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Sensata manufactures over 16,000 different products and 
ships over 1 billion units a year under the familiar brand- 
names Klixon®, Airpax®, Wabash, Schrader, DeltaTech, 
Dimensions™, Qinex™ and Sensor-NITE. Our devices are 
used in automotive, appliance, aircraft, industrial, military, 
heavy vehicle, heating, air conditioning, data, telecommunica-
tions, recreational vehicle and marine applications.

WHAT’S IN A NAME?
A QUICK LOOK AT SENSATA AND ITS ORGANIZATION

THE SENSATA FAMILY OF BRANDS

The name Sensata comes from the Latin  

“sensata”, meaning “those gifted with sense”

To learn more about 
how our products can 
help you, contact us at 
260-355-4100 or visit 
www.wabashtech.com

Committed to sensor advancement.

Wabash GPSS 
Generic Push-in Speed Sensor 

Designed for rugged, reliable 
speed sensing requirements 
where durability and 
dependability are required.

The Wabash Generic Push-in Speed Sensor  
(GPSS) is built for use in the agricultural, heavy 
vehicle, off-highway, and construction markets. Its 
proven, field tested design conforms  
to SAE standards, while offering customers 
flexibility in variations and features. The GPSS  
is ideal for applications such as:

•  Engine speed 
•  Transmission speed
•  PTO speed
•  Input/output shaft speed
•  Implement speed

The GPSS offered in single or dual outputs,  
is a proven, time-tested sensing product. GPSS 
sensors deliver the dependable performance 
commercial vehicle control systems require  
under the most punishing conditions and 
environmental extremes. 

Wabash generic sensors offer customers low cost 
options with minimal or little tooling investment.

Count on Wabash Technologies for sensing 
solutions that add performance and value to 
products. We serve customers with advanced 
design and engineering capabilities, flawless 
quality performance, flexible manufacturing and 
on-time delivery.

Cabin Comfort
Air Conditioning

Operating Sensing 
Technologies
Multifunction Grip
Joystick
Analog Rocker
Foot Pedal

Auxiliary Systems
Air Pressure
Hydraulic Pressure
Pedal Position
Contacting Rotary Position
Non-Contacting Rotary 
Position

Accuracy
Legal disclaimer  
product use

78
80

88
90
92
94
96

98
100
102
104
106
108

110

Contents

Introduction
Where are we located
Technology Overview

Engine sensors
Air intake
Boost, Compressor and Turbine
Low Pressure Fuel Filter or Pump
High Pressure Fuel Rail
Cam and Crank
Oil Pressure
Coolant Pressure
Cylinder Pressure
EGR
Alternate Fuels

Exhaust
Exhaust Gas Treatment
Urea

Transmission
Pressure
Speed

Chassis & safety
Brake Pressure
Electronic Stability Control 
Air Suspension
Hydraulic Suspension
Wheel Speed / ABS Speed
Non-Contacting Pedal Position

5
10
13

16
18
20
24
28
30
32
34
36
38
42

44
46
50

54
56
60

62
64
68
70
72
74
76



© Copyright Sensata Technologies 2015    76  

AGRICULTURE VEHICLES & CONSTRUCTION – 50 or more sensors, switches and operator controls 

AUTOMOBILES & TRUCKS – Up to 50 sensors and controls

COMMERCIAL JETS – Up to 1,500 circuit breakers and switches

HOMES – 30 or more sensors, switches and other safety devices

LARGE HVAC SYSTEMS – Dozens of sensors and switches

MOBILE PHONE SYSTEMS – 300 or more circuit breakers, sensors and switches 

ON-ROAD COMMERCIAL VEHICLES – 50 or more sensors

PHOTOVOLTAIC SYSTEMS – 1 to 4 high voltage switches and fuses

RV’S & LARGE BOATS – Up to 60 power inverters, sensors and protection devices

About Sensata Technologies

Sensata Technologies is a world 

leader and early innovator in  

mission-critical sensors and controls 

People and products that make a difference

A brief company history

Sensata Technologies Holding N.V. (NYSE: ST), a global 
industrial technology company, is a leader in the  
development, manufacture and sale of sensors and controls. 

Our high value-added solutions help satisfy the world’s  
growing need for safety, energy efficiency, and a clean  
environment, positively affecting millions of people everyday.
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Sensata’s Performance Sensing business is a market leader in Heavy Vehicle & Off 
Road (HVOR) and automotive markets.

