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Features and Benefits

•	non-contact and true absolute measurement
•	resolution up to 0,29 µm
•	measuring length up to 19,3 m
•	BiSS-C and SSI interface with additional sin/cos output
•	LED for easy installation and alignment
•	drag-chain compatible Hiflex cable
•	unaffected by dust, debris or liquids with IP67 protection

xMARS  
Multi Adaptive Range Sensor for Linear Applications

xMARS is an absolute magnetic sensor for linear measurement applications. The fast 
and reliable sensing circuit allows both position and velocity feedback in motion control 
systems. xMARS is the most compact sensor of its class.

linear
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Environmental Specifications
shock 250 g , 6 ms
vibration 10 g , 5 - 2000 Hz
protection class IP67
operating temperature - 40 to + 85 °C
storage temperature - 40 to + 100 °C

Mechanical Specifications
dimensions see drawing
installation tolerances see drawing
linear speed (mechanical) > 20 m/s
measuring length 19,3 m

electrical connection

•	M12 inline connector 8 pin (BiSS/SSI only)

•	M12 inline connector 12 pin (BiSS/SSI + sin/cos only)

•	cable output: see „Order Code - Sensor“

Electrical Specifications

resolution
absolute: min. 0,293 µm

incremental: 2400 µm
repeat accuracy ± 1 increment
optimal distance:

magnetic target ←→sensing head
2 mm ± 0.2

output circuits
•	absolute: BiSS-C, SSI

•	incremental: sin/cos 1 Vpp
position refresh (absolute) 15 µs
counting frequency (incremental) sin/cos: max. 200 kHz
maximum speed rates see table
power supply 5 V ±  5%
electrical protection short circuit protection through a reverse input polarity protected connector
EMC CEI EN-61000-4-2, CEI EN-61000-4

Electrical Connections

signal cable
M12 inline connector 

12 pin

M12 inline connector

8 pin

+5V red 2 2

GND  blue 1 1

MA- white 4 4

MA+ pink 3 3

SLO+ black 5 5

SLO- transparent 6 6

RX  purple 7 7

TX orange 8 8

SIN+ grey 9

SIN- yellow 10

COS- green 12

COS+ brown 11

Materials
housing aluminum
cable Hiflex PUR
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Diagnostics
LED indicating

green on in operation

green brightness signal quality while in configuration mode

red on error/warning

red blinking error type

blue on configuration mode

Sensing heads and magnetic scales can be damaged by magnetic fields!
Apply only demagnetized tools for assembly and maintenance.

Follow standard ESD precautions! Turn power off before connecting the sensor. 
Do not touch the electrical pins without staticprotection such as a grounded wrist strap.
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BiSS-C Interface

signals
clock (MA+, MA-)

data (SLO+, SLO-)
signal amplitude (without load) RS422 (± 5 V)
protocol BISS-C BP3 encoder profile
timeout t_tos 150 - 380 ns
permissible clock period t_MAS 100 ns up to 2 * timeout
clock signal high level duration t_MASh 50 ns up to timeout
clock signal low level duration t_MASI 50 ns

SSI Interface
signals

clock (MA+, MA-)
data (SLO+, SLO-)

signal amplitude (without load) RS422 (± 5 V)
timeout t_tos 375-605 ns
permissible clock period t_MAS 250 ns up to 2 * timeout
clock signal high level duration t_MASh 125 ns up to timeout
clock signal low level duration t_MASI 125 ns

Analogue Interface

Z0
Signal

Inverted
Signal

Sensor Subsequent Electronics

Di�erential
Line

Receiver

signals cosinus (A, /A), sinus (B, /B)

signals level 1 VPP

load resistor 1 VPP Z0 = 100 Ω

A /A

B /B
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Dimensions
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X (10 : 1)

Elastomer Tape (1,0 mm)

Carrier Steel Tape (0,3 mm)

Adhesive Tape (0,13 mm)

Adhesive Tape (0,13 mm)

