
User Manual: NexBot Drives
ABS141-006 Absolute Encoder

SKU: NXB-SNS-ABS141-006 | Version: 1.0 | Brand: NexBot Robotics

Table of Contents

1. Safety Information

2. Product Overview

3. Getting Started

4. Operation

5. Maintenance

6. Troubleshooting

7. 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 fatal electrical shock. Disconnect and lock out all power
sources before installation, service, or maintenance. This device is powered by
24VDC, but may be connected to high-voltage drive systems.

WARNING: Unexpected machine motion can cause serious injury or death.
The installation of this encoder can affect machine operation. Ensure all
personnel are clear of the work area before applying power.

CAUTION: This device contains electrostatically sensitive components. Use
proper electrostatic discharge (ESD) grounding procedures when handling the
encoder and its connector pins to prevent damage.

CAUTION: Do not disassemble or modify the encoder housing. The internal
components are factory-calibrated and sealed to maintain the IP67 rating.
Disassembly will void the warranty and may lead to device failure.



NOTICE: Ensure the connected controller is fully compatible with the BiSS-C
communication protocol. Using an incompatible protocol will result in a
communication failure.

2. Product Overview

The NexBot Drives ABS141-006 is a high-performance absolute encoder designed
to provide precise, real-time position feedback for industrial robot joints and other
automated machinery. This component is critical for applications demanding high
accuracy and repeatability, ensuring that the robot arm's position is known at all
times, even after a power cycle, eliminating the need for a homing sequence and
reducing startup times. The core of the ABS141-006 is its advanced optical sensing
technology, which delivers a true 24-bit single-turn resolution. This level of
granularity allows for exceptionally fine control over joint movements, which is
essential for tasks such as intricate welding paths, high-tolerance component
assembly, and detailed surface finishing. The encoder communicates via the BiSS-
C open-source protocol, enabling high-speed, synchronous data transmission
directly to the robot's motion controller. This minimizes latency and ensures the
control system has immediate access to accurate position data, improving dynamic
performance and overall system safety. Engineered for reliability in demanding
industrial settings, the ABS141-006 features a rugged, anodized aluminum housing
that provides excellent protection against mechanical shock and vibration. It is
sealed to an IP67 rating, making it fully dust-tight and capable of withstanding
temporary immersion in water. This ensures consistent operation in environments
with dust, cutting fluids, or frequent washdowns. The compact, standardized form
factor and shaft design facilitate straightforward integration into various NexBot
robot joint assemblies, serving as a direct replacement part or for system upgrades.
Proper installation ensures the integrity of the drive system's positioning loop,
directly contributing to the robot's overall performance and the quality of the
finished product.

3. Getting Started

1. Product Overview

The NexBot Drives ABS141-006 is a high-resolution absolute encoder providing
precise position feedback. Its absolute nature means it knows its position
immediately upon power-up, eliminating the need for a homing sequence. This
feature is critical for reducing cycle times and improving recovery from power
interruptions in robotic applications.

2. Principle of Absolute Encoding

Unlike incremental encoders, which only report changes in position, the
ABS141-006 uses a unique pattern on its internal optical disc. This allows the
sensor to read a distinct data word for every single shaft position, providing true
absolute positioning at all times.

3. Understanding the BiSS-C Protocol

The ABS141-006 communicates using the Bidirectional/Serial/Synchronous
Continuous (BiSS-C) interface. This is an open-source digital protocol known for its
high speed, reliability, and error checking, making it ideal for dynamic motion
control systems. Ensure your controller is properly configured to act as a BiSS-C
master.



4. Operation

Reading Position Data

Position data is continuously transmitted from the encoder to the master controller
over the BiSS-C interface. The controller polls the encoder for its current position
value, which can then be used by the motion control program. The data format and
resolution settings must match between the encoder and the controller.

Tip: For high-speed applications, ensure the BiSS-C clock frequency is
optimized in the controller settings to balance speed and signal integrity.

Interpreting Status LEDs

The encoder features two status LEDs near the connector. A solid green LED
indicates stable 24VDC power and normal operation. A flashing red LED indicates
an internal fault or communication error that should be investigated via the
controller's diagnostic tools.

