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1. Product Overview
The OTV-INEC Series is a high-precision absolute inductive encoder based on non-contact electromagnetic induction and wireless energy
transfer technology. It provides reliable absolute angular position measurement without optical discs, glass gratings, or permanent
magnets — delivering maintenance-free performance even in the harshest environments.

The encoder consists of a stator and a rotor. The stator wirelessly transmits energy to the rotor via electromagnetic coupling. The rotor
requires no external power supply and generates a modulated electromagnetic field that the stator reads to determine absolute angular
position.

Both rotor and stator feature a thin-sheet hollow-shaft structure, enabling large through-holes for shafts, pipes, and cables. The non-
contact design eliminates bearings, couplings, and friction.

Key Specifications
Parameter Specification
Angular Resolution 15 – 20 bit
Static Error ±0.01° – ±0.05°
Repeatability ±2 LSB
Max Operating Speed 1,500 – 4,000 rpm
Supply Voltage 5 – 30 V DC
Operating Temperature -40°C to +85°C
Protection Class IP67
Output Protocols SSi, BiSS-C, RS-422 (RS-485, ABZ on request)

2. Applications
▸ Medical devices and surgical robots

▸ Aerospace and defense systems (satellite antennas, radar, gimbals)

▸ Industrial automation (servo motors, rotary tables, packaging machinery)

▸ Collaborative robots and robotic joints

▸ AGV and mobile robot steering feedback

▸ Semiconductor wafer handling and optoelectronic alignment

▸ Optical platforms and laser scanners

3. Technical Parameters

3.1 Model Overview
All models: Single-turn absolute | Non-contact | Hollow-shaft | Stator-rotor gap 0.5 ±0.1 mm

Model OD × ID × T (mm) Weight Resolution Accuracy Max RPM Inertia (kg·mm²)
INEC-016 16 × 4 × 9 5 g 15-17 bit ±0.05° 4,000 0.005
INEC-025 25 × 6 × 7 10 g 15-17 bit ±0.025° 4,000 0.042
INEC-026 25 × 6 × 7 10 g 15-17 bit ±0.025° 4,000 0.042
INEC-037 37 × 10 × 8 15 g 16-18 bit ±0.02° 4,000 0.197
INEC-040 40 × 10 × 10 25 g 16-18 bit ±0.02° 4,000 0.197
INEC-058 58 × 20 × 10 40 g 17-19 bit ±0.015° 4,000 0.684
INEC-070 70 × 30 × 10 55 g 17-19 bit ±0.015° 3,000 3.338
INEC-130 130 × 90 × 10 200 g 18-20 bit ±0.01° 1,500 —
INEC-170 170 × 120 × 11.5 260 g 18-20 bit ±0.01° 1,500 219.237
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3.2 Common Operating Conditions
Parameter Value
Supply Voltage 5 – 30 V DC
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
EMC Compliance IEC 61000-6-2 / IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

4. Individual Model Specifications
The following sections provide detailed specifications and dimensional drawings for each of the 9 standard models. Each model follows
the same four parameter categories: Basic Performance, Mechanical Dimensions & Mounting, Environmental Conditions, and Electrical
Interface.

4.1 INEC-016

Basic Performance

Parameter Specification
Angular Resolution 15-17 bit
Max Static Error ±0.05°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)
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Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 16 / 4 / 9 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.005 kg·mm²
Weight (approx.) 5 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-016 1 Product

20- 100 ±0.1 mm 2 M2×5 Hex Socket Cap Screw 4
Product
installation
accessories

3 Mounting Spring Clip 1

4 Retaining Ring 1
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4.2 INEC-025

Basic Performance

Parameter Specification
Angular Resolution 15-17 bit
Max Static Error ±0.025°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 25 / 6 / 7 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.042 kg·mm²
Weight (approx.) 10 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-025 1 Product

20- 100 ±0.1 mm 2 M2×5 Hex Socket Bolt 3
Product
installation
accessories

3 Retaining Ring 1

4 M3×6 Hex Socket Bolt 1
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4.3 INEC-026

Basic Performance

Parameter Specification
Angular Resolution 15-17 bit
Max Static Error ±0.025°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 25 / 6 / 7 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.042 kg·mm²
Weight (approx.) 10 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
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Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-026 1 Product

20- 100 ±0.1 mm 2 M2×5 Hex Socket Bolt 3
Product
installation
accessories

3 Retaining Ring 1

4 M3×6 Hex Socket Bolt 1
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4.4 INEC-037

Basic Performance

Parameter Specification
Angular Resolution 16-18 bit
Max Static Error ±0.02°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 37 / 10 / 8 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.197 kg·mm²
Weight (approx.) 15 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
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Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-037 1 Product

