator Lamp Main circuit power supply indicator
X3 | Motor Connector Motor power
C Grounding Terminal Ground terminal for motor power cable
X4 | EtherCAT Input Connector EtherCAT input (RJ45)
X5 | EtherCAT Output Connector EtherCAT output (RJ45)
X6 | Safety Connector Safe Torque Off (STO)
X7 | 1/0 Signal Connector Digital 1/0 and external encoder input
X8 | Encoder Connector Encoder signals

(1): When the main circuit power is turned OFF, the CHARGE indicator will be lit as long as the internal capacitor
remains charged. Do not touch the main circuit or Motor terminals while this indicator is illuminated as there is
possibility of electric shock.
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Chapter 3 Wiring and Connections

3.1 Precautions for Wiring

3.1.1 General Precautions

A e Never change any wiring while power is being supplied in case of risk of electric
shock or injury.

DANGER
e Wiring and inspections must be performed only by qualified engineers.
e Check all wiring and power supplies carefully.
A e Incorrect wiring or incorrect voltage application to the output circuits may cause short-
circuit failures. If a short-circuit failure occurs as a result of any of these causes, the
WARNING holding brake will not work. This could damage the machine or cause an accident that

may result in death or injury.
e Connect the AC and DC power supplies to the specified Drive terminals.

e Wait for at least five minutes after turning OFF the power supply and then make sure
that the CHARGE indicator is not lit before starting wiring or inspection work. Never
touch the power supply terminals while the CHARGE lamp is lit after turning OFF the
power supply because high voltages may still be present in the Drive.

e Observe the precautions and instructions for wiring and trial operation precisely as
described in this document.

e Check the wiring to be sure it has been performed correctly.

Connectors and pin layouts are sometimes different for different models. Always
confirm the pin layouts in technical documents before operation.

e Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for
I/0 Signal Cables and Encoder Cables.
The cable used for main circuit power to the Drive must be guaranteed to work at

[ ]
CAUTION 75°C.
e Observe the following precautions when wiring the Drive’s main circuit terminals.
e Do not turn on the power supply to the Drive until all wiring, including the main circuit
terminals, has been completed.
e Ensure that power is removed from the Drive before wiring connectors.
e Insert only one wire per insertion hole in the main circuit terminals.
e Ensure that conductor wires (e.g. whiskers) do not come into contact with adjacent
wires.
e Install Type C MCB and other safety measures to provide protection against short
circuits in external wiring.

Document Version: V1.051 (Jan,
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Wiring and Connections

Whenever possible, use the Cables specified by Trio.

Securely tighten cable connector screws and lock mechanisms to prevent mechanical
failure during operation.

Ensure that power lines (e.g. Main Circuit Cable) and low-current lines (e.g. I/O Signal
Cables or Encoder Cables) are separated by at least 30 cm. Do not bundle power lines
and low-current lines through the same duct.

IMPORTANT

Use a Type C MCB to protect the main circuit.

The Drive connects directly to a commercial power supply; it is not isolated through a
transformer or other device. Always use a Type C MCB to protect the Servo System
from accidents involving different power system voltages or other accidents.

Install an earth leakage breaker.

To configure a safer system, install a ground fault detector against overloads and short-
circuiting, or install a ground fault detector combined with a Type C MCB.

3.1.2 Countermeasures against Noise

.

IMPORTANT

Refer to DX4 Servo drive Product Manual, Noise Filters and Grounding sections before
continuing with this manual

3.1.3 Recommended EMC Filters

To comply with the limits based on IEC/EN 61800-3 second environment (C2) the Drive and Motor must be
installed with an EMC/RFI filter. For the whole system, 4 units of DX4 drives, recommended filters are:

RX-400 ... 700-SR EMC C2 (three phase supply) EMC C2 (single phase supply)
4 units of DX4 drives (100 W t0 400 | ¢ - ¢gner FN3270H-10-44 Schaffner FN2090-10-06
W depending on model)

These filters have been tested with cable lengths of 3m and 20m.