Configuration via Controller

While the ABS141-006 is largely plug-and-play, certain parameters such as
resolution scaling and data format may be configured through the master drive
controller. Refer to your NexBot drive or PLC documentation for instructions on
accessing and modifying BiSS-C device parameters.

Tip: Always save a backup of the default configuration before making any
changes.

Error and Warning Bits

The BiSS-C data frame includes error and warning bits that provide real-time
diagnostics. An active error bit can signify a critical internal failure, while a warning
bit might indicate an over-temperature condition or that the device is operating near
its limits. Monitor these bits in your control logic to enable predictive maintenance
and safe shutdowns.

5. Maintenance Schedule

Interval Task Notes

Weekly

Visually inspect the encoder
housing and cable for any signs
of physical damage, corrosion,
or fluid contamination.

Pay close attention to the
area around the shaft seal
and cable connector.

Monthly

Clean the exterior of the
anodized aluminum housing
with a soft, dry cloth. If
necessary, use a cloth lightly
dampened with a mild
detergent.

Do not use abrasive
cleaners or high-pressure
spray, as this can damage
the finish and compromise
the IP67 seals.

Quarterly

Check the tightness of the
encoder's mounting screws and
the security of the shaft

Vibration can cause
fasteners to loosen over
time.



Interval Task Notes

coupling. Re-torque if
necessary.

Quarterly

Inspect the integrity of the
encoder cable. Check for
chafing, kinks, or damage to
the M12 connector. Ensure
strain relief clamps are secure.

Replace any cable that
shows signs of significant
wear to prevent
communication failures.

Annually

Review the controller's
diagnostic logs for any
recurring warnings or errors
related to the encoder.

A pattern of intermittent
errors may indicate an
impending failure or a
persistent issue with
electrical noise.

As
Needed

If the encoder is disconnected,
verify the connector pins are
clean and free of contamination
before reconnecting.

Contaminants can cause
poor signal quality and
communication dropouts.

6. Troubleshooting

Symptom Possible Cause Solution

No position data
received by
controller.

No power to encoder;
incorrect wiring; BiSS-
C communication not
configured.

Verify 24VDC power is
present. Check wiring
against the pinout diagram.
Ensure the controller is
configured as a BiSS-C
master and is polling the
encoder.

Position reading is
frozen or does not
update.

Encoder has faulted;
communication link is
down; loose
connection.

Check the encoder's status
LEDs. Cycle power to the
encoder. Inspect the M12
connector and cable for a
secure connection.

Erratic or jittery
position readings.

Electrical noise
interference; loose
shaft coupling;
mechanical vibration.

Ensure the cable shield is
properly grounded. Check
the shaft coupling for any
play and tighten it.
Investigate and dampen
sources of machine
vibration.

Controller reports
'Encoder Not
Found' or
communication
error.

Incorrect wiring of data
lines (Clock/Data);
incorrect BiSS-C clock
frequency; faulty cable.

Double-check the BiSS-C
wiring. Try lowering the
clock frequency in the
controller settings. Test
with a different cable if
possible.

Position reading
jumps to an
incorrect value.

Severe shock or
vibration has damaged
the optical disc;
internal processing
error.

Cycle power to see if the
error clears. If the problem
persists, the encoder may
have internal damage and
require replacement.



Symptom Possible Cause Solution

The absolute
position is lost after
a power cycle.

This should not
happen with the
ABS141-006. Indicates
a critical internal
memory or sensor
fault.

Check controller logs for
specific fault codes. If the
issue is repeatable, the
unit is defective and must
be replaced. Contact
NexBot support.

Red status LED is
flashing.

Internal fault detected
by the encoder's self-
diagnostics (e.g., over-
temperature, sensor
error).

Query the detailed error
code from the controller via
BiSS-C. Check ambient
operating temperature. If
the error persists after a
power cycle, replace the
unit.

7. Technical Specifications

Parameter Value Unit

Weight 0.35 kg

Material Anodized Aluminum

Voltage 24VDC

IP Rating IP67

Country of Origin IT

Protocol BISS-C

Dimensions 58 x 58 x 45 mm
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