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1.3 Product Model Overview
There are 6 mass-produced models, and the corresponding maximum outer diameter (stator outer diameter) and minimum inner diameter
(rotor inner diameter) are shown in the table below. The detailed dimensions are shown in the mechanical dimension diagram at the end.

The corresponding stator outer diameter and rotor inner diameter dimensions for each model
Model RAP-80 RAP-110 RAP-160 RAP-210 RAP-260 RAP-310

Stator
outer

diameter
80 110 160 210 260 310

Inner
diameter
of rotor

20 48.8 98.8 148.8 198.8 248.8
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Table of Rotor Dimensions for Various Models

The dimensions of the rotors for each model
Model RAP-80 RAP-110 RAP-160 RAP-210 RAP-260 RAP-310

Aε rotor diameter ζ 71 101 151 201 251 301

B (inner diameter of rotor, H7
tolerance) 021.0

020 025.0
08.48  035.0

08.98  04.0
08.148  046.0

08.198  046.0
08.248 

C (screw hole diameter) 2.4 2.9 2.9 2.9 2.9 2.9

D (diameter of the circle wh-
ere the screw hole is located)

24.5 53.8 103.8 153.8 203.8 253.8
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Table of Stator Dimensions for Various Models

Dimensions of stator for various models
Model RAP-80 RAP-110 RAP-160 RAP-210 RAP-260 RAP-310

E (stator outer diameter, h7
tolerance)

0
03.080

0
035.0110

0
04.0160

0
046.0210

0
052.0260

0
052.0310

F (inner diameter of the
stator) 29.8 59.8 109.8 159.8 209.8 259.8

G (diameter of the circle
where the screw hole is
located)

75 105 155 205 255 305
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3. Performance Parameter
Performance parameter

Model RAP-80 RAP-110 RAP-160 RAP-210 RAP-260 RAP-310 Unit
Absolute value Yes
Resolution ratio 10 Up to 23 Bit

Repositioning accur-
acy +-1 LSB

Positioning accuracy +-30 +10 to 20 +10 to 20 +2 to 10 +2 to 10 +2 to 10 Arc-second
Internal location up-

date cycle <0.01 ms

Maximum speed 30000 20000 15000 10000 8500 7500 r/min
Communication int-

erface protocol
SSI/BISS-C UART serial port (supports independent dual interfaces, all three interfaces based on RS422

hardware standard)
Service voltage 5-12 or 12-30 V

Consumption current <0.25 A
Reverse power supply

protection
The maximum reverse protection voltage of the power supply is the nominal maximum supply voltage.

Working temperature -40 to 80 Degree Celsius
Levels of protection IP67

Available machine
time

1.2

The communication interface data becomes valid after the encoder is powered on for 1.2 seconds. Note:
Ensure the encoder remains stationary without rotation during this period.

S

Lash IEC 60068-2-27 100g for 11ms-axial and radial
Shake IEC 60068-2-6 20g for 10-2000Hz-Axial and Radial

EMC (Electromagne-
tic Compatibility)

Complies with IEC 61000-6-2 standard-Suitable for harsh EMC environments
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EMC electromagnetic
radiation

Complies with IEC 61000-6-4, suitable for use near electromagnetic interference-sensitive equipment
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4. Assembly Instruction
When assembling encoders, note the following points
1. The eccentricity of the outer circle of the stator and the inner circle (or outer circle) of the rotor relative to the center of rotation. It is

ensured by the flange or the dial.
2. The verticality of stator and rotor assembly surface relative to the rotation center is guaranteed by the precision of the mechanical parts

themselves.
3. The clearance between the stator and rotor is ensured by the precision of the mechanical components. If the clearance exceeds the

specified range, it can be adjusted using the gasket (included with the product).

4.1 Rotor Eccentricity Adjustment

When assembling stator and rotor, the outer circle of stator and inner circle (or outer circle) of rotor should be kept high concentricity with
the rotating center.

This manual introduces two kinds of assembly methods of adjusting the concentricity of the stator and rotor, which are "stator and rotor
adjusting concentricity locating method" and "stator and rotor adjusting concentricity dialing locating method".

If conditions permit, it is recommended to use the 'fixed-rotor and rotating-rotor coaxial alignment method'. This method ensures high
assembly accuracy, thereby improving the encoder's detection precision. However, it requires manual alignment of the fixed and rotating rotors
during assembly.

If the space is limited and it is inconvenient to make the dial during assembly, the "fixed and rotating rotor concentric stop mouth
positioning method" is adopted.

The two methods can be mixed, for example, the rotor is positioned by the flange and the stator is assembled by the dial.
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Dimensional Table of User End for Various Models (Fitting Positioning)

Model RAP-80 RAP-110 RAP-160 RAP-210 RAP-260 RAP-310

H (turner locating stop
diameter, g7 tolerance)

007.0
028.020


009.0
034.08.48 


012.0
047.08.98 


014.0
054.08.148 


015.0
061.08.198 


015.0
061.08.248 



I (Stator locating flange
diameter, G7 tolerance)

04.0
01.080


047.0
012.0110


054.0
014.0160


061.0
015.0210


069.0
017.0260


069.0
017.0310


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5. Cable Sequence and Communication Protocol

5.1 Cable Sequence

5.1.1 Cable Sequence (single Communication Interface Version)

The cable wire sequence for different interface communication protocols is shown in the table below.