Document Version: V1.051 (Jan, © 2021 Trio Motion Technology Ltd. All right reserved. 3-2
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Wiring and Connections

3.2 Power

3.2.1 Termi

Supply (X1, X2)

nals Arrangement

The power supply to Drive includes main circuit terminals and control circuit terminals.

Signal Diagram
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F2

=
=
(e

X1

X2

Pin Layout
Symbols Name Specifications and Reference
Main circuit power supply Three-phase, 200 V ac to 240 V ac, -15% to +10%, 50 Hz
L1, L2, L3 . .
input terminals or 60 Hz
Control power supply Single-phase, 200 V ac to 240 V ac, -15% to +10%, 50 Hz
L1C, L2C .
terminals or 60 Hz
There is a factory fit short between B2 and B3.
B1. B2. B3 Regenerative Resistor When the busbar capacitance is insufficient, remove the
S terminal short wiring, and connect an external regenerative
resistor between B1 and B2.
There is a factory fit short between P1 and P2.
® For using a DC reactor, remove the short wiring, and
_ connect a DC reactor between P1 and P2.
P1, P2, N DC terminals * For using a DC power supply, connects P2 to the
positive pole, and connects N to negative pole.
® For the common DC bus, connect all P2 of Drive to the
positive pole, and N to the negative pole.
D Ground terminal Always connect this terminal to prevent electric shock.
e Refer to DX4 Servo drive Product Manual, Chapter 3: Wiring and connections, for
wiring diagram indications.
IMPORTANT
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In case of using Single phase AC, parameter Pn007.1 has to be set to “0”:

EtherCAT device @ slot 0, address 1 *Ox
‘- = _!" !3 i Wiite Changes m -EE (Type text to search for, O\ Filters
= ! Drive (!) NO. Mame Value Default Range Units
PRUL4.3 RESENVED SETIING (LD NOT cnange) v ] U~u N
‘-D Network Configurstion Pn005 Application Function Selection 5 (!) 0040 do 00d0 ~ 33d3
[l Pn005.0 Internal Torque Feedforward Method Q) 0 0 0~3
Ll . Pni05.1 Lecal Control Method ) d d d-~d
o Cof Objects Pn005.2 Torque Feedforward Method 8 0 0 0~3
E| Mator (Auis (0)) Pn005.3 Speed Feedforward Method Mo 0 0~3
Pn006 Application Function Selection 6 (_') 0001 1 0000 ~ 0001
{(:)} Basic Setup P006.0 Bus Selection (O 1 0-~1
Pni06.1 Reserved setting (Do not change) Q) 0 0 0~0
Tuning Pn006.2 Reserved setting (Do not change) (!) o o 0~0
Pn006.3 Reserved setting (Do not change) (_') 0 0 0~0
E Scope P07  Application Function Selection 7 () oooo 10 0000 - 1120
Pni07.0 Reserved setting (Do not change) Q) 0 0
ﬁ Alarms
Pn007.2 Torgue Limit Action When Undervoltage Occurs (_') 0 o 0~1
t‘D: Monitor Pn007.3 AC Supply Frequency Q) 0 0 0-~1
Pn008 Reserved setting (Do not change) 9999 9999 (0 -~9999
Parameters Pn009 Application Function Selection 9 (!) 0000 0 0000 ~ 0001
Pn009.0 Common DC Bus Function Mo 0 0=~1
E Motor Data Pn009.1 Reserved setting (Do not change) Q) ] 0 0~0
Pn009.2 Reserved setting (Do not change) Q) 0 0 0-~0 N
| - Modified Values | | - Mon-default Values ‘ | [J- Mot valid Values

O [0] Single-phase AC (for 1.5kW, 2.0kW and 3.0kW the drive will apply an 80% derate)
[1] Three-phase AC

