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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: ELECTRICAL HAZARD: Disconnect and lock out all power sources
before installation or service. Stored energy in drive capacitors can cause
severe injury or death.

WARNING: UNEXPECTED MOTION: Improper installation can lead to
incorrect position feedback, causing sudden and dangerous robot movement.
Verify all settings and test at low speed.

CAUTION: ESD SENSITIVE: This product contains components sensitive to
electrostatic discharge. Use proper ESD protection, such as an anti-static wrist
strap, when handling.

CAUTION: OVER-TIGHTENING: Do not exceed recommended torque values
for mounting screws. Over-tightening can damage the encoder housing or
motor.



NOTICE: The IP65 rating is only valid when using appropriately rated cables
and connectors that are correctly installed. Ensure all connections are secure
and sealed.

2. Product Overview

The NexBot Drives INC142-014 is a high-precision incremental encoder designed
to provide reliable speed and position feedback for servo systems in industrial
robotics. This component is essential for applications requiring accurate joint
articulation and motion control, ensuring that robot movements are precise and
repeatable. Its primary function is to translate the mechanical rotation of a motor
shaft into electrical signals that a robot controller can interpret. The key feature of
the INC142-014 is its high resolution of 4096 Pulses Per Revolution (PPR). This
level of detail allows for exceptionally fine control over joint positioning and velocity,
which is critical for tasks such as welding, assembly, and material handling where
precision is paramount. The encoder outputs standard A/B/Z quadrature signals.
The A and B channels provide directional information, while the Z channel (index
pulse) provides a once-per-revolution reference point, enabling accurate homing
sequences and error checking. Constructed for demanding industrial environments,
the encoder features a durable anodized aluminum housing and is sealed to an
IP65 rating. This ensures protection against dust ingress and low-pressure water
jets from any direction, making it suitable for facilities with airborne particulates or
washdown procedures. Its wide operating voltage range of 5-24VDC offers
excellent electrical compatibility with a variety of robot control systems and servo
drives. The solid shaft design ensures a secure and direct coupling to the motor,
minimizing mechanical backlash and improving signal integrity. Installation is
straightforward, intended for direct mounting onto the motor shaft of compatible
robot joints. Regular maintenance is minimal, focused primarily on ensuring the
integrity of the electrical connection and the security of its mounting.

3. Getting Started

1. Product Overview

The NexBot Drives INC142-014 is a high-resolution incremental encoder for
industrial robotics. It translates the mechanical rotation of a motor shaft into digital
position and velocity data, enabling precise motion control for servo systems.

2. Understanding Incremental Feedback

This encoder generates a series of pulses (A/B signals) as the shaft rotates,
allowing the controller to determine speed and direction. An additional index pulse
(Z signal) provides a precise reference point for homing operations once per
revolution.

3. PROFINET Network Integration

The INC142-014 communicates directly over a PROFINET industrial Ethernet
network. It must be assigned a unique device name and IP address within the
control system project before it can be recognized by the robot controller.

4. Operation

Reading Position Data

The robot controller continuously counts the pulses from the A and B channels to
track the angular position of the motor shaft. The resolution of the encoder
determines the precision of this measurement.



Tip: Ensure the controller's counter is configured to match the encoder's
pulses per revolution (PPR) for accurate position tracking.

Velocity Feedback

Velocity is calculated by the controller based on the rate at which encoder pulses
are received. This real-time speed feedback is critical for maintaining smooth and
stable motor operation under varying loads.

Homing and the Index Pulse

The index (Z) pulse provides a repeatable home reference. During a homing
sequence, the controller moves the axis until it detects this pulse, establishing a
known zero position for all subsequent movements.

Tip: If homing is inconsistent, check for electrical noise that may be interfering
with the detection of the narrow index pulse.

PROFINET Diagnostics

Utilize the diagnostic features of your robot controller to monitor the encoder's
status on the PROFINET network. This can help identify communication issues,
such as packet loss or connection timeouts, which may affect performance.

Tip: Regularly check the network diagnostic buffer for any intermittent
communication errors that might not trigger a hard fault.

Environmental Considerations

The INC142-014 features an anodized aluminum body and an IP65 rating, making
it resistant to dust and water jets. However, it should be protected from corrosive
chemicals and prolonged submersion to ensure a long operational life.

5. Maintenance Schedule

Interval Task Notes

Monthly

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

Pay close attention to the
area around the shaft
seal.

Quarterly

Check the security of the
mounting screws. If necessary, re-
tighten to the specified torque
value.

Vibration can cause
screws to loosen over
time.

Quarterly

Inspect all electrical cables for
signs of wear, abrasion, or
damage. Ensure connectors are
fully seated and secure.

Focus on areas where
cables are subject to
flexing or movement.

Annually
Clean the exterior of the encoder
using a soft cloth and a mild, non-
corrosive cleaning agent.

Do not use high-pressure
spray directly on the shaft
seal or cable entry points.



Interval Task Notes

Annually
Verify encoder functionality by
running a system diagnostic test
or a homing routine.

This confirms the index
pulse and signal quality
are still within
specification.

As
Needed

Check for and clear any fault
codes related to the encoder in
the robot controller's log.

Investigate the root cause
of any recurring faults.

6. Troubleshooting

Symptom Possible Cause Solution

No position
reading from
encoder

No power to encoder,
faulty wiring, or complete
encoder failure.

Verify 5-24VDC is present at
the encoder's power pins.
Check continuity of all wires.
If power and wiring are good,
replace the encoder.

Encoder not
found on
PROFINET
network

Incorrect device name/IP
address, faulty network
cable, or network switch
issue.

Verify the encoder's
PROFINET configuration in
the engineering software.
Test the network cable.
Check the link/activity lights
on the switch port.

Erratic or
jumping
position values

Electrical noise
interference, loose wiring
connections, or
mechanical slippage
between motor shaft and
encoder.

Ensure encoder cable
shielding is properly
grounded. Check all terminal
screws and connectors.
Verify the encoder's
mounting clamp is tight on
the shaft.

Robot axis
'runs away' on
power-up

Incorrect phasing of
encoder channels (A/B
swapped) or incorrect
motor parameter settings.

Verify the encoder wiring
matches the drive's pinout
diagram exactly. Check
motor and encoder
configuration parameters in
the servo drive.

Homing routine
fails or is
inconsistent

Index (Z) pulse signal is
weak, noisy, or not
connected properly.

Inspect the wiring for the
index channel. Ensure
proper cable shielding. If the
issue persists, the encoder's
optics may be failing.

Grinding or
scraping noise
from encoder

Internal bearing failure
due to age,
contamination, or
physical shock.

Immediately power down the
system. The encoder is not
repairable and must be
replaced.

Position error
fault after
some
operation

Encoder is overheating,
or there is intermittent
signal loss from a
damaged cable.

Check for sources of
external heat and ensure
ambient temperature is
within limits. Flex the cable
while monitoring the signal to
check for intermittent breaks.



7. Technical Specifications

Parameter Value Unit

Weight 0.35 kg

Material Anodized Aluminum

Voltage 5-24VDC

IP Rating IP65

Country of Origin US

Protocol PROFINET

Dimensions 58 x 58 x 50 mm
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