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

WARNING: Unexpected machine motion can occur if the encoder provides
incorrect feedback. Always ensure the control system has appropriate
safeguards and emergency stops.

CAUTION: The INC142-006 is a precision instrument. Do not drop, strike, or
subject the unit to excessive shock or vibration, as this can damage internal
components.

CAUTION: This device contains components sensitive to electrostatic
discharge (ESD). Use proper ESD protection, such as a grounded wrist strap,
when handling the encoder with its connectors exposed.



NOTICE: Only operate this device with a regulated 24VDC power supply.
Over-voltage or incorrect power sources will cause permanent damage and
void the warranty.

2. Product Overview

The NexBot Drives INC142-006 is a high-precision incremental encoder designed
to provide accurate position and velocity feedback for demanding industrial robotic
applications. It serves as a critical component in closed-loop motion control
systems, ensuring that robot movements are executed with exceptional accuracy
and repeatability. This encoder delivers a high resolution of 8192 Pulses Per
Revolution (PPR), which translates into extremely fine control over joint angles and
tool paths. This level of precision is essential for tasks such as intricate welding,
precise material handling, and complex assembly operations where even minor
deviations can impact product quality. The higher resolution allows for smoother
velocity control, reducing vibration and improving the overall performance of the
robot arm. Engineered for reliability in industrial settings, the INC142-006 features
a rugged anodized aluminum housing with an IP65 ingress protection rating. This
ensures dependable operation by protecting the internal optics and electronics from
dust, debris, and low-pressure water jets commonly found in manufacturing
environments. Operating on a standard 24VDC power supply, it integrates
seamlessly into existing control cabinets and electrical systems. The A/B/Z
guadrature output with a line driver ensures a strong, noise-immune signal
transmission, which is critical for maintaining signal integrity over the required cable
lengths within a robot cell. Installation is straightforward, with a standard flange
mount and a 6 mm solid shaft designed for direct coupling to a motor shaft. As a
core feedback device, this encoder is instrumental in preventing positioning errors,
enabling robots to perform consistently and reliably cycle after cycle. It is an
essential component for maintaining the operational accuracy of NexBot robotics
systems.

3. Getting Started

1. Product Overview

The NexBot Drives INC142-006 is a high-resolution incremental encoder providing
8192 Pulses Per Revolution (PPR). It is designed for closed-loop motion control
systems, delivering precise position and velocity feedback via the PROFINET
industrial protocol. Its rugged anodized aluminum housing and IP65 rating ensure
reliable performance in demanding industrial environments.

2. Understanding Incremental Feedback

An incremental encoder generates a series of pulses as its shaft rotates, allowing a
controller to track relative movement. The INC142-006 also includes an index (Z)
pulse, which occurs once per revolution and is used for homing or referencing to
establish an absolute position.

3. PROFINET Network Integration

This encoder communicates directly on a PROFINET network, simplifying wiring
and providing advanced diagnostic capabilities. To integrate the device, you must
obtain the corresponding GSD (General Station Description) file from the NexBot
Robotics support website and import it into your engineering software (e.g., TIA
Portal, Studio 5000).



4. Operation

Reading Position Data

The controller reads the pulse count from the encoder over the PROFINET
connection. This raw count is then scaled by your application logic, using the 8192
PPR resolution, to determine the precise angular position of the connected shaft.

Tip: For best results, use a high-speed counter input or a dedicated motion
control module in your PLC to ensure no pulses are missed at high rotational
speeds.

Determining Velocity
Velocity is calculated within the control system by measuring the rate of change of
the position count over a fixed time interval. The high resolution of the INC142-006

allows for very smooth and accurate velocity calculations, which is critical for stable
motor control.

Status Indicators (LEDS)

The encoder is equipped with status LEDs to provide a quick visual diagnostic. A
solid green light typically indicates that 24VDC power is applied correctly, while a
separate network LED will indicate the status of the PROFINET connection (e.g.,

link, activity).