[21DC
-
3.2.2 External regenerative resistor
Use external regenerative resistor of 60W at 250hm in every servo drive.
Specifications Drive configuration
60W 250hm Pn535 (resistance value)
Pn536 (power value)
EtherCAT device @ slot 0, address 1 v[Ox
" : _E'* _E;. _"_ Write Changes @E} |'_+'| |'_f| -EE
2 [ orive G | NOName e Value  Default Range Units
Pn5317.3 Reserved setting (Do nutchangej 0 0 0-~0 -
"9 MNetwork Configuration Pn519 Serial Encoder Communication Error Tolerance 3 3 0~ 10000 1cycle
o Pn520 Paosition Arrival Status Detection Time Threshold 500 500 0 ~ 60000 0.1ms
=7 CoE Objects Pn521  Alarm Masks 1 () o011 1 0000 -~ 0111
Pn321.0 A15 Mask ([ON! 1 0-~1
&[] Motor (axis (o) Pns21.1 A6 Mask % 1 01
Pn321.2 AB3 Mask bo 0 0-~1
{C:,S} Basic Setup Pn321.3 Reserved setting (Do not change) [0} 0 0~ 11111111
— Pn525 Motor Overload Detection Start Threshold 100 100 100 ~ 150 %
Tuning Pn528 ‘OQutput Signal Inversion 0000 0 0000 - 1111
Pn528.0 X7-6, 7 inverse selection 0 0 0-~1
E Scope Pn328.1 X7-8, 9 inverse selection 0 0 01
o Pn328.2 X7-10, 11 inverse selection 0 0 0~1
[ atarms Pn328.3 X7-12, 13 inverse selection 0 0 01
® . Pn529 Torque Reaches Status Detection Torque Threshold 100 100 3~ 300 %
V= Monitor Pn530 Torque Reaches Status Detection Time Threshold 1 ~ 1000
m—zm_
Larameters Pn536 Discharging Resistor Power 0~ 2000
Pn338 Momentary Power Interruption Hold Time 1 1 0~ 50 period
Motor Data 4 Gr.7 - Bus communication
Pn704 Device node number Q) 0 0 0-~127
Pn725 Electronic Gear Ratio (Numerator) 1 1 1~ 1073741824
Pn726 Electronic Gear Ratio (Denominator) Q) 1 1 1~ 1073741824
4G9 - Test
- Modified Values | | - MNon-default Values | | [1- Mot valid Values
O Sets the resistance value for the braking. A
This setting is not reset when the factory setting is restored.
The default setting are as following:
DX4-1A5A to DX4-110A: 500
DX4-115A: 400 -
Document Version: V1.051 (Jan : : .
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3.3 Motor Power (X3)

Connection Diagram

Terminals Arrangement

Terminals Pin Layout

Pin |Def. |Description |Pin |[Def. |Description

Al Ul B1 (U4
Power A2 |vi J1-axis motor B2 |va J4-axis motor
interface power line power line
e A3 |wi B3 (w4
(==
B10 — . +— A10 ||A4 |V2
3 9 ) J2-axis motor
== A5 V2 .
R power line
Robot connection side F={F={ A6 W2
A3 ) A7 |U3
y S J3-axis motor
3 0 ) A8 V3 .
e Jed power line
e
Bl /7 AL [|A9 W3
==
2| ] =/ Protective Protective
A10 |PE1 |grounding B20 |PE2 |grounding

wire 1 wire 2

58;1“)ment Version: V1.051 (Jan, © 2021 Trio Motion Technology Ltd. All right reserved. 3-5
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Terminals Pin Layout
Pin Def. Description
Al GND
Signal ground
A2 GND
Brake interface A3
A4
1 A1l A5 BK3 J3-axis brake line
Robot connection side A6 BK4 J4-axis brake line
A7
- A8
— Al
A9 LT+
Body indicator
Al10 LT-
All SB+
Brake release signal line
Bl SB-
Pin Symbols Color
1 u Brown
Drive connection side @]zﬂzﬂz[@
OO0 2 % Gray
123 3 W Black