20- 100 ±0.1 mm 2 M2 Screw Press Block 3

Product installation
accessories3 Retaining Ring 1

4 M4×6 Hex Socket Bolt 1
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4.5 INEC-040

Basic Performance

Parameter Specification
Angular Resolution 16-18 bit
Max Static Error ±0.02°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 40 / 10 / 10 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.197 kg·mm²
Weight (approx.) 25 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface
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Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-040 1 Product

20- 100 ±0.1 mm 2 Retaining Ring 1
Product
installation
accessories

3 M2×6 Hex Socket Bolt 3

4 M4×6 Hex Socket Bolt 1
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4.6 INEC-058

Basic Performance

Parameter Specification
Angular Resolution 17-19 bit
Max Static Error ±0.015°
Repeatability Error ±2 LSB
Max Operating Speed 4,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 58 / 20 / 10 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 0.684 kg·mm²
Weight (approx.) 40 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
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Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-058 1 Product

20-100 ±0.1 mm 2 M2 Screw Press Block 3

For product
installation3 Pressing Plate 1

4 M2×4 Hex Socket Bolt 3
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4.7 INEC-070

Basic Performance

Parameter Specification
Angular Resolution 17-19 bit
Max Static Error ±0.015°
Repeatability Error ±2 LSB
Max Operating Speed 3,000 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 70 / 30 / 10 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 3.338 kg·mm²
Weight (approx.) 55 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
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Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-070 1 Product

20-100 ±0.1 mm 2 M2×5 Hex Socket Bolt 3

For product
installation3 M2×4 Hex Socket Bolt 3

4 Pressing Plate 1
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4.8 INEC-130

Basic Performance

Parameter Specification
Angular Resolution 18-20 bit
Max Static Error ±0.01°
Repeatability Error ±2 LSB
Max Operating Speed 1,500 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 130 / 90 / 10 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia —
Weight (approx.) 200 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable



https://otvsensing.com

OTV Sensing reserves the right to modify specifications without prior notice.

© 2026 OTV Precision Sensing. All rights reserved. | Document: OTV-INEC-TS-EN-2026-V1.0
27

Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-130 1 Product

20-100 ±0.1 mm 2 M2×5 Hex Socket Bolt 6

For product
installation

3 Pressing Plate 1

4 M2×4 Hex Socket Bolt 8

5 Shim 0.05mm 3
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4.9 INEC-170

Basic Performance

Parameter Specification
Angular Resolution 18-20 bit
Max Static Error ±0.01°
Repeatability Error ±2 LSB
Max Operating Speed 1,500 rpm
Measurement Range Single-turn
Rotation Direction CW incrementing (configurable)

Mechanical Dimensions & Mounting

Parameter Specification
OD / ID / Thickness 170 / 120 / 11.5 mm
Allowable Installation Eccentricity ±0.1 mm
Stator-Rotor Installation Gap 0.5 ±0.1 mm
Rotor Inertia 219.237 kg·mm²
Weight (approx.) 260 g
Rotor & Stator Material Aluminum alloy, FR-4

Environmental Conditions

Parameter Specification
EMC IEC 61000-6-2, IEC 61000-6-4
Operating Temperature -40°C to +85°C
Storage Temperature -50°C to +100°C
Relative Humidity 0 – 99%
Shock Resistance 100 g / 11 ms
Vibration 20 g (10 – 2000 Hz)
Protection Class IP67

Electrical Interface

Parameter Specification
Supply Voltage 5 – 30 V
Current Consumption < 100 mA
Electrical Interface RS-422 shielded cable
Output Protocols SSi, BiSS-C, RS-422 serial
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Size Range (mm) Tolerance No. Name Qty Remarks

0-20 ±0.05 mm 1 INEC-170 1 Product

20-100 ±0.1 mm 2 Rotor Mounting Ring 1

For product
installation3 M3×8 Hex Socket Bolt 9

4 M3×10 Countersunk Cross-Head Screw 8

5. Electrical Interface
The OTV-INEC encoder features output connectors on the outer edge of the stator. The encoder supports multiple protocol
configurations via a multi-pin connector.

Digital Output Parameters

Signal Delay < 250 us

Output Code Format Binary

Max Data Update Rate 30kHz

Interface Level Differential RS-422

Power Consumption < 50 mA

Sampling rate and clock frequency depend on the selected communication protocol.
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5.1 SSi / BiSS-C / RS-422 Connector
SSI/BiSS/RS- 422 Serial Interface Cable Definition

No. Definition Color Remarks

1 CLK+ RX+ Gray Clock terminal

2 CLK- RX- Blue Clock terminal

3 DATA+ TX+ Green Data terminal

4 DATA- TX- Yellow Data terminal

5 GND GND Black Ground

6 5V 5V Red Power supply

6. Communication Protocols

6.1 SSi (Synchronous Serial Interface)
SSi is a widely-used industrial position sensor protocol based on the RS-422 hardware standard. Clock frequency: 0.5 – 5.0 MHz. The
encoder transmits absolute position data synchronously on the falling edge of the clock signal.

