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Bearing Incremental Encoder Product Manual

UZ61 Series

FEATURES
 Resolution Range: Offers customizable resolutions from 1000 to 5000 CPR for

precise measurement.
 High Count Frequency: Supports up to 500 kHz

for fast and accurate signal processing.
 Differential Output: Ensures improved signal

integrity and reduced noise interference.
 Wide Operating Temperature: Functions effectively

in temperatures from -20°C to +105°C, suitable for various environments.
 Single 5V Power Supply: Simplifies installation and reduces wiring complexity.
 Robust Design: Engineered for high-speed applications, providing reliability and

durability in demanding conditions.

PRODUCT DESCRIPTION
The Bearing Incremental Encoder UZ61 Series offers high precision and reliability for
various industrial applications. With resolutions from 1000 to 5000 CPR and a count
frequency of up to 500 kHz, these encoders deliver fast and accurate feedback. They
operate effectively in temperatures ranging from -20°C to +105°C, making them
suitable for demanding environments. Featuring a differential output for improved
signal integrity and a single 5V power supply for easy installation, the UZ61 Series is
ideal for robotics, CNC machining, and automation.

Applications
The Bearing Incremental Encoder UZ61 Series is ideal for a wide range of industrial
applications, including robotics, CNC machining, and automation systems. Its high
precision and fast response make it suitable for tasks requiring accurate position and
speed control. The encoder ’ s robust design ensures reliable performance in
demanding environments, such as manufacturing, material handling, and aerospace.
With its ability to operate effectively across a wide temperature range, the UZ61
Series is essential for enhancing efficiency and reliability in various sectors.



Datasheet

Tel:+86 176 6528 0977 Email: sales@nozomotion.com www.nozomotion.com 2

SPECIFICATIONS

Maximum Environmental Data

Parameter Specification

Operating Temperature (TA) -20°C to 105°C

Power Supply Voltage (Vcc) 5V

Resolution 1000 to 5000 CPR

Operating Frequency (f) 500 kHz

Output Differential output

Complete Cable Definition

Abbreviated Cable Definition

Signal A B Z A B Z

Cable color Green White Yellow Green/BlackWhite/Black Yellow/Black

Signal U V W U V W Vcc GND

Cable color Brown Gray Orange
Brown/Bl

ack
Gray/Blac

k
Orange/Black Red Black

Signal A B Z A B Z Vcc GND

Cable color Blue Green Yellow Blue/Black Green/Black Yellow/Black Red Black
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Output Phase
Conventional type

1. V Waveform Ratio
- \( X1 + X2 = 0.5T \pm 0.1T \)
- \( X2 + X3 = 0.5T \pm 0.1T \)
This describes the time ratio of different parts of the waveform in the encoder

signal, where T is the period.

2. Phase Difference:
- \( Xn = 0.25T \pm 0.1T \)
The phase difference between each signal is one-fourth of the period with a

certain tolerance.

3. Z Signal Width:
- \( Z = 1T \pm 0.5T \)
The width of the Z signal is one complete period with a tolerance of ±0.5T.

4. Definition of T:
- \( T = \frac{360^\circ}{N} \)
T represents the period, where N is the number of pulses output per revolution.

5. Period P:
- \( P = \frac{360^\circ}{N1} \pm 1.5^\circ \)
P represents the period, where \( N1 \) can be 2, 3, or 4, with a tolerance of

±1.5°.

6. Phase Difference Y:
- \( Y = \frac{P}{6} \pm 1.5^\circ \)
The phase difference is one-sixth of P with a tolerance of ±1.5°, applicable for \( n
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= 1 \) to 6.

7. No Phase Position Restriction** for A, B phases relative to U, V, W phases: The
phase relationship between A, B signals and U, V, W signals is not strictly defined.

8. Relationship Between Z and U Phase:
- \( C \leq \pm 1^\circ \) (mechanical angle)
Indicates that the mechanical angular phase difference between the Z phase and

the U phase should be within ±1°.

Output waveform
Ribbon type

1. Waveform Ratio:
- X1 + X2 = 0.5 T ± 0.1 T
-X2 + X3 = 0.5 T ± 0.1 T
These equations describe the relationship between two waveforms. `X1`, `X2`,

and `X3` can be seen as pulse widths, and `T` represents the entire period. The
equations state that the sum of `X1` and `X2` as well as the sum of `X2` and `X3` both
equal half of the period (0.5T), with an allowable margin of error of ±0.1T.

2. Phase Difference:
Xn = 0.25 T ± 0.1 T
This equation represents that the phase difference of a signal (`Xn`) relative to a

reference signal should be one-quarter of the total period `T`, allowing an error
margin of ±0.1T. This could describe phase synchronization or shift between different
signals.

3. Z Signal Width:
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Z = 1T ± 0.5T
This equation indicates that the width of the Z signal should equal the entire

period (`T`), with an allowable error range of ±0.5T. The Z signal is often used as a
reference pulse (e.g., zero position).

4. Relationship Between T and N:
T = 360° / N
Here, `N` represents the number of pulses per revolution, and the equation

shows that each pulse corresponds to a mechanical angle. For each cycle, the signal
spans an angle of 360° divided by `N`.

5. Period P and N1 Relationship:
P = 360° / N1 ± 1.5°
`P` represents the period of the signal, while `N1` represents the number of

divisions (which could be 2, 3, 4, etc.). The equation defines the period size, with a
permissible error margin of ±1.5°.

6. Phase Difference Y:
Y = P / 6 ± 1.5° (n = 1, 2, 3, 4, 5, 6)
This equation shows the relationship between the phase difference `Y` and the

period `P`. The phase difference is divided into six parts, each corresponding to `P/6`,
with an error tolerance of ±1.5°.

7. No Specified Phase Relationship Between A, B and U, V, W Phases:
This describes that there is no specific phase alignment required between A, B

and U, V, W phases. This could apply to situations where different phases are not
required to be strictly aligned.

8. Relationship Between Z and U Phases:
C ≤ ±1° (Mechanical Angle)
Finally, the relationship between the Z and U phases indicates that the phase

deviation in terms of the mechanical angle should not exceed ±1°. This sets a
precision requirement for the Z signal, often used as a reference.
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MECHANICAL DRAWINGS
121 UZ4408 Bearing Incremental Encoder
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