3.4 Encoder (X8)

Connection Diagram

| o (= ——

LY

58;1“;"ent Version: V1.051 (Jan, © 2021 Trio Motion Technology Ltd. All right reserved. 3-6
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Terminals Arrangement

Terminals Pin Layout
Pin | Def. |[Description|Pin |Def. |Description
7 |15+ 13 |4S+
23 [1S- J1-axi 29 (4S- J4-axi
39 [5v-1 | 2 [4q [5vg [T
motor motor
41 |0V-1 46 [0V-4
0 encoder 12 encoder
- wirin . wirin
22 ¢ 28 g
1 |Shield 19 |Shield
) = 11 |2S + 15 |55+
N A 1 27 o5~ | 31055 |
H—wosoo00000800 6060 0 o=t - -
18 .}( SRACLLLCLLELLYY 33 43 |5V-2 mo?;(:S 49 [5v-5 mo{ao);ls
34~ —50) | 145 |ov-2 47 |0V-5
encoder encoder
10, wiring 14, wiring
26 30
18 |Shield 34 |Shield
9 [3S+ 17 |6S +
25 [3S- 3-axi 33 |6S— 6.ax
40 [5v-3 |75 50 [5v.6 [TOXS
motor motor
42 |0V-3 48 |0V-6
encoder encoder
Robot connection side 8| _ wiring 16,] _ wiring
24 21
2 |Shield 35 |Shield

Pin Symbols | Color
1 PG5V Red
2 PGOV Black
3 — —
4 _ _
2 4 6 8 10
N
5 MA+ Green
r~
s e 6 MA- Green-Black
7 S+ Blue
8 S- Blue-Black
9 BAT+ Yellow
10 BAT- Yellow-Black
Shell | FG Frame ground

Drive connection side

Document Version: V1.051 (Jan,
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3.4.1 Encoder Battery Connection

Absolute encoders are fitted on motors with an encoder type of L; e.g. MXL-02A0630LA222. These
encoders require a battery supply to retain the absolute encoder data when the Drive power is removed.

This battery supply is provided by an in-line battery fitted into the back of the robot which allows the
encoder supply to be retained when the Encoder Cable is removed from the Drive.

A e To retain absolute encoder data, ensure that the Control power supply to the Drive is
ON when the battery supply is removed.
CAUTION

Fig 3.1 Back plate where batteries are stored (RX3&RX6)

The following picture shows one of the four batteries that are installed in RX Scara series.

\

\
-

3.4.2 Finding calibration position

Calibrating is performed at the factory with no loads on the robot system, based on the robot parameters
and the special tools and software. This calibration method is the most precise one. Every robot is
provided with its calibration values.

The data of home position may be lost due to electrical or software problems. The stored zero position
can be regarded as the reference when you perform calibration by teaching method.

The process consists of place robot in specific position by hand, allowing encoders to be at +-0.5 turn. At
that position, the system can calculate the offset position if manufacture calibration values are set into

the configuration software.

To calibrate the home position of J1, J2, J3 and J4 axis for RX3/RX6 Robot follow the procedures below:

58§$;nent Version: V1.051 (Jan, © 2021 Trio Motion Technology Ltd. All right reserved. 3-8
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Wiring and Connections

Turn power off for all axis drives.

2
4

turn is set to 0.

1.
. Move J1, J2, J3 and J4 to the position as shown in the figures.
3. Align the mark on the different arms as shown in the figures.
. Replace batteries of J1, J2, J3 and J4 or unplug and then plug them again so absolute encoders multi

5. Set manufacture calibration values of every axis in system software.

Zero position of J1- joint

\

Zero position of J1- joint

Fig 3.1 Home position of Joint #1 (RX3&RX6)

Zero position of J2-
joint

Fig 3.2 Home position of Joint #2 (RX3 & RX6)

Document Version: V1.051 (Jan,
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|
AP

