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TMS/TMM22
THE RUGGED ALL-ROUNDER FOR INCLINATION MEASUREMENT 

Inclination sensors
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tMs/tMM22 InclInatIon SenSorS

Product description
the tMS22 (single-axis) and tMM22 
(dual-axis) inclination sensors provide 
cost-effective, high-precision inclina-
tion measurements. the foundation 
for this is powerful MEMS technology, 
which scores points with a maximum 
error tolerance of ± 0.25° and excellent 
repeatability. the measured values are 
output via a linearized analog signal. In 
order to meet the highest requirements 

in terms of resistance for outdoor appli-
cations such as PV systems, the sensor 
electronics are embedded directly into 
the housing during injection molding. 
Therefore, TMS/TMM22 devices com-
ply with the regulations according to 
enclosure rating IP66, IP68 or IP69K. 
the compact design with a height of just 
10.4 mm also makes nearly unlimited 
integration options possible.

at a glance
• Measuring range of up to 360° (1-

axis) or up to ± 90° (2-axis)
• Wear-free MeMS technology for 

consistently high precision and signal 
quality

• Measurement accuracy: ± 0.25°

• analog interfaces 0 to 10 V and 4 to 
20 ma available or customizable

• Enclosure ratings IP66, IP68 and 
IP69K

• Preset function for zeroing during 
installation

Your benefits
• Precise one- or two-dimensional incli-

nation measurement for cost-sensi-
tive applications

• Maximum reliability thanks to rugged 
sensor design with dust- and water-
proof enclosed electronics

• High measuring certainty throughout 
the entire measuring range even 
under demanding ambient conditions 
thanks to optimized interference 
suppression

• can be easily integrated into a wide 
range of applications thanks to the 
compact dimensions

• analog output signal ensures 
maximum compatibility in industrial 
environments

• constant status information of the 
sensor thanks to visual leD feedback

Inertial sensors
InclInatIon SenSorS
tMs/tMM22
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 - www.sick.com/tMs_tMM22
For more information, simply enter the link or scan the QR code and get direct access to 
technical data, CAD design models, operating instructions, software, application examples, and 
much more.
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InclInatIon SenSorS tMs/tMM22

Fields of application
• Photovoltaics and solar thermal energy
• Mobile agricultural and forestry machinery
• Vertical storage systems
• crane and lifting technology

• automated guided vehicle systems
• construction machinery and special-purpose vehicles
• Wind power plants

Detailed technical data

Performance

number of axis 1
2

Measuring range

1-dimensional 360°

2-dimensional ± 90°

resolution

1-dimensional ≤ 0.03°

2-dimensional ≤ 0.015°

error limits G

1-dimensional Typ. 0.25°, max. 0.4° 1)

2-dimensional Typ. 0.25°, max. 0.6° 1)

Repeatability standard deviation σr

Analog / 4...20 mA 30 μA 2)

Analog / 0...10 V 30 mV 2)

Compensated cross-sensitivity 
(2-dimensional)

Typ. ± 0.5°, max. ± 0.9°

Temperature coefficient (zero point) ±0.03°/K

limit frequency 2 Hz

sampling rate 400 Hz
1) In accordance with DIN ISO 1319-1, position of the upper and lower error limit depends on the installation situation, specified value refers to a symmetrical 

position, i.e. deviation in upper and lower direction is the same.
2) In accordance with DIN ISO 55350-13; 68.3% of the measured values are inside the specified area.

Interfaces

Communication interface Analog / 4...20 mA
Analog / 0...10 V

0-set function via hardware pin l

load resistance 200 Ω ... 900 Ω 1)

status information

leD 2x (green/red)

output signal (error state) 2...3 ma
0 V

Initialization time 250 ms
1) at 24 V Dc. Value depends on supply voltage and can be taken from the operating instructions.
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tMs/tMM22 InclInatIon SenSorS

electrical data

Connection type Cable, 5-wire, with male connector, M12, 5-pin, 0.3 m
Cable, 5-wire, with male connector, M12, 5-pin, 1 m
Cable, 5-wire, with male connector, M12, 5-pin, 5 m
Cable, 5-wire, with male connector, M12, 5-pin, 10 m
Cable, 5-wire, 0.3 m 
Cable, 5-wire, 1.5 m
Cable, 5-wire, 3 m
Cable, 5-wire, 5 m
Cable, 5-wire, 10 m

supply voltage 12 V Dc ... 30 V Dc

Current consumption

4...20 ma < 50 ma (+ Iloop) @ 24 V

0...10 V < 50 ma @ 24 V

reverse polarity protection l

short-circuit protection of the outputs l

MttFd: mean time to dangerous failure 961 years (EN ISO 13849-1) 1)

1) This product is a standard product and does not constitute a safety component as defined in the Machinery Directive. Calculation based on nominal load of com-
ponents, average ambient temperature 40°C, frequency of use 8760 h/a. All electronic failures are considered hazardous. For more information, see document 
no. 8015532.