SSi (Synchronous Serial Interface) is based on the RS-422 hardware standard and is a commonly used interface for

angle encoders. The controller sends a clock signal, and the angle encoder transmits data synchronously. The

default clock port is high; the first low level initiates data transmission. The angle encoder sends angle data to the

controller in sequence according to the clock, as shown in the timing diagram below:

Tp
LSB MSB

0 n

Clock

Master

Data

Encoder

3 4 n n+11 2

MSB

n

Tu Tm

T

n-2n-1

Tr

Timing Diagram Parameter Description

n Total Bits Per Frame 12-21

f（T） Clock Frequency (Clock 0.5 - 5.0 MHz
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▲

Period)

Tu Single Data Bit Update
Time

50 ns

Tp Inter-Frame Interval Time > 25 us

Tm Single Frame Trigger
Time

> 3 us

Tr Time Interval Between
Two Frames

Tr ＞ nT +25 us

fr=1/Tr Data Frame
Frequency

6.2 BiSS-C (Bidirectional Serial Synchronous)
BiSS-C is an open digital protocol supporting bidirectional communication with built-in CRC error checking for enhanced data integrity.
Clock frequency up to 10 MHz.

BiSS-C is a full-duplex, bidirectional, high-speed, synchronous serial communication protocol. The interface is also

based on the RS-422 hardware standard and is compatible with the SSi interface. It is widely used in absolute

encoders for high-precision position control. The BiSS-C implementation in this product is a point-to-point

unidirectional interface that can connect one or more slave devices to the master, conforming to BiSS-C

unidirectional interface requirements. The timing diagram is shown below:

Clock 1 2 3 4 5 6 7
Master

Data
Encoder

Position(bits) ERR W

Timing Diagram Parameter Description

Bit/n Code Meaning Default Length

28 Ack Acknowledge Bit 0 1bit

27 Start Start Bit 1 1bit

26 “0” Start Bit Follower 0 1bit

8-25 Position Absolute Position
Encoder Data

18bit

7 Error Error Bit 1 1bit

6 Warn Warning Bit 1 1bit

0-5 CRC CRC 6bit

- -
Timeout Inter-Frame Interval Time >30us

CRC(6bits)Ack Start

MSBMSB

Timeout

▲

0
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6.3 RS-422 (Full-Duplex Serial)
RS-422 provides asynchronous full-duplex serial communication in UART format with fixed data output at 2000 Hz and 460,800 bps baud
rate. Frame format: 1 start bit, 8 data bits, 1 even parity bit, 1 stop bit.

RS-422 serial interface protocol. By default, the encoder automatically transmits data to the host without requiring

host commands. The data update rate is fixed at 2000 Hz, baud rate is 460800 bps. The data format is 1 start bit, 8

data bits, 1 even parity bit, 1 stop bit. Each frame contains 10 bytes, formatted as shown in the table below.

Frame Data Format

No. Data Type Note

Frame
Header

1 5E
Fixed Frame
Header2 AD

Protocol
Flag

3 01 Single Byte

Angle Data

4 Angle Data High Byte

LSB Valid, High Bits

Zero-Padded

5 Angle Data Middle
Byte

6 Angle Data Low Byte

Frame
Count

7 Frame Count High
Byte 0-65535 Cumulative

Count8 Frame Count Low
Byte

Checksum
9 Checksum High Byte

Accumulated Sum of Bytes 3

-8, Lower 16 Bits
10 Checksum Low Byte

When selecting a multi-turn product, each frame contains 10 bytes. The angle data occupies 5 bytes: bytes 4-5 are

multi-turn angle data, bytes 6-8 are single-turn angle data, high byte first, low byte last. There is no frame count

byte; the checksum byte definition is the same as for single-turn products.
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7. Product Selection Guide
The OTV-INEC series uses a standardized ordering code to specify model, resolution, interface protocol, and hardware options.

7.1 Ordering Code Format
INEC {OD} – {Resolution} – {Protocol} – {Hardware Option} – {Supply Voltage}

Example: INEC-040 – 18 – BIS1 – 03 – 05

This specifies: INEC series, 40 mm OD, 18-bit resolution, BiSS-C interface, standard hardware, 5V supply.

8. Mechanical Installation Notes
▸ The encoder uses a separated stator-rotor structure. No bearings or couplings are required.

▸ The stator-rotor installation gap must be maintained at 0.5 ± 0.1 mm.

▸ The rotor mounts directly on the shaft. The stator fixes to the housing.

▸ Ensure the rotor and stator are parallel and concentric within ±0.1 mm eccentricity tolerance.

▸ Avoid mechanical stress on the stator PCB during mounting.

▸ Operating temperature range: -40°C to +85°C. Rated IP67.

9. Contact
OTV Precision Sensing
www.otvsensing.com | thomas@otvsensing.com

mailto:thomas@otvsensing.com
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