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INSTALLATION AND OPERATIONAL 
MANUAL

NFP-GW5840-3162DS-EN Gear Motor with Encoder
Configured Unit: 12V, 40 type | Ratio 590:1 | Encoder: 2.54mm Pin Terminal

Manufacturer Need For Power Electronics Co., Ltd.

Prepared By Slinger Fu, Sales Manager

Document Purpose
Customer installation, wiring, testing, and commissioning 
guidance

Applies To
NFP-GW5840-3162DS-EN, 12V, 590:1, encoder version with 
2.54mm pin terminal
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1. Product Overview
This manual provides installation, wiring, test, and operating guidance for the customer-configured 
NFP-GW5840-3162DS-EN gear motor with incremental magnetic Hall encoder. The supplied 
configuration is a 12V DC gear motor, 40 type motor platform, 590:1 gearbox, and encoder output via 
2.54mm pin terminal.

The encoder section is a low-voltage device and must be powered separately at 3.3V DC or 5.0V DC. 
Encoder outputs are AB phase square-wave signals intended for position, speed, and direction 
monitoring. The motor section is powered independently through the motor power leads.

Item Value

Model NFP-GW5840-3162DS-EN

Motor Rated Voltage 12V DC

Motor Type 40 type DC gear motor

Gear Ratio 590:1

Encoder Interface 2.54mm pin terminal / XH2.54 style

Encoder Supply Voltage 3.3V DC or 5.0V DC

Encoder Output AB phase square wave

Encoder Basic Pulse Count 11 PPR at motor shaft

Theoretical Output-Shaft Pulse Count 11 x 590 = approximately 6,490 pulses per output-
shaft revolution (single-edge, one channel basis)

Encoder Response Frequency Up to 100kHz

2. Safety and Handling Precautions
- Disconnect all power before wiring, re-terminating, or changing test setup.

- Use a regulated 12V DC power supply for the motor and a separate regulated 3.3V or 5V supply
for the encoder.

- Reverse polarity on the encoder supply may permanently damage the Hall circuit.

- Do not stall the motor for more than a brief verification pulse. Prolonged stall can overheat the
motor and gearbox.

- Do not force the output shaft by hand under load. Shock loading may damage the gearbox and
alter backlash.
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- Secure the motor body during test. A high-ratio gearbox can generate significant reaction torque
at startup and stop.

- Keep loose wires, sleeves, and tools away from rotating parts during powered tests.

- Verify connector orientation before inserting the 2.54mm terminal. Misalignment by one pin can
damage the encoder circuit.

3. Connector and Pin Assignment
The following pin functions are based on the supplied encoder lead identification shown in Figure 1. 
Always confirm cable color against the actual harness before powering the unit.

Wire Color Signal Function Notes

White M2+ Motor power input
Connect to one side of 
12V motor drive output

Blue VCC
Encoder Hall supply 
input

Apply regulated 3.3V or 
5.0V only

Green C2 / B Encoder B phase signal Square wave output

Yellow C1 / A Encoder A phase signal Square wave output

Black GND
Encoder Hall supply 
return

Common ground for 
encoder supply and 
signal reference

Red M1- Motor power input
Connect to the other side 
of 12V motor drive 
output

Recommended grounding practice: Tie encoder GND to the controller signal ground. If the motor 
driver and controller are separate, use a common reference ground so the encoder AB outputs can 
be read correctly.

4. Mechanical Installation
1. Inspect the motor, gearbox, shaft, and connector for shipping damage before mounting.

2. Confirm that the mounting bracket or fixture supports the motor body without distorting the
gearbox housing.

3. Align the output shaft with the driven mechanism. Misalignment introduces radial load and
reduces gearbox life.
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4. Use a flexible coupling where possible, especially if the driven load is offset or subject to
vibration.

5. Do not hammer, press, or side-load the shaft during assembly. Use proper jigs if a coupling or
pulley must be fitted.

6. Verify that the gearbox output can rotate freely by hand with no abnormal rubbing before
electrical test.

5. Electrical Wiring Instructions
Prepare the following test equipment before first power-up: regulated 12V DC supply for the motor, 
regulated 3.3V or 5V DC supply for the encoder, digital multimeter, oscilloscope or logic analyzer, 
motor driver or reversible DC controller, and a controller/PLC/MCU input for reading AB signals.

5.1 Basic Wiring Sequence
1. Keep the motor supply OFF and encoder supply OFF before making any connection.

2. Connect red and white motor power leads to the motor driver output terminals. If rotation
direction is opposite to expectation, swap M1 and M2 at the driver output or reverse in
software/driver logic.

3. Connect blue wire to encoder VCC. Use 5V if your controller expects 5V logic, or 3.3V if the
controller inputs are 3.3V logic.