Our products include a full line of pressure sensors for cars, trucks and heavy  
off-road vehicles. They can be used for everything from improving performance and 
safety to helping the environment by reducing emissions. Our sensors and switches 
detect pressure, temperature, air flow, gas, humidity, speed, position and provide 
on/off controls used in automotive and heavy duty applications.

HVOR - Sensata is committed to the global market for Agriculture and 
Construction vehicles and equipment. In addition we have been serving the global 
Truck market for many years. The conditions under which HVOR equipment must 
operate are often extreme. We are proud to call many of the world’s leading HVOR 
equipment manufacturers as long-standing clients. Our pressure and temperature 
sensors help control emissions and improve performance, our range of operator 
controls provides ergonomic man-machine interfaces in some of the most  
challenging off-road applications.

AUTOMOTIVE - Sensata has been the world leader in automotive pressure  
sensing since 2002. In vehicles, our components are found in air conditioning  
systems, power steering systems, engines, fuel emission and braking and  
suspension systems. A pressure switch manifold made by this business senses 
hydraulic pressure in automatic transmissions while our occupant classification  
sensors help keep airbags operating safely so they can do the job they’re meant to do.

The Performance Sensing Business 
Unit designs and manufactures, 
among others:
• Acceleration sensors
• Transmission range sensors
• Occupant classification sensors
• Pressure sensors
• Joysticks and rockers
• Integrated armrests
• Gas sensors	
• Magnetic speed and position
   sensors
• Temperature sensors

Performance Sensing 

Business Unit

Our Sensing Solutions business is a major player in worldwide industrial sensing, 
electrical and power protection industries. Our products monitor pressure and 
temperature for energy efficiency and a clean environment and prevent damage 
from overheating and fires, protecting people from injury.

In the HVAC and industrial markets our pressure product portfolio serves many 
industrial applications – covering all sensing principles from absolute to relative 
and differential. Our pressure switches are designed to meet the needs in a vari-
ety of industrial applications requiring precise repeatable pressure control over a 
wide range of ambient conditions. 

So, where might you find us?

• Where increased safety and performance are required. 
• Where improved machine productivity and efficiency are needed. 

Our products are found in a wide range of applications including HVAC and 
refrigeration, heat pumps, heavy duty industrial pumps, compressors, material 
handling equipment, stationary equipment.

HOW OUR BUSINESS IS ORGANIZED
 
Overall, we have two main global business units (Performance Sensing and Sensing 
Solutions) and worldwide global operations supported by business and product 
development centers and sales offices.

The Sensing Solutions business designs 
and manufactures:
• Pressure sensors
• Pressure switches
• Temperature sensors 
• Controls
• Protectors
• Thermostats
• Circuit breakers
• Switches
• Test devices
• Battery disconnects

Sensing Solutions 

Business Unit
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Where are we located?

Business centers, Manufacturing sites, 

and Sales offices

•  Korea: JincheonSeoul

Diesel engines no longer have slow combustion from  
self-ignition in pre-chambers or are smoky due to  
unbalanced air-fuel mixtures. Because of their high 
torque, low fuel consumption and high engine-speed 
range they are the engine of choice for a wide range of 
heavy vehicles and off-road equipment while complying 
with ever stricter exhaust emission standards. 

Since the late seventies, development of engines has no  
longer been solely focused on ignition, injection and  
combustion, but a great deal of development has gone into 
exhaust-gas after-treatment. Catalysts that clean up nitrogen 
oxides and other pollutants like particulates are now  
commonly used around the world. These systems are small 
chemical factories that contribute to cleaner exhaust gases 
and better health for human society.

Electronics are key
With the help of ever more sophisticated electronics, HVOR 
systems are optimally controlled under all operating  
conditions. In order to operate accurately, these electronics 

rely on sensors to measure pressure, temperature as well as 
contents of gas and fluids and speed and position sensors to 
measure the actual position of moving parts.

Sensata has been developing sensors for the global  
automotive and HVOR industry for more than 25 years. 
Sensata’s sensors and control devices are used in engine, 
transmission, AC, exhaust-gas after-treatment, brake,  
hydraulics and many other systems of all global OEM’s and 
most of their system suppliers. Today’s sensor capability of 
Sensata consists of pressure, temperature, acceleration, 
force, position, flow and gas sensors. In addition Sensata 
offers a range of operator control devices such as joysticks, 
pedals, throttle controls and other Man-Machine-Interface 
devices.

