User Manual: NexBot Drives
ABS141-002 Absolute Encoder

SKU: NXB-SNS-ABS141-002 | Version: 1.0 | Brand: NexBot Robotics

Table of Contents

. Safety Information
. Product Overview
. Getting Started

. Operation

. Maintenance

. Troubleshooting

N o o A 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: Hazardous voltage. Contact with energized circuits can
cause severe injury or death. Disconnect and lock out all power
sources before installation or service.

WARNING: Unexpected machine motion. Incorrect installation or a
faulty encoder can provide erroneous position data, leading to
uncontrolled robot movement. Ensure all post-installation checks are
completed.

WARNING: This product contains electrostatically sensitive
components. Handle only at an ESD-safe workstation and wear a
grounded wrist strap to prevent damage.

CAUTION: Do not apply any forces, impacts, or shocks to the
encoder shaft or housing. The internal optical or magnetic
components are sensitive and can be damaged.



NOTICE: The NexBot Drives ABS141-002 encoder requires a BiSS-C
compatible master device. Use with incompatible protocols will result
in communication failure.

2. Product Overview

The NexBot Drives ABS141-002 is a high-performance absolute encoder
designed to provide precise and reliable position feedback for
demanding industrial robotics applications. This component is essential
for ensuring accurate joint articulation, enabling robots to perform
complex tasks with high repeatability. Its primary function is to report the
exact angular position of a robot joint at all times, even after a power
cycle, eliminating the need for a homing sequence and reducing startup
times. The core of the ABS141-002 is its advanced optical sensing
system, which delivers a single-turn resolution of 22 bits. This high level
of granularity translates directly into smoother motion profiles and
superior positioning accuracy, which is critical for applications such as
arc welding, precision assembly, and material handling where path-
following is paramount. The encoder communicates over the BiSS-C open
protocol, providing fast, secure, and bidirectional data transmission,
allowing for real-time diagnostics and parameter adjustments from the
main robot control system. Built for harsh industrial environments, the
encoder is housed in a compact, anodized aluminum body and carries an
IP67 rating. This ensures it is fully protected against dust ingress and can
withstand temporary immersion in water, making it suitable for
deployment in facilities with exposure to coolants, particulates, or
washdown procedures. The unit operates on a standard 24VDC power
supply, simplifying integration into existing control cabinets and
electrical systems. Installation is straightforward, with a standard
synchro flange and shaft design compatible with many NexBot Robotics
servo systems. This encoder is a critical component for maintaining the
operational accuracy and reliability of compatible robot arms, ensuring
consistent performance over the life of the asset.

3. Getting Started

1. Product Overview

The NexBot Drives ABS141-002 is a high-resolution absolute encoder
designed for industrial automation. It provides the true angular position
of a shaft immediately upon power-up, which is critical for applications
that cannot tolerate a homing sequence. Its robust anodized aluminum
housing and IP67 rating ensure reliability in harsh environments.

2. System Requirements

To integrate the ABS141-002, your system must include a stable 24VDC
power supply, a robot controller or PLC with a BiSS-C master interface,
and properly shielded cabling with M12 connectors. Ensure your
controller's software is configured to communicate with the encoder's
specific data format.

3. Understanding Absolute Positioning

Unlike incremental encoders, this absolute encoder does not lose its
position when power is cycled. This feature streamlines machine startup,
improves safety by always knowing the robot's posture, and enhances
recovery from power interruptions.



4. Operation

Power-On Sequence

Upon receiving 24VDC power, the ABS141-002 performs a quick internal
self-check. It is then immediately ready to transmit its current, absolute
angular position to the master controller over the BiSS-C interface. No
homing or reference move is required.

Reading Position Data

The master device (controller) polls the encoder for data by sending a
clock signal. The encoder responds synchronously with a data stream
containing the high-resolution position value, status bits, and error flags.
The polling frequency is determined by the master controller's
configuration.

Tip: For optimal performance, ensure the BiSS-C clock frequency is
configured correctly in your controller software, taking into account
the cable length.

Interpreting Status and Error Bits

The BiSS-C data frame includes status bits that provide diagnostic
information. A 'warning' bit may indicate an internal sensor condition,
while an 'error' bit signals a critical failure. Consult your controller's
manual for information on how to monitor and act on these flags.

Zero Point Offset (Datum Shift)

While the encoder has a fixed internal zero point, most control systems
allow for a software-based zero offset. This allows you to define the
'home' or zero position of the mechanical system to align with your
application's coordinate system. This is typically configured within the
robot controller's axis parameters.

Tip: Always back up your controller configuration after setting a new
zero point offset to prevent loss during maintenance.

5. Maintenance Schedule

Interval Task Notes

Visually inspect the encoder
housing and cable

Weekly connections for any signs of
physical damage, corrosion,
or loose fittings.

Pay close attention to
areas where cables
are subject to flexing
or vibration.

Do not spray cleaning
fluids directly onto
the encoder or
connectors. This
helps maintain
thermal performance.

Clean the exterior of the
anodized aluminum housing
Quarterly using a soft cloth lightly
dampened with a mild, non-
corrosive cleaning agent.



Interval Task Notes
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Annually encoder and the driven shaft. introduce positioning
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cracking, or backlash.

Perform a system position
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ositions and compare the health of the entire
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. electronic positionin
encoder with an external P 9

measurement device to check ~ YSt€M:
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6. Troubleshooting
Symptom Possible Cause Solution

Controller reports
'No Encoder
Found' or
communication
timeout.

Position value is
frozen and does
not change when
the shaft rotates.

Position data is
erratic, noisy, or
jumps
unexpectedly.

Power is not
supplied to the
encoder, or the
signal cable is
disconnected or
wired incorrectly.

The shaft coupling
has failed or
loosened, or there
is an internal
encoder fault.

Electromagnetic
interference (EMI),
a loose connection,

or a damaged cable

shield.

Data corruption
due to noise or

Use a multimeter to
confirm 24VDC at the
power connector.
Reseat both power and
signal cables. Verify
cable pinout against the
technical schematic.

Visually inspect the
shaft coupling to ensure
it is intact and the set
screws are tight. If the
coupling is secure,
cycle power to the
encoder. If the problem
persists, the encoder
may require
replacement.

Ensure the encoder
cable is properly
shielded and the shield
is grounded at the
controller end. Check
that the cable is not
routed alongside high-
power motor cables.
Reseat the signal
connector firmly.

Verify the BiSS-C clock
frequency in the



Symptom

Controller reports
a BiSS-C CRC
error.

The reported
position is
consistently
incorrect by a
fixed amount.

Encoder housing
feels excessively
hot to the touch.

7. Technical Specifications

Parameter
Weight

Material

Voltage

IP Rating
Country of Origin
Protocol

Dimensions

Possible Cause

incorrect clock
speed settings.

The zero point
offset in the
controller software
is incorrect, or the
mounting has
slipped.

Internal electronic
failure, incorrect
supply voltage, or
excessive ambient
operating
temperature.

Value

0.35

Solution

controller settings is
appropriate for the
cable length. A longer
cable requires a lower
clock speed. Check for
sources of strong EMI
near the cable path.

Perform the axis zeroing
or calibration procedure
as defined for your
robot controller. Check
the encoder's mounting
screws for proper
torque to ensure it has
not physically rotated.

Immediately de-
energize the system.
Verify the power supply
is providing a stable
24VDC. Ensure the
ambient temperature is
within the encoder's
operating range. If
conditions are normal,
the encoder may have
an internal fault and
should be replaced.

Unit

kg

Anodized Aluminum

24VDC

IP67

KR

BiSS-C

58 x 58 x 45 mm
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