4. Connect black wire to encoder GND.

5. Connect yellow wire to controller channel A input and green wire to controller channel B input.

6. Confirm common ground continuity between encoder GND and the controller signal ground.

7. Double-check that no 12V line is connected to VCC, A, B, or GND encoder pins.

8. Power the encoder first, then the controller input stage, then the motor driver for controlled
bench testing.

5.2 Reference Test Wiring

Subsystem Connection Purpose

Motor drive
12V supply -> reversible DC driver 
-> White M2+ / Red M1-

Controlled motor rotation

Encoder power
3.3V or 5V regulated supply -> Blue 
VCC / Black GND

Low-voltage Hall encoder power

Signal capture
Yellow A and Green B -> MCU, PLC 
high-speed input, oscilloscope, or 
logic analyzer

Speed, direction, and pulse 
monitoring
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6. Initial Power-Up and Bench Test Procedure

6.1 Encoder Verification Before Motor Rotation
1. With the motor supply still OFF, power the encoder at 3.3V or 5V.

2. Measure the VCC-to-GND voltage directly at the connector to confirm correct encoder supply.

3. Observe A and B channels with an oscilloscope or logic analyzer while slowly turning the output
shaft by hand if possible. You should see alternating square-wave transitions on A and B.

4. Confirm the two channels are offset in phase. This phase relationship is used to determine
direction.

6.2 Low-Speed Motor Start Test
1. Command the motor driver at low duty cycle or low applied voltage equivalent so the gearbox
starts gently.

2. Observe current draw, sound, and smoothness. The motor should start cleanly without
abnormal chatter, severe vibration, or intermittent stalling.

3. Verify that encoder A and B signals continue during powered rotation.

4. Reverse direction and confirm the A/B phase sequence changes accordingly.

6.3 Output Pulse Count Check
For this 590:1 unit, the theoretical encoder pulse relationship is 11 x 590 = approximately 6,490 
pulses per output-shaft revolution on a single-edge, one-channel basis. Depending on your 
controller, counts may appear as 6,490, 12,980, or 25,960 per output revolution when using x1, x2, or 
x4 quadrature decoding respectively.

During commissioning, rotate the output shaft through one full revolution if practical and compare 
measured counts against the expected decoding mode in your controller software. Minor variation 
can occur if the nominal gearbox ratio is an approximation, so software scaling should be verified 
against the actual mechanism.

7. Operating Recommendations
- Use ramp-up and ramp-down control instead of immediate full-voltage reversals, especially with
a 590:1 gearbox and inertial load.

- Avoid repeated hard stops at end of travel without current limiting or mechanical cushioning.

- Where position accuracy matters, always home or reference the mechanism after power-up.

- Keep the encoder supply stable and noise-free. Electrical noise on the Hall supply can create
false counts.

- Route motor power leads separately from encoder signal lines when possible to reduce EMI
coupling.
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- Use shielded signal cable or twisted signal pairs in noisy environments or long harness runs.

8. Troubleshooting Guide
Symptom Likely Cause Corrective Action

No motor rotation
No 12V motor power, wrong 
polarity, loose motor lead, driver 
disabled

Verify 12V at driver output, check 
white/red continuity, confirm 
driver enable and current limit 
settings

Motor rotates but no encoder 
signal

Encoder VCC absent, no common 
ground, wrong terminal order, 
damaged Hall circuit

Verify blue-to-black voltage, 
confirm shared signal ground, 
inspect pin order and controller 
input mapping

Only one channel toggles
A or B lead open, controller input 
issue, cable damage

Probe yellow and green separately 
at the connector and at controller 
input

Direction reading is opposite
A/B channels swapped or motor 
lead polarity reversed

Swap A/B in software or wiring, or 
reverse motor output wiring

Counts unstable or noisy
Ground noise, EMI from motor 
leads, poor connector contact

Improve grounding, separate 
signal from power wiring, use 
filtering/shielding, reseat 
connector

Gearbox output jerks under load
Load too high, starting torque 
margin insufficient, misalignment

Reduce load, use ramp control, 
inspect coupling alignment and 
friction in the mechanism

9. Maintenance and Service Notes
- This motor-gearbox assembly is not intended to be disassembled by the end user unless
specifically authorized for service work.

- Inspect the connector, cable strain relief, and mounting screws periodically during prototype
and endurance testing.

- If abnormal noise, overheating, missing encoder counts, or oil/grease leakage are observed, stop
operation and evaluate the unit before further use.

- For customer support, provide the model number, rated voltage, ratio, controller type, supply
voltages, measured current, and a short test video if available.
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10. Installation Acceptance Checklist
Check Item Status / Notes

Model label matches NFP-GW5840-3162DS-EN ____________________________

Motor supply confirmed as 12V DC ____________________________

Encoder supply confirmed as 3.3V or 5V DC only ____________________________

Pin order checked before power-on ____________________________

A/B channels verified on test instrument ____________________________

Direction reversal verified ____________________________

Output pulse count scaling verified in controller ____________________________

Mechanical alignment and fastening verified under 
load

____________________________

Prepared for customer installation and commissioning reference.
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