ENGINE SOLUTIONS

Pressure
Sensata Technologies’ pressure-sensor line has been  
developed in such a way that all applications can be served, 
independent of pressure range, independent of principle and 
in all environments. The basis is a rich technology choice, 
from micro-electromechanical systems to capacitive ceramic 
and micro-fused strain gauges on metal membranes. 
Sensata’s sensors can be found everywhere: from measuring 
35 millibar differential highly corrosive exhaust-gas pressures 
on a Diesel Particulate Filter to 3000 bar diesel fuel in  
common-rail systems to operating inside a transmission in 
contact with hot fluid.

Ceramic Capacitive Pressure sensors  
Ceramic transducers using a capacitive measurement  
principle have proven to be the automotive world’s first 
choice for medium pressure ranges. Capacitive transducers 
are well known for their high sensitivity and low power  
consumption. The material is impervious to harsh media, and 
the transducer is very stable over a wide temperature range. 
Packaging is very simple, by clamping the ceramic  
transducer in a metal can and using an elastomer seal. This 
principle is commonly accepted as the most cost effective 
pressure sensing technology for pressure ranges between 1 
and 100 bar. 

Micro-fused Strain Gauge Pressure Sensors  
Steel membranes with piezo-resistive elements have been 
adopted as the common transducers for high pressures. 
Various concepts exist. All have in common the fact that the 
piezo-resistors are placed on a metal diaphragm, where  
stresses or strain from deflection under pressure induce the 
piezo-resistive effect.

MEMS-based Pressure Sensors 
Silicon is an ideal material for integrating piezo-resistive  
elements, which are often integrated with signal conditioning. 
The piezo resistive structures are formed in monolithic silicon 
using standard semiconductor manufacturing processes, also 
used for mass production of solid state integrated circuits. 
After processing of the resistive structures and metallization 
for interconnection, wet etching techniques are used to  
create a thin pressure diaphragm at the location of the stress 
sensitive piezo-resistive structures. MEMS-based pressure 
sensors are good solutions for lower pressures. Silicon or 
MEMS have a high sensitivity and are very small.

AVAILABLE SENSING TECHNOLOGIES
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HVOR Sensors Technology OVERVIEW

Providing a wide range of solutions for 

HVOR Applications

Speed / Position 

Pressure

Temperature

Operator Sensing Technologies

Rotational speed

Ceramic Capacitive Micro-Fused Silicon 
Strain Gauge

Mid Temperature Mid Temperature

MEMS

2

Signals when an engine’s diesel particulate filter needs to be regenerated for efficient 
emissions reductions

Sensing element design with noble metallization offers increased accuracy and 
robustness in harsh exhaust gas environments

Helps detect cracks or other issues 
with the diesel particulate filter

BENEFITS

HOW IT WORKS

Differential Pressure 
Sensors // DPS

Measures changes in pressure 
to help ensure a reduction of 
harmful soot emissions and 
compliance with emissions 
standards in support of a clean 
environment >

Pressure 
Differential

Upstream and 
Downstream Exhaust

1
Mechanical 
Deflection
of Silicon Sense 

Element

2
Silicon 

Piezoresistive 
Effect

MEMS Die

3

ASIC Signal 
Conditioning

4

Ratiometric 
Output 

5

DPS Sense Element

Mechanical 
Deflection
of Silicon Sense 

Element

2
Silicon 

Piezoresistive 
Effect

MEMS Die

3

Sensing element design with noble metallization offers increased accuracy and 
robustness in harsh exhaust gas environments

ASIC Signal 
Conditioning

4

EXHAUST FLOW

DPF

1

PRESSURE

VO
LT

A
G

E 

Cylinder Pressure

Reduced emissions of CO2, NOx and soot
Improved fuel economy (HCCI, Atkinson Cycle, etc.)
Reduced engine cost through power and size optimization

HOW IT WORKS

Cylinder Pressure 
Sensors // CPS

Sensata’s CPS enables closed loop 
control of engine combustion, 
developed to support regulations 
requiring drastic reduction of 
greenhouse gas and particulate 
emissions for gas and diesel 
vehicles >