Zero position of J4-
joint

<§§

X

Zero position of J3-
joint

n

ig 3.3 Home position of Joint #3 and #4 (RX3)

I/ i L]l

|/

f

Notes: '
* Zero position of J4-joint
X=62mm 9 ’ /*/

Ea

Zero position of J3-joint D

Fig 3.4 Home position of Joint #3 and #4 (RX6)

—

Fig 3.1 Back plate where batteries are stored (RX3&RX6)
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I!!I It is possible that some errors must be cleared after batteries are replaced.
NOTE

To clear errors, go to Intelligent Drives Configuration in Motion Perfect and open the EtherCAT device with
the error, like in the picture below:

EtherCAT device @ slot 0, address 1 *[Ox
+ - Devicelnfo Maovement
Motor Model EM3A-04ALAZTT Controller
=] l Drive (_') -16| Demand Position (DPOS)
Profile Info &l M d Position (MPOS)
- easured Position
Q-Q Metwaork Configuration Prafile No 4
Ctrl Mede Position Drive
Dl Cof Objects RxPDO CW,TP,p,DO -16] Target
T«PDO SW,APAFEp.DLp -16| Actual Position
‘ B Mctogiiies OF Control Flags 0| Actual Velocity
X Maslk: 50000 0 Actual Torque
Basic Setup Switch On Halt
— Enable Voltage Meode Specific Encoder
Tuning Quick Stop Reserved Type: Absolute encoder
Enable Operation Manufacturer _
E Scope Mode Specific Manufacturer Single-Turn Resolution: 23bit Clear All Errors
. Mode Specific Manufacturer Multi- Turn Resolution: 16bit Clear Multi-Turns Errors
Q Alarms Mode Specific Manufacturer MPOS (counts per rev) 8388608
Fault Reset Manufacturer
@ Lioni
V= Monitor Status Flags
Mask: 50650
Parameters Ready To Switch On Manufacturer
Switched On @ Remote
Motor Data Operation Enabled @ Mode Specific
Fault Internal Limit Active
@ Voltage Enabled Meode Specific
Cuick Stop Mode Specific
@ Switch On Disabled Manufacturer
Wagpi et

Fault Reset )

Fig 3.5 EtherCAT device error reset

Press over “Clear Multi-Turn Errors”, then “Clear All Errors” and finally “Fault Reset”.
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Wiring and Connections

After do that with all error drives, restart the EtherCAT network.

Intelligent drives v [Ox

Slot 0 - EtherCAT

Diagram
Master state:  Operational
Address: 2000 1
L)
Axis: 0
Details
Drives

Axis  Ctrl Mode Model
0 ECATPos TRIO DX4 1

0

Pos Alias Configured

1

Other devices

Model Pos Alias Configured
Edps00 0 0 2000

Modify STARTUP Program

Fig 3.6 EtherCAT network restart
ADD NEW HOME_POS COMMAND EXAMPLE TO SET CALIBRATED VALUES
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Chapter 4 STO

4.1 Terminals Arrangement (X6)

Signal Diagram

o ™
EDM- EDM+
HWEB2- — | HWES 2+
HWEB1- HWEB1+
ov 24V
e —

Pin Layout

A e Please use the PELV/SELV switching power supplying to the IO signal of the STO
function.

WARNING e The external signal shall meet the Idle-current principle.

Pin Signal Name Function
1 oV — (Do not use these pins because
24 V Power Supply they are connected to internal
2 24V circuits)
3 HWBB1-
HWBB1 Input
4 HWBB1+ The STO function takes effect
when the HWBB1 or the HWBB2
5 HWBB2- signals is turned OFF.
HWBB2 Input
6 HWBB2+
U EDM- External Device Monitor Turns ON when the HWBB1 signal
8 EDM+ Output or the HWBB2 signal is turned OFF.
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4.2 Safety Function Device Connection

4.2.1 Disconnecting a Safety Function Device

If a safety function device is not connected, keep the Safety Connector plugged into the X6 port, and the
shorting pins on the connector remain in the default state.