Homing and Referencing

Since the encoder provides incremental feedback, a homing sequence is required
at machine startup to establish a known zero position. This is typically
accomplished by moving the axis to a physical home switch or sensor, at which
point the encoder's position count is reset to zero.

5. Maintenance Schedule

Interval Task Notes

Visually inspect the encoder Pay close attention to
Weekl housing and cables for any signs of the cable entry point to

y physical damage, wear, or ensure the IP65 seal is

contamination. not compromised.

Check the security of the encoder's Do not over-tighten. as

mounting screws and the shaft this can damag e '
Quarterly coupling set screws. Re-tighten if 1ag

. threads or distort the
necessary, using a torque wrench to housi
o ousing.

meet specifications.

Clean the exterior of the anodized

aluminum housing using a soft, lint- Ensure the unit is
Annually free cloth lightly dampened with powered down before

isopropyl alcohol. Do not use harsh cleaning.

solvents or abrasive cleaners.

Inspect the full length of the power

and PROFINET cables for abrasion, Ensure proper strain
Annually chafing, or chemical degradation. relief is maintained after

inspection.



Interval Task

Replace any damaged cables
immediately.

As
Needed

Perform a system re-calibration if
the machine exhibits positional
inaccuracies or repeatability issues.

6. Troubleshooting

Symptom

Encoder provides
no signal or
position counts.

Position data is
erratic, noisy, or
jumps
unexpectedly.

PROFINET
device not found
by the controller.

Position count is
inaccurate or
drifts over time.

Encoder status
LEDs are off.

An audible
grinding or
scraping noise is
heard during
rotation.

Possible Cause

Loss of 24VDC
power, incorrect
wiring, or a damaged
cable.

Electrical noise from
nearby VFDs or
motors, poor
grounding, or a loose
shaft coupling.

Incorrect IP address,
faulty network cable,
mismatched GSD file,
or network switch
issue.

Missed pulses due to
excessive rotational
speed or a loose
mechanical coupling
slipping on the shaft.

No power is being
supplied to the unit or
the power is wired
with reversed polarity.

Severe shaft
misalignment causing
stress on the internal
bearings, or a faulty
coupling.

Notes

This task is dictated by
application performance
rather than a fixed time
interval.

Solution

Verify the 24VDC power
supply is on and stable. Check
wiring against the provided
pinout diagram. Inspect the
power cable for damage and
test for continuity.

Ensure the encoder's shielded
cable is properly grounded at
the control panel end only.
Separate the encoder cable
from high-power motor cables.
Inspect the shaft coupling for
any signs of slippage or
mechanical play.

Verify the encoder's IP
address is correctly configured
and unique on the network.
Test the PROFINET cable with
a network tester. Ensure the
correct GSD file version is
installed in the engineering
software.

Confirm the maximum RPM of
the application does not
exceed the encoder's
specification. Power down the
machine and inspect the
coupling to ensure it is tightly
secured to both the motor and
encoder shafts.

Confirm 24VDC is present at
the encoder's connector.
Verify that the positive and
negative power wires are
connected to the correct pins.

Immediately de-energize the
machine. Loosen the encoder
and coupling, then perform a
precise re-alignment
procedure. If the noise
persists, the encoder's
bearings may be damaged



Symptom

The encoder
housing feels
excessively hot to
the touch.

Possible Cause

Internal electronic
failure, excessive
voltage supply, or an
ambient temperature
that exceeds the
operating range.

7. Technical Specifications

Parameter
Weight

Material

Voltage

IP Rating
Country of Origin
Protocol

Dimensions

Value

0.35

Solution

and the unit requires
replacement.

Verify the power supply
voltage is 24VDC +/- 10%.
Ensure the ambient
temperature is within the
specified operating range. If
conditions are normal, the unit
may have an internal fault and
should be replaced.

Unit

kg

Anodized Aluminum

24VDC

IP65

us

PROFINET

58 x 58 x 52 mm
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