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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 electric shock. Disconnect and lock out all
power sources before installation or service. All electrical work must
be performed by qualified personnel.

WARNING: Improper installation can lead to loss of position
feedback, resulting in uncontrolled machine movement and potential
injury to personnel or damage to equipment.

CAUTION: Do not exceed the specified supply voltage of 10-30VDC.
Over-voltage will cause permanent damage to the encoder.

CAUTION: The encoder shaft and bearings are precision
components. Do not subject the unit to shock, impact, or excessive
shaft loads.



NOTICE: This device is sensitive to electrostatic discharge (ESD).
Use proper ESD handling procedures when connecting or servicing
the encoder.

2. Product Overview

The NexBot Robotics ABS141-001 is a high-resolution absolute encoder
designed to provide precise, real-time position feedback for industrial
robot joints. This component is essential for applications demanding high
accuracy and repeatability, ensuring that robot movements are executed
flawlessly cycle after cycle. Its primary function is to report the exact
angular position of a robot joint to the main controller, eliminating the
need for homing sequences upon startup and enabling immediate
operation. Key to its performance is the 24-bit single-turn resolution,
which provides over 16 million distinct positions per revolution. This level
of detail allows for exceptionally smooth motion control and precise tool-
tip placement, critical for tasks such as intricate welding paths, high-
speed assembly of small components, and precise material handling. The
encoder communicates via the BiSS-C open-source digital interface,
offering high-speed, reliable data transmission that is robust against
electrical noise commonly found in industrial settings. Built for
demanding factory environments, the ABS141-001 features a rugged,
anodized aluminum housing and is sealed to an IP67 rating. This ensures
complete protection against dust ingress and resistance to temporary
water immersion, safeguarding the internal optics and electronics from
contamination. Its wide operating temperature range of -40°C to +105°C
makes it suitable for use in a variety of challenging thermal conditions.
The compact, standardized form factor allows for direct integration into
the joints of compatible NexBot Robotics systems, simplifying installation
and maintenance procedures. This encoder is an ideal replacement or
upgrade part for maintaining the peak performance and positional
accuracy of your robotic assets.

3. Getting Started

1. Product Overview

The NexBot Robotics ABS141-001 is a 24-bit single-turn absolute encoder
providing high-resolution angular position data. It utilizes the BiSS-C
open protocol for fast and reliable serial communication with a host
controller. Its absolute nature means the true position is always known,
even after a power cycle, eliminating the need for a homing routine.

2. Unpacking and Inspection

Upon receipt, carefully unpack the ABS141-001 encoder. Verify that the
SKU on the product label matches your order. Inspect the anodized
aluminum housing, connector, and shaft for any signs of damage that
may have occurred during transit.

3. System Requirements

To integrate the ABS141-001, your system must include a controller or
drive with a BiSS-C master interface. A stable, filtered DC power supply
providing 10-30V is required. Use high-quality, shielded twisted-pair
cabling suitable for serial data transmission to ensure signal integrity.



4. Operation

Principle of Operation

The encoder uses an optical or magnetic system to generate a unique
24-bit digital word for every discrete position within a single 360°
revolution. This provides a resolution of 16,777,216 positions per turn.
Because each position is uniquely coded, the encoder does not lose its
position when power is removed.

BiSS-C Communication

The BiSS-C protocol is a synchronous serial interface for real-time data
acquisition. The controller (master) generates a clock signal, and the
encoder (slave) returns its position data synchronized to the clock. This
point-to-point connection ensures high noise immunity and fast data
rates suitable for dynamic motion control.

Tip: Ensure the cable length and clock frequency are within the
specifications of your BiSS-C master to avoid communication errors.

Reading Position Data

The host controller initiates a data request by sending a clock pulse
train. The encoder responds by transmitting the 24-bit position data,
along with any error or warning bits, back to the controller. Refer to your
controller's documentation for instructions on configuring the BiSS-C
master and interpreting the received data frame.

Environmental Protection

The ABS141-001 features an IP67 rated anodized aluminum housing.
This provides complete protection against dust ingress and protection
against temporary immersion in water up to 1 meter. Ensure the mating
cable connector also has an equivalent IP rating to maintain system
integrity.

5. Maintenance Schedule

Interval Task Notes

Quarterly

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

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

Quarterly

Inspect the integrity of the
encoder cable. Check for signs
of abrasion, pinching, sharp
bends, or chemical exposure.

Ensure the cable is
not under tension or
subject to excessive
movement.

Annually

Check the tightness of the
encoder's mounting screws. Do
not overtighten; refer to
machine documentation for
torque values.

Vibration can cause
fasteners to loosen
over time.



Interval Task Notes

Annually

Clean the exterior of the
encoder using a soft, lint-free
cloth lightly dampened with
isopropyl alcohol. Do not spray
cleaning agents directly onto
the unit.

Avoid harsh solvents
that could damage
the housing finish or
seals.

As
Needed

If positional accuracy is in
doubt, perform a system
calibration check by
commanding the axis to a
known physical position and
verifying the reported value.

This task is typically
driven by machine
performance
requirements.

N/A

The encoder contains no user-
serviceable parts. Do not
attempt to open or
disassemble the housing.

Opening the housing
will void the
warranty and
compromise the
IP67 seal.

6. Troubleshooting

Symptom Possible Cause Solution

Controller reports
no communication
with encoder.

No power to
encoder; incorrect
wiring; faulty cable.

Verify 10-30VDC is
present at the encoder
connector. Check
wiring for Power,
Ground, Clock, and
Data lines. Test with a
known-good cable if
possible.

Position data is
erratic, unstable,
or contains
glitches.

Electrical noise
interference; loose
wiring; poor shaft
coupling.

Ensure the cable
shield is properly
grounded at the
controller end. Check
all wire terminations
for tightness. Inspect
the mechanical
coupling for slippage
or excessive backlash.

Position value
does not change
when the shaft is
rotated.

Encoder internal
fault; frozen
communication bus;
mechanical
disconnect.

Cycle power to the
encoder and controller.
Verify the shaft
coupling is intact and
not slipping. If the
problem persists, the
encoder may require
replacement.

Controller reports
a BiSS-C CRC or
protocol error.

Clock frequency is
too high for the
cable length; noise
on the line;

Reduce the BiSS-C
clock frequency in the
controller settings.
Ensure the use of a
high-quality shielded



Symptom Possible Cause Solution

incorrect controller
settings.

cable. Verify protocol
settings match the
encoder's data sheet.

Reported position
is consistent but
incorrect (e.g.,
has a fixed offset).

Incorrect zero
position set during
machine
commissioning.

Perform the machine's
zeroing or homing
procedure to establish
a new reference offset
in the controller
software. This is not an
encoder fault.

Encoder housing
is hot to the
touch.

Excessive supply
voltage; internal
short circuit.

Immediately
disconnect power.
Verify the supply
voltage is within the
10-30VDC range. If the
voltage is correct, the
encoder has an
internal fault and must
be replaced.

Moisture or oil is
visible on the
encoder housing
or connector.

Seal failure;
exposure to
conditions
exceeding the IP67
rating.

Power down the
machine immediately.
Disconnect and
replace the encoder.
Review the application
to ensure it is suitable
for an IP67-rated
device.

7. Technical Specifications

Parameter Value Unit

Weight 0.35 kg

Material Anodized Aluminum

Voltage 10-30VDC

IP Rating IP67

Country of Origin US

Protocol BiSS-C

Dimensions Ø58 x 45 mm
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