Mechanical data

Dimensions 38.8 mm x 30 mm x 10.4 mm

Weight approx. 60 g

Housing material Plastic (PA12), glass-fiber reinforced

Material, cable PUr

ambient data

eMC en 61326-1

enclosure rating IP66, IP67, IP68, IP69K

operating temperature range –40 °C ... +80 °C

storage temperature range –40 °C ... +85 °C

resistance to shocks 100 g, 6 ms (according to EN 60068-2-27)

resistance to vibration 10 g, 10 Hz ... 2,000 Hz (according to EN 60068-2-6)
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InclInatIon SenSorS tMs/tMM22

type code

number of axis
S 1-dimensional
M 2-dimensional

type
e eco

Housing material
P Plastic

Communication interface
K Analog / 4…20 mA
l Analog / 0…10 V

Connection type
H Cable, 5-wire, with male connector, M12, 5-pin, 0.3 m
G Cable, 5-wire, with male connector, M12, 5-pin, 1 m
F Cable, 5-wire, with male connector, M12, 5-pin, 5 m
e Cable, 5-wire, with male connector, M12, 5-pin, 10 m
J Cable, 5-wire, 0.3 m
K Cable, 5-wire, 1.5 m
l Cable, 5-wire, 3 m
M Cable, 5-wire, 5 m
n Cable, 5-wire, 10 m

Measuring range
5 … 090 Measuring range (number of axis 2-dimenional)
5 … 360 Measuring range (number of axis 1-dimenional)

t M 2 2 e  - P

ordering information

number of axis Measuring range Connection type Communication interface type Part no.

1-dimensional

90° Cable, 10 m Analog, 4...20 mA TMS22E-PKN090 1116342

180° Cable, 0.3 m Analog, 0...10 V TMS22E-PLJ180 1116341

360° Cable, with male connector, 1 m Analog, 4...20 mA TMS22E-PKG360 1116340

2-dimensional

± 10° Cable, with male connector, 0.3 m
Analog, 0...10 V tMM22e-PlH010 1116303

Analog, 4...20 mA TMM22E-PKH010 1116334

± 45°

Cable, 1.5 m Analog, 4...20 mA TMM22E-PKK045 1116343

Cable, with male connector, 0.3 m
Analog, 0...10 V tMM22e-PlH045 1116332

Analog, 4...20 mA TMM22E-PKH045 1116335

± 60° Cable, with male connector, 0.3 m
Analog, 0...10 V tMM22e-PlH060 1116333

Analog, 4...20 mA TMM22E-PKH060 1116336

± 90°

Cable, with male connector, 0.3 m
Analog, 0...10 V TMM22E-PLH090 1116337

Analog, 4...20 mA TMM22E-PKH090 1116338

Cable, with male connector, 1 m
Analog, 0...10 V TMM22E-PLG090 1116575

Analog, 4...20 mA TMM22E-PKG090 1116345
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www.sick.com/1116342
www.sick.com/1116342
www.sick.com/1116341
www.sick.com/1116341
www.sick.com/1116340
www.sick.com/1116340
www.sick.com/1116303
www.sick.com/1116303
www.sick.com/1116334
www.sick.com/1116334
www.sick.com/1116343
www.sick.com/1116343
www.sick.com/1116332
www.sick.com/1116332
www.sick.com/1116335
www.sick.com/1116335
www.sick.com/1116333
www.sick.com/1116333
www.sick.com/1116336
www.sick.com/1116336
www.sick.com/1116337
www.sick.com/1116337
www.sick.com/1116338
www.sick.com/1116338
www.sick.com/1116575
www.sick.com/1116575
www.sick.com/1116345
www.sick.com/1116345
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tMs/tMM22 InclInatIon SenSorS

Dimensional drawings (Dimensions in mm (inch))
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PIn assignment
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5

PIn
Male connector M12, 5-pin

Wire colors (cable connection)
Cable connection

signal
tMs22

signal
tMM22

1 Brown US US

2 White Z-axis Y-axis

3 Blue GnD GnD

4 Black n.c. X-axis

5 Gray teacH 1) teacH 1)

1) To activate the zero point setting, connect TEACH (pin 5) to GND (pin 3) for at least 1 second.
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InclInatIon SenSorS tMs/tMM22

accessories

Plug connectors and cables

Plug connectors and cables

connecting cables

Figure Brief description length of cable type Part no.

