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Absolute Magnetic
   

Miniature 30 mm Size

Rotary Encoder 

Key Benefits & Features

· Robust construction

· Contactless rotary position sensor over 360°

· Immune to external magnetic stray fields

· 14-bit resolution

· Temperature range: -40°C to +85°C

· IP69K Protection

Applications 

· Robotic joint position detection 

· Industrial motor position control 

· Medical robots and industrial equipment
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High-pressure, high-temperature operating conditions

General Description 

The SMS is a magnetic Hall sensor system manufactured for heavy operation condition. A lateral Hall sensor array is used to measure the magnetic field components perpendicular to the surface of the sensor. The SMS is uses self-calibration methods to eliminate signal offset and sensitivity drifts. The integrated Hall sensors are placed around the center of the device and deliver a voltage representation of the magnetic flux Bz. Through Sigma-Delta Analog-to-Digital Converter (ADC) and Digital Signal-Processing (DSP) algorithms, the SMS provides accurate high-resolution absolute angular position information. This is executed by a Coordinate Rotation Digital Computer (CORDIC) which calculates the angle and the magnitude of the Hall array signals. A small diametrically magnetized (two-pole) standard magnet provides the angular position information. Depending on the system requirements different magnet diameters are possible. Additional flexibility is given by the wide range of the magnetic input range. The encoder module consists of a magnetic actuator and a separate sensor board. Output signal are provided in industry standard RS-485. The sensor can be operated in two modes: encoder and odometer. 

3DTechnologies SMSTM Technical Specifications

	System data
	

	Reading type 
	Axial reading

	Resolution
	Absolute – to 14-bit resolution per revolution



	System accuracy
	0.02°

	Maximum sampling rate
	< 10 kHz

	Communication Interface
	Asynchronous serial RS-485

	Communication Protocol
	Modbus RTU

	Sensor Output Noise
	2.73LSB@14bit, rms value Max 0.06°

	Electrical data
	

	Supply voltage 
	5 VDC ± 10%  

	Set-up time
	10 ms (after switch-on)

	Power consumption
	Max 30 mA

	Environmental data
	

	Temperature
	Operation
	-40 °C to +85 °C

	
	Storage
	-50  °C to +110 °C

	Degree of protection
	IP69K  (Protected against close-range high pressure, high temperature spray downs)


Status indicator LED

	LED
	Status

	Green 
	Ready to work, sufficient saturation magnetic field

	Red
	Fault, incorrect placement of the magnet or insufficient saturation magnetic field or another errors

	Green flashing
	Correct work, correct communication

	Red flashing
	Incorrect work, but correct communication

	No light
	No power supply


Communication Command Package

The sensor can be operated in two modes: Encoder and Odometer. In the Encoder mode, the sensor collects data about the angle, processes the data and provides for the industrial protocol ModBus RTU. In the Odometer mode, besides, SMS  calculates distance traveled and speed. The sensor operates on the ModBus RTU protocol at rates up to 3 Mbit/s, with the RS485 interface.

You can find a detailed description of the format of requests and responses for the respective functions in the «Modbus Application Protocol».

http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf
Service operations for configuring and updating sensor firmware are performed using custom function code (classified information) using the software of "3-D technology."

Read Data Package

For data collection and sensor settings, it has a register file that can be accessed using the standard Modbus functions.

To request information used function 0x03 Read Holding Registers.

Write Data Package

To set values in the SMS registers used function 0x10 Write Multiple registers.

In odometer mode.

To install the odometer distance record in Holding Register with the address 0. It is not necessary to record all the bytes 64-bit value, the missing bytes are filled with zeros automatically.

Record other registers function Write Multiple Registers possible but pointless.

Transmission Errors

In keeping with «Modbus Application Protocol», sensor generates standard responses about error (Exception Code from 1 to 4). 

Selecting the Operation Mode (Encoder or Odometer)

Sensor Address

You can set Sensor address (and baud rate) in the settings.

In the settings can be set of a mask that is superimposed on the address in the received packet before checking (for example, it is possible to mask address hub).

If you set the address «0», the sensor sends response package with the same address as in the request.

Register Description

The byte order - Little Endian, but inverting the bytes in registers can be set in the settings.

Register addresses

	Register address Encoder mode
	Register address Odometer

mode
	Data type
	Description



	-
	0
	uint64
	Package Odometer data:

Bytes 0 - 4: distance in impulses (8192 impulse per revolution), uint64;

Bytes 5-6: Speed (0.001 rev/s), int16;

Byte 7: Flags:

0x80 - Scan (since the last poll passed given scanning distance).

	monitor0
	4
	uint16
	The angle value (14-bit code)

	1
	5
	uint16
	Diagnostic flags (bits):

0-7: Automatic Gain Control value.

  0 decimal represents high magnetic field;

  255 decimal represents low magnetic field.

8: OCF (Offset Compensation Finished), logic high indicates the finished Offset Compensation Algorithm. After power up the flag remains always to logic high.

9: COF (Cordic Overflow), logic high indicates an out of range error in the CORDIC part. When this bit is set, the angle and magnitude data is invalid. The absolute output maintains the last valid angular value.

10: Comp Low. High level of magnetic field

(Indicates a high magnetic field. It is recommended to monitor in addition the magnitude value.)