A e In this case, the STO function will be disabled and the Drive will not be able to
implement the safety function by the Safety Function Device.
WARNING

CHARGE

=
N
o ¥

e Ifthe shorting pins are removed and the Safety Function Device is not connected,
the Drive will enter safe state and not supply the current to the Motor, so that the
CAUTION Motor cannot output torque. At that time, the Panel Operator will display SAF.
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4.2.2 Connecting a Safety Function Device
Step 1 Remove the shorting pins on the Safety Connector as shown in Figure 4-1.

Figure 4-1 Remove the shorting pins

Remove the shorting pins on
the Safety Connector

Step 2 Wiring the Safety Function Device

Connect the Safety Function Device to the X6 port according to the wiring example shown in
Error! Reference source not found..
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Chapter 5 Holding Brake

A holding brake is used to hold the position of the moving part of the machine when the drive is turned
off, so that moving part does not move due to gravity or an external force.

ONLY AXIS 3 AND AXIS 4 have holding brakes.

The brake integrated into the motor is a de-energization brake. It is used only to
hold the motor once stationary and cannot be used for braking.

IMPORTANT Use the holding brake only to hold a motor that is stationary.

Motors of axis 3 and axis 4 have a holding brake. A digital output on the drive can be assigned for brake
control. Any of the digital outputs on the drive can be configured as the brake control output.

The assignment is made by selecting from the Basic Setup page in the drive commissioning screens or by
writing directly to parameter Pn511.

Parameter | Setting | + Pin [ - Pin | Meaning

Pn511.0 4 X7-6 | X7-7 | The /BK signal is output from X7-6 and X7-7.
Pn511.1 4 X7-8 | X7-9 | The /BK signal is output from X7-8 and X7-9.
Pn511.2 4 X7-10 | X7-11 | The /BK signal is output from X7-10 and X7-11.
Pn511.3 4 X7-12 | X7-13 | The /BK signal is output from X7-12 and X7-13.

Selecting a digital output in the Basic Setup screen will enable the brake control timing parameters.

X7
e
TP1+ (1) b ug——}— DIND (1)
TP1- () pz 1 DINY (1)
2+ (1) 03 1 DINZ (1)
TFZ- 1) e 1 DIN3 (1)
DHN_COM (1) Hs o] DINg (1)
DOUTO- {0) he 1] Pla= (1)
DOUTO- (O] D7 Pla- (1)
DOUTY = () he z:d PiB= (1)
DOUTI- (O) he 2 PIB- (1)
DOUTZ+ (0] tie 2] PIC= (1]
DOUTZ- (O] My 3 PIC- [|}
DOUT3= (O] bz zad ov (0]
DOUT3- (O] Diy  2e] | 5V (0)
— (): Inpus Signal
\ e {0): Output Signal
Pin Name Type Function

DOUTO+ Output

General purpose digital output 0.
7 DOUTO- Output
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Pin Name Type Function

8 DOUT1+ Output

General purpose digital output 1.
9 DOUT1- Output

10 DOUT2+ Output

General purpose digital output 2.

11 DOUT2- Output
12 DOUT3+ Output

General purpose digital output 3.
13 DOUT3- Output

In the case of using DOUTO, Pn511.0 is set with value 4 as shown in the picture below:

