User Manual: NexBot Robotics
241-007 Digital 1/0 Module

SKU: NXB-GEN-241-007 | Version: 1.0 | Brand: NexBot Robotics

Table of Contents

. Safety Information
. Product Overview
. Getting Started

. Operation

. Maintenance

. Troubleshooting

~N o 0o~ WN

. Technical Specifications

1. Safety Information

READ ALL SAFETY INSTRUCTIONS BEFORE OPERATION. Failure to
follow safety procedures may result in serious injury or equipment damage.

DANGER: Risk of electric shock. This equipment is part of a larger industrial
system. Always disconnect and lock out all power sources before performing
maintenance or service. Failure to comply can result in death or serious injury.

WARNING: Unexpected machine motion can occur. Forcing outputs or
altering control logic can cause sudden and hazardous movements. Ensure all
personnel are clear of the robotic cell before performing diagnostic overrides.

WARNING: This module contains components sensitive to Electrostatic
Discharge (ESD). Always use proper ESD protection, such as a grounded
wrist strap, when handling the device to prevent permanent damage.

CAUTION: Do not exceed the specified maximum current per output channel
or the total current for the module. Overloading the outputs can lead to
overheating, malfunction, and reduced product lifespan.



NOTICE: The IP67 rating is only valid if all connectors are properly seated and
any protective caps are installed. Ensure the control cabinet enclosure
provides adequate environmental protection.

2. Product Overview

NexBot Robotics 241-007 Digital I/O Module (NXB-GEN-241-007) is a digital i/lo
modules used in industrial robotics equipment where category-specific fit, electrical
or mechanical compatibility, and predictable serviceability are important to buyers.
The product should be understood as the exact component named by its category
path, not as a complete robot or a generic service item. It supports installation,
replacement, and maintenance workflows in robotic production cells by giving
procurement and maintenance teams a clearly defined part class, relevant
engineering specifications, and application context that matches the actual
hardware being purchased.

3. Getting Started

1. Product Overview

The NexBot Robotics 241-007 Digital I/O Module (SKU: NXB-GEN-241-007) is a
high-performance interface for connecting digital sensors and actuators to a
NexBot control system. It utilizes the high-speed EtherCAT protocol for
deterministic, real-time communication essential in robotics. Its rugged anodized
aluminum housing and IP67 rating ensure reliability in demanding industrial
environments.

2. Understanding Status Indicators

The front panel LEDs provide at-a-glance diagnostics. The PWR LED confirms
power status, while the EtherCAT RUN/ERR LEDs indicate network health. Each I/
O channel has a dedicated LED that illuminates when the channel is active,
simplifying commissioning and troubleshooting.

3. Software Integration
To integrate the module, you must install the corresponding ESI (EtherCAT Slave
Information) file into your NexBot Integrated Development Environment (IDE). This

allows the controller to recognize the 241-007 module and its specific I/O
configuration, enabling you to map its data points to your application logic.

4. Operation

Normal Operation Monitoring

During normal operation, the module transparently reads input states and writes
output states as directed by the master controller. Operators can monitor the 1/0
status in real-time through the HMI or programming software to observe the
machine's operational state.

Tip: Create a dedicated screen on your HMI to display the status of all /0
points on the NXB-GEN-241-007. This can significantly speed up diagnostics.

Reading Input Signals

The module continuously scans the state of all connected digital inputs (e.g.,
proximity sensors, push buttons). This data is packaged into the EtherCAT frame



and sent to the controller every cycle, providing a precise snapshot of the
machine's physical state.

Controlling Output Signals

The controller sends output commands to the module over the EtherCAT bus. The
module then energizes or de-energizes the corresponding output terminals to
control actuators like solenoid valves, relays, or indicator lamps.

Tip: When programming, include short delays after activating an output to
account for the physical response time of the connected mechanical actuator.

Network Diagnostics

The EtherCAT protocol provides advanced diagnostic information. The master
controller can detect and report issues such as lost communication with the
241-007 module, CRC errors, or other bus faults. This information is critical for
maintaining system uptime.