Head A: female connector, M12, 5-pin, 
straight, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halo-
gen-free, shielded, 0.34 mm², 5.6 mm
Signalart: Sensor/actuator cable

1.5 m YF2a25-015UB6X-
leaX 2095833

3 m YF2a25-030UB6X-
leaX 2095834

5 m YF2a25-050UB6X-
leaX 2095733

10 m YF2a25-100UB6X-
leaX 2095734

20 m YF2a25-200UB6X-
leaX 2095738

Head A: female connector, M12, 5-pin, 
angled, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halo-
gen-free, shielded, 0.34 mm², 5.6 mm
Signalart: Sensor/actuator cable

3 m YG2a25-030UB6X-
leaX 2095791

5 m YG2a25-050UB6X-
leaX 2095792

10 m YG2a25-100UB6X-
leaX 2095793

Dimensional drawings g page 8

Field-attachable connectors

Figure Brief description type Part no.

Head A: female connector, M12, 5-pin, straight
cable: unshielded DoS-1205-G 6009719

Head A: male connector, M12, 5-pin, straight
cable: unshielded
Details: for field bus technology

Ste-1205-G 6022083

Dimensional drawings g page 8
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www.sick.com/2095833
www.sick.com/2095833
www.sick.com/2095833
www.sick.com/2095834
www.sick.com/2095834
www.sick.com/2095834
www.sick.com/2095733
www.sick.com/2095733
www.sick.com/2095733
www.sick.com/2095734
www.sick.com/2095734
www.sick.com/2095734
www.sick.com/2095738
www.sick.com/2095738
www.sick.com/2095738
www.sick.com/2095791
www.sick.com/2095791
www.sick.com/2095791
www.sick.com/2095792
www.sick.com/2095792
www.sick.com/2095792
www.sick.com/2095793
www.sick.com/2095793
www.sick.com/2095793
www.sick.com/6009719
www.sick.com/6009719
www.sick.com/6022083
www.sick.com/6022083
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tMs/tMM22 InclInatIon SenSorS

Dimensional drawings for accessories (Dimensions in mm (inch))
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SERVICES

WORKING WITH SICK IN A DIGITAL WORLD

Find a suitable solution in next to no time
Often we know best what we need – but not necessarily  
where to find it right away. SICK will support you with its  
in-depth expertise.

 • Online product catalog – our digital flagship  
- www.sick.com/products

 • Application Solver – the right sensor for selected  
applications - www.sick.com/applicationBased

 • Online configurators and selectors – exactly the  
right sensor for your needs

My SICK is your personal self-service portal
My SICK is your personal self-service portal with lots of  
helpful information and your own individual access to the  
web shop. Take advantage of the wide variety of exclusive 
advantages on offer: 

Your benefits
 • Open around the clock
 • Clear product information
 • Company-specific price conditions
 • Convenience during the ordering process
 • Document overview
 • Availability and delivery times

Register now:
- www.sick.com/myBenefits

Making your digital business environment comfortable

24
7

Get ahead with digital knowledge transfer  
and digital services

 • Digital Customer Trainings - www.sick.com/c/g300887
 • Digital Service Catalog - cloud.sick.com
 • SICK AppPool - apppool.cloud.sick.com
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SICK AG | Waldkirch | Germany | www.sick.com

SICK AT A GLANCE
SICK is a leading manufacturer of intelligent sensors and sensor solutions for industrial applications. With 
more than 10,000 employees and over 50 subsidiaries and equity investments as well as numerous agencies 
worldwide, SICK is always close to its customers. A unique range of products and services creates the 
perfect basis for controlling processes securely and efficiently, protecting individuals from accidents, and 
preventing damage to the environment.

SICK has extensive experience in various industries and understands their processes and requirements. 
With intelligent sensors, SICK delivers exactly what the customers need. In application centers in Europe, 
Asia, and North America, system solutions are tested and optimized in accordance with customer specifica-
tions. All this makes SICK a reliable supplier and development partner. 

Comprehensive services round out the offering: SICK LifeTime Services provide support throughout the 
machine life cycle and ensure safety and productivity.

That is “Sensor Intelligence.”

Worldwide presence:

Australia, Austria, Belgium, Brazil, Canada, Chile, China, Czech Republic, Denmark, Finland, France, 
Germany, Great Britain, Hungary, Hong Kong, India, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, 
New Zealand, Norway, Poland, Romania, Russia, Singapore, Slovakia, Slovenia, South Africa, South Korea, 
Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, United Arab Emirates, USA, Vietnam.

Detailed addresses and further locations  - www.sick.com
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