Color codes and wire sequences for cables corresponding to different protocols

Color of cable Citrus sine-
nsis

Black and
white

Hispid arth-
raxon

Reddish bl-
ack Red White Black Lan

Shielding
layer

BISS-C protocol MA+ MA- SLO+ SLO- Vcc Vcc GND GND GND

SSI protocol CLK+ CLK- DATA+ DATA- Vcc Vcc GND GND GND

UART gorge line Empty Empty TXD+ TXD- Vcc Vcc GND GND GND

5.1.2 Cable Sequence (dual Communication Interface Version)
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instance RAP-210-B23-UA-5, indicating a RAP series encoder with an outer diameter of 210mm, 23-bit resolution BISS-C protocol,
power supply of 5 to 12V, and a cable of 5 meters in length.
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1. Product Introdu-
ction
1.1 Product Features
electromagnetic induction principle
Non-optical Encoder-
Anti-pollution Aviation
Aluminum Code Disc
with High Precision and
Impact Resistance
high speed
High reliability absolute value
split type Easy to install
IP67 large aperture
Superior environmental adaptability
supports independent dual interface

1.2 Principle Introduction
RAP2 series sensor encoder is based on the principle of electromagnetic induction

detection, composed of stator and rotor. Compared with photoelectric encoder, it has higher
anti-pollution and anti-impact ability.

The structure can be understood as a "planar rotary transformer", the induction conductor is
distributed on the surface of the stator and rotor in the form of planar winding.

It has absolute value detection channel, and can calculate the absolute position of encoder
when it is turned on.

It has strong environmental adaptability and can work normally in water.
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3. Performance Parameter
Performance parameter

Model RAP2-90 RAP2-125 Unit
Absolute value Yes
Resolution ratio 10 Up to 23 Bit

Repositioning accur-
acy +-1 LSB

Positioning accuracy +-25 +-15 Arc-second
Internal location up-

date cycle <0.01 ms

Maximum speed 30000 15000 r/min

Rotor weight
Weight of stator

70 90 g

100 150 g

Communication int-
erface protocol

SSI/BISS-C UART serial port (supports independent dual interfaces, all three interfaces based on RS422
hardware standard)

Service voltage 5-12 or 12-30 V
Consumption current <0.25 A
Reverse power supply

protection
The maximum reverse protection voltage of the power supply is the nominal maximum supply voltage.

Working temperature -40 to 80 Degree Celsius
Levels of protection IP67

Available machine
time

1.2

The communication interface data becomes valid after the encoder is powered on for 1.2 seconds. Note:
Ensure the encoder remains stationary without rotation during this period.

S

Lash IEC 60068-2-27 100g for 11ms-axial and radial
Shake IEC 60068-2-6 20g for 10-2000Hz-Axial and Radial
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EMC (Electromagne-
tic Compatibility)

Complies with IEC 61000-6-2 standard-Suitable for harsh EMC environments

EMC electromagnetic
radiation

Complies with IEC 61000-6-4, suitable for use near electromagnetic interference-sensitive equipment
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4. Cable Sequence and Communication Protocol

4.1 Cable Sequence

4.1.1 Cable Sequence (single Communication Interface Version)

The cable wire sequence for different interface communication protocols is shown in the table below.

Color codes and wire sequences for cables corresponding to different protocols

Color of cable Citrus sine-
nsis

Black and
white

Hispid arth-
raxon

Reddish bl-
ack Red White Black Lan

Shielding
layer

BISS-C protocol MA+ MA- SLO+ SLO- Vcc Vcc GND GND GND

SSI protocol CLK+ CLK- DATA+ DATA- Vcc Vcc GND GND GND

UART gorge line Empty Empty TXD+ TXD- Vcc Vcc GND GND GND

4.1.2 Cable Sequence (dual Communication Interface Version)
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1. Product Introdu-
ction
1.1 Product Features
electromagnetic induction principle
Non-optical Encoder-
Anti-pollution Aviation
Aluminum Code Disc
with High Precision and
Impact Resistance
high speed
high reliability absolute value
split type Easy to install
IP67 large aperture
Superior environmental adaptability
supports independent dual interface

1.2 Principle Introduction
The R A P 3 series sensor encoder is based on the principle of electromagnetic induction

detection, and consists of a stator and a rotor. Compared with the photoelectric encoder, it has
higher anti-pollution and anti-impact ability.

The structure can be understood as a "planar rotary transformer", the induction conductor is
distributed on the surface of the stator and rotor in the form of planar winding.

It has absolute value detection channel, and can calculate the absolute position of encoder
when it is turned on.

It has strong environmental adaptability and can work normally in water.



RAP3-100
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