Fault Conditions

The module is equipped with short-circuit and overload protection on its outputs. If
a fault is detected, the affected channel will be disabled, and a diagnostic flag will
be sent to the controller. The control program should be designed to react to these
flags to ensure a safe system state.

5. Maintenance Schedule

Interval Task Notes
) . . Do not use chemical
Visually inspect the module and its
connections. Check for dust soIv_ents_. Ensure the
X . . cabinet is de-
Quarterly accumulation, signs of corrosion on eneraized before
terminals, or loose wiring. Clean the perfogrming any
housing with a dry, lint-free cloth. cleaning.
Verify the torque of all I/O and power Use a calibrated
terminal screws. Industrial vibrations torque screwdriver set
Annually can cause connections to loosen to the value specified
over time, leading to intermittent in the product
faults. datasheet.
Inspect all connected cables, :
especially EtherCAT patch cords, for Pay close attention to
. . T cables that pass
Annually signs of physical wear, kinking, or throuah high-flex
insulation damage. Replace any areasg 9
compromised cables. '
Review controller diagnostic logs for
any recurring, non-critical errors Look for trends in error
Biannually related to this module. Proactively counts or specific fault
addressing minor communication codes.
issues can prevent future downtime.
Backup the machine's controller
A project file. This ensures that the Store backups on a
Nseeded configuration for the NXB- secure network drive

GEN-241-007 is saved and can be

or external media.



Interval

Task

Notes

quickly restored if the module needs
to be replaced.

6. Troubleshooting

Symptom

Module PWR
(Power) LED is
off.

EtherCAT ERR
(Error) LED is
solid red.

EtherCAT RUN
LED is off or
blinking, not solid
green.

A specific input
does not register
its state change.

A specific output
does not activate
its device.

All devices
downstream from
this module are
offline.

Intermittent or
random

Possible Cause

Missing 24VDC supply,
reversed polarity, or a
blown fuse on the
power supply.

Critical error, such as
invalid configuration
from the master,
internal hardware fault,
or watchdog timeout.

Module is not in
OPERATIONAL state.
This can be due to a
disconnected cable,
incorrect node address,
or master configuration
error.

Faulty sensor, broken
wire, or incorrect wiring
to the terminal.

Faulty actuator (e.g.,
solenoid), short-circuit/
overload on the output,
or wiring error.

This module has lost
power, is in a fault
state, or the outgoing
EtherCAT cable is
disconnected/
damaged.

Electromagnetic
interference (EMI), poor

Solution

Verify the 24VDC power
supply is on. Use a
multimeter to check for
correct voltage and polarity
at the module's power
terminals. Check upstream
fuses or circuit breakers.

Power cycle the module and
the EtherCAT master. Check
the controller's diagnostic
buffer for a specific error
code. Ensure the correct ESI
file is being used in the
project.

Check physical EtherCAT
connections on IN and OUT
ports. Verify the node
address matches the
software configuration. Use
the controller software to
force the node into
OPERATIONAL state and
check for errors.

Check the corresponding
input LED on the module
while triggering the sensor.
Verify wiring against the
electrical schematic. Test the
sensor's output with a
multimeter.

Check the output LED on
the module when the output
is commanded ON. Check
controller diagnostics for
short-circuit faults. Measure
voltage at the output
terminal.

First, resolve any errors on
the 241-007 module itself. If
it appears healthy, check the
EtherCAT cable connecting
its 'OUT" port to the next
device's 'IN' port.

Ensure the module's
functional earth is properly
connected. Check that



Symptom

communication
faults.

Possible Cause

grounding, or a failing
EtherCAT cable.

7. Technical Specifications

Parameter
Weight

Material

Voltage

IP Rating
Country of Origin
Protocol

Dimensions

Value

0.45

Solution

shielded EtherCAT cables
are used and that their
shields are grounded
correctly. Reroute cables
away from high-power motor
leads or VFDs.

Unit

kg

Anodized Aluminum 6061-T6

24VDC

IP67

JP

EtherCAT

85 x 60 x 60 mm
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