11: Comp High. Low levels of magnetic field

(Indicated a weak magnetic field. It is recommended to monitor the magnitude value.)

14: Error checking settings.

15: CRC error checking.



	2
	6
	uint16
	The angle value (in degrees)

	3
	7
	uint16
	Firmware loader version

	4
	8
	uint32
	Firmware version

	6
	10
	uint32
	Version data formats

	8
	12
	char[16]
	Reserved


Default Settings

	Encoder settings

	Parameter
	Value

	Address
	0

	Address mask
	0x1F

	Bit rate
	3 Mbit/s

	Reverse the bytes in registers
	Disable

	Sensor resolution
	14 bits

	Averaging interval (points)
	4

	Odometer settings

	Mode
	automatic (for data averaging)

	Calculation of additional parameters 
	enabled (reserved)

	Impulse per revolution
	128

	Wheel diameter (mm)
	99 (reserved)

	Sampling rate (Hz)
	8192

	Interval rate averaging
	8192


Mechanical Specification

Figure 1:

Installation drawing and physical placement of the magnet
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DIMENSION: mm

Cable and connectors specification 

	Lemo connector (FVG.03.304.SLAC45)
	Male cable connector M5 x 0,5
	Male angled cable connector M5 x 0,5
	Free ends
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	RS-485 D+ (DATA A) - Yellow 

RS-485 D– (DATA B) - Green

5VDC – White

Ground - Brown


Cable and connectors specification 

Lemo cable (040 281) with connector (FVG.03.304.SLAC45)

как-то плохо((

	IP69K Protection (up to 120 bar pressure)

	2 meters cable

	1 Pin: 5 VDC

2 Pin: RS-485 D+ (DATA A)

3 Pin: GND

4 Pin: RS-485 D- (DATA B)


Male cable connector M5 x 0,5


	IP67 Protection

	5 meters cable

	1 Pin: 5 VDC

2 Pin: RS-485 D+ (DATA A)

3 Pin: GND

4 Pin: RS-485 D- (DATA B)


Male angled cable connector M5 x 0,5



Male angled cable connector M5 x 0,5


Ordering & Contact Information

	Example:
	SMS
	E
	8
	30
	9
	L

	
	
	
	
	
	
	

	Device family
	
	
	
	
	
	

	SMS = Sensor of measuring system
	
	
	
	
	
	

	Operation mode
	
	
	
	
	

	E = Encoder

O = Odometer


	
	
	
	
	

	Internal sampling rate 
	
	
	
	

	1 = 1024 Hz

2 = 2048 Hz

4 = 4096 Hz

8 = 8192 Hz


	
	
	
	

	Bit rate communication
	
	
	

	1 = 9 600 bit/s

2 = 28 800 bit/s

3 = 57 600 bit/s

4 = 115 200 bit/s

5 = 500 kbit/s

10 = 1 Mbits/s

20 = 2 Mbits/s

30 = 3 Mbits/s 


	
	
	

	Impulse per revolution (only Odometer mode)

*If you choose Encoder mode, select in this item “–“
	
	

	1 = 2

2 = 4

3 = 8

4 = 16

5 = 32

6 = 64

7 = 128

8 = 256

9 = 512

10 = 1024


	
	

	Cable
	

	L = Lemo connector (FVG.03.304.SLAC45)

M = Male cable connector M5 x 0,5

MA = Male angled cable connector M5 x 0,5

F = Free ends
	


Ordering & Contact Information

	Example:
	SMS
	E
	8
	30
	9
	L

	
	
	
	
	
	
	

	Device family
	
	
	
	
	
	

	SMS = Sensor of measuring system
	
	
	
	
	
	

	Operation mode
	
	
	
	
	

	E = Encoder

O = Odometer


	
	
	
	
	

	Internal sampling rate 
	
	
	
	

	1 = 1024 Hz

2 = 2048 Hz

4 = 4096 Hz

8 = 8192 Hz


	
	
	
	

	Bit rate communication
	
	
	

	1 = 9 600 bit/s

2 = 28 800 bit/s

3 = 57 600 bit/s

4 = 115 200 bit/s

5 = 500 kbit/s

10 = 1 Mbits/s

20 = 2 Mbits/s

30 = 3 Mbits/s 


	
	
	

	Impulse per revolution (only Odometer mode)

*If you choose Encoder mode, select in this item “–“
	
	

	1 = 2

2 = 4

3 = 8

4 = 16

5 = 32

6 = 64

7 = 128

8 = 256

9 = 512

10 = 1024


	
	

	Cable
	

	L = Lemo connector (FVG.03.304.SLAC45)

M = Male cable connector M5 x 0,5

MA = Male angled cable connector M5 x 0,5

F = Free ends
	


IP67 Protection�
�
5 meters cable�
�
1 Pin: 5 VDC


2 Pin: RS-485 D+ (DATA A)


3 Pin: GND


4 Pin: RS-485 D- (DATA B)�
�
 





5 meters cable�
�
Yellow: RS-485 D+ (DATA A)�
�
Green: RS-485 D- (DATA B)�
�
White: 5 VDC  �
�
Brown: GND�
�
 





«3DTechnologies.Ru» Ltd


Russian Federation, Saint-Petersburg,


Bolshoy Sampsonievskiy pr. 60


Tel. +7 (812) 309-22-02


E-mail: info@okb3d.com


http://www.okb3d.com
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