EtherCAT device @ slot 0, address 1 v [Ox
+ = i B+ | B3 BEWrite Changes &% | F £19| 2 | (Tyoe o search for) Q Filters |- == _
= _H_ Drive Ll) NO. Name Value Default Range Units
Fnous BraKe ENgage Speea Inresnola ') wy W~ 1w rpm
Py ) . Pn508 Brake Engage Timeout 50 50 10 ~ 100 10ms
= Network Configuration | ppsog  pigital Input Signal Allocations 1 O 7770 7777 0000 - TTTT
o i Pn309.0 X7-14 Signal Allocation L') 1] i 0~7
0 Cok Objects . . 1
= Pn308.1 X7-15 Signal Allocation Q7 7 0~-7
. Pn508.2 X7-16 Signal Allocation o7 7 0~7
58] motor s o Pn508.3 X7-17 Signal Allocation b7 7 0~7
Py Pn510  Digital Input Signal Allocations 2 ) o007 7 0000 ~ 0007
1\0,; Basic Setup : Rk ]
Pn510.0 X7-18 Signal Allocation Q7 7 0~7
Tuning Pn310.1 Reserved setting (Do not change) LI) o 0
Pn310.2 Reserved setting (Do not change) L') 1] 0
@ Scope Pn510.3 Reserved setting (Do not change) Mo 0
Pn311 Digital Qutput Signal Allocations LI) dcbd dcha 0000 ~ dddd
1\ Atrms 0510/ X767 Sgnal Alocatio T e
Pn311.1 X7-8,9 Signal Allocation L') b b O~d
(D_ Monitor Pn311.2 X7-10,11 Signal Allocation Iy ¢ c 0O~d
e
Pn311.3 X7-12,13 Signal Allocation LI) d d O~d
Parameters Pn512  Digital Input Signals (Low Bits) from Bus Master 0o 0 0~ 1111
Pn513 Digital Input Signals (High Bits) from Bus Master LI) 0 0 0-1
Motor Data Pn514  Digital Input Signals Filter Time 1 1 0- 1000 1cycle
Pn315 Alarm Qutput Signal Filter Time 1 1 0-~3 2eycle
Pn516 Digital Input Signal Inversion 1 0000 0 0000 ~ 1111
Pn316.0 X7-14 inverse selection 1] 0 0~1
Pn316.1 X7-13 inverse selection 0 0 0~1
DnS1A 2 YT 1R Lorti il n n 1
- Modified Values || - Mon-default Values || []- Mot valid Values
() Select function assigned to digital output:
[0] COIN/VCMP, [1] TGON, [2] S-RDY, [3] CLT,
[4] BE, [5] PGC, [6] OT, [7] RD,
[&] TCR, [9] LM, [a] Remotel, [b] Remotel
[c] Remote2, [d] Remote3 -

To know more about braking signal and its features please, refer to DX4 Servo
drive product manual, Chapter 6, section 6.4.1 Holding brake.

IMPORTANT
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Brake signals must be connected to motor brake through power cable with brakes.

Power interface

Brake interface

I!.J e Refer to section 3.3 for pin-out information.

NOTE

Brake relay circuit example:

DX4 Servo Drive

U
X3 |w
D

=

X8

()

/gks  BKRelay  *Z&
X7 j /BK- E

ov

Brake power supply ?)KCF;ealfty

AC DC
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EtherCAT Communication (X4, X5)

Chapter 6 EtherCAT Communication (X4, X5)

Connection Diagram

CHARGE )

X4-IN

X5-QUT

X6

X4-IN - connects to the OUT
of the previous device or

controller

[ )
X4-IN

(]

X5 OUT

X5-0OUT - connects to the
IN of the next device or
can be left un-connected

EtherCAT communication (X4-IN and X5-OUT) are RJ45 terminals. The communication cable from the

network master or controller should be connected to X4-IN and X5-OUT should be connected to the X4-IN
terminal of the next Drive (or network device).

Cable Description

Use category 5 (CAT5e SF/UTP) Ethernet communications cables for network connections. Metal shielded
connectors are recommended to prevent signal interference.

Depending on the robot model, the set of drives power range will be different.

Drive wattage

Max load
Robot type capacit
pacity Axis 1 Axis 2 Axis 3 Axis 4
RX3 | RX3-400-SR 3 Kg 200w 100w 100w 100w
RX6-500-SR 400w 200w 100w 100w
RX6 | RX6-600-SR 6 Kg 400w 200w 100w 100w
RX6-700-SR 400w 200w 100w 100w
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