Cover Steel Tape (0,1 mm)

Installation Tolerances

Y

ɵY

X
ɵX

Z

ɵZ

Note:

• for tolerance purposes, the bracket for mounting xMARS  should have adjustment options

Assembly Values and Tolerances

X [mm] ±0.5
Y [mm] ±0.5

Z [mm] 2

θX [°] ±1
θY [°] ±1
θZ [°] ±1
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Order Code - Sensor

xMARS - P - V - A - R - Z - C - /Sxxx
code explanation

P pole pitch P2.4 2.4 mm

V supply voltage V5 5 V

A interface absolute A1 BiSS-C

A2 SSI

A3 BiSS-C + 1 VPP

A4 SSI + 1 VPP

R resolution R0.29 0.29 μm

Z code pattern Z10 xMARS code pattern

C connection

C10 M12 inline connector 12 pin, 0.5 m cable length

C11 M12 inline connector 12 pin, 2 m cable length

C12 M12 inline connector 8 pin, 0.5 m cable length

C13 M12 inline connector 8 pin, 2 m cable length

L1 1 m

L3 3 m 

L5 5 m

L10 10 m

/Sxxx custom version S
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Order Code - Magnetic Tape

LMSX3 - L - W - H - A - C - K - T - EB
code explanation

L length L piece, length in mm

W width
W10 10 mm width for measuring lengths up to 500 mm

W15 15 mm width for measuring lengths > 500 mm up to 19.350 mm

H scale height

1 mm magnetic tape, 0.3 mm carrier tape

H1-0.1 1 mm magnetic tape; 0.1 mm carrier tape

H0.5-0.3 0.5 mm magnetic tape; 0.3 mm carrier tape

H0.5-0.1 0.5 mm magnetic tape; 0.1 mm carrier tape

A accuracy class
A10 ± 10 μm/m (only delivered up to piece length of 2300 mm)

A20 ± 20 μm/m

C cover tape
without cover tape

C equipped with cover tape (only delivered upt to piece length of 1500 mm)

K adhesive tape without adhesive tape

K equipped with adhesive tape

T text imprint
including BOGEN text imprint

T2 including customer specific text imprint (on request)

EB mounting holes

EB1

please see next page for available standard mounting hole options

EB2

EB3

EB4

EB5

Ordering Example Linear Magnetic Scale X3

LMSX3 - L1400-W12-A10-K-T2

total length: 1400 mm (usable measuring length: 1376 mm)

total width: 12 mm

total height: 1.03 mm

accuracy class: ± 10 µm/m

without cover tape

with adhesive tape

with customer specific imprint

BOGEN Magnetics GmbH reserves the right to make changes, without notice, in the products, including software, described or contained herein in order to improve design and/or performance. Informati-
on in this document is believed to be accurate and reliable. However, BOGEN Magnetics GmbH does not give any representations or warranties, expressed or implied, as to the accuracy or completeness of 
such information and shall have no liability for the consequences of use of such information. BOGEN Magnetics GmbH takes no responsibility for the content in this document if provided by an information 
source outside of BOGEN products. In no event shall BOGEN Magnetics GmbH be liable for any indirect, incidental, punitive, special or consequential damages (including but not limited to lost profits, 
lost savings, business interruption, costs related to the removal or replacement of any products or rework charges) irrespective the legal base the claims are based on, including but not limited to tort 
(including negligence), warranty, breach of contract, equity or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever, BOGEN product aggregate and 
cumulative liability towards customer for the products described herein shall be limited in accordance with the General Terms and Conditions of Sale of BOGEN Magnetics GmbH. Nothing in this document 
may be interpreted or construed as an offer to sell products that is open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellec-
tual property rights. Unless otherwise agreed upon in an individual agreement BOGEN products sold are subject to the General Terms and Conditions of Sales as published at www.bogen-magnetics.com.
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Standard Mounting Holes Options

Option 1

Option 2

Option 3

Option 4

Option 5