Cylinder 
Pressure

1

Mechanical 
Stress

Sense Element
Diaphragm

2

Silicon 
Piezoresistive 

Effect
Strain Gage

3

ASIC 
Processing

4

Output Signal 
Proportional to 

Combustion Pressure

5
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BENEFITS

DARTS500–B LOW  
TEMPERATURE SENSORS

Designed for high volume, cost effective 
medium temperature automotive applica-
tions to:
• Protect engine and exhaust components 
• Diagnose systems for OBD • Control system operations

5024 EGR Series
CUSTOM HIGH TEMPERATURE SENSOR PACKAGES

•	 Lead	wire	or	integral	connector	terminal	options
•	 Available	in	150°C	or	300°C	constructions

FEATURES

•	 High	temperature	sensing	NTC	thermistor	technology 
•	 Fast	response	stainless	steel	packages	in	various	thread	sizes

DESCRIPTION

The	Airpax™	5024	EGR	temperature	sensors	provide	up	to	300°C	temperature	sensing	capability	in	fast	response	stainless	steel	
packages.		Developed	for	the	exhaust	gas	recirculation	market,	the	new	5024	EGR	temperature	sensors	provide	accurate	high	
temperature	output	in	the	fastest	responding	immersion	package	on	the	market	today.

Please	contact	Sensata	Technologies	for	assistance	in	applying	the	Airpax™	5024	EGR	temperature	sensors	to	meet	your	high	
temperature	sensing	needs.

SPECIFICATIONS

Max Operating Temperature -55ºC	to	300ºC	(-67ºF	to	572ºF)

Temperature Tolerance 150ºC	max	version:	25ºC	±	0.4ºC,	150ºC	±	0.6ºC 
300ºC	max	version:	25ºC	±	0.8ºC,	300ºC	±	3.7ºC

Body Material 304	Stainless	Steel

Sensor Type 150ºC	max	version:		3,000	ohms	@	25C,	NTC
300ºC	max	version:		49,120	ohms	@	25C,	NTC

Mating Connector 150ºC	max	version:		Packard	Electric	12162193
300ºC	max	version:		Packard	Electric	12162197

High Temperature Probe

3000 Series
TEMPERATURE SENSOR PROBES

•	 Ideal	for	immersion,	surface	and	air	sensing

FEATURES

•	 Stainless	steel	probe	assemblies
•	 Thermistor,	RTD	or	IC	sensing	technologies

DESCRIPTION

The	Airpax™	3000	series	is	part	of	Sensata’s	growing	line	of	standard	temperature	sensors.		An	ideal	solution	for	monitoring	and	
regulating	temperature	in	equipment	and	processes,	the	3000	series	offers	the	choice	of	thermistor,	RTD	or	Integrated	Circuit	(IC)	
temperature	sensing	technology. 

Since	no	single	technology	is	optimal	for	every	application,	the	VeriSense™	3000	offers	several	thermal-sensing	options	from	which	to	
choose.		Thermistor,	RTD	or	Integrated	Circuit	sensing	elements	are	available.		Each	of	these	technologies	offers	unique	advantages.	
Airpax	experts	can	help	select	the	right	temperature	sensing	technology	for	a	specific	application.

The	3000	series	offers	the	advantage	of	today’s	best	temperature	sensing	technology	in	standard,	low-cost	probe	assemblies	that	
ensure	the	technology	performs	accurately	and	reliably	in	demanding	applications.		Whether	surface,	liquid,	or	ambient	air	sensing	is	
required,	the	Airpax™	3000	series	offers	an	optimal	probe	assembly.		Flexible	leads	suitable	for	welding	or	soldering	provide	reliable	
connections	and	greater	access	to	remote	locations.

Position Pedal Position Rotary Position

Multifunction Grip Joystick Analog Rocker Foot Pedal

Temperature
Sensata’s line of temperature sensors uses a technology 
known as Resistance Temperature Detectors (RTD’s). They 
are used to measure temperature by correlating the resistance 
of the RTD element with temperature. The RTD element is 
made of platinum, because this material follows a very  
linear Resistance-Temperature (R-T) relationship and it follows 
the R-T relationship in a highly repeatable manner over a 
wide temperature range. Platinum is also chosen because of 
its chemical inertness. The RTD element is produced using 
thin film technology, where a very thin layer of platinum is 
deposited on a ceramic substrate. This film is then coated 
with an epoxy or glass that helps protect the deposited film 
and also acts as a strain relief for the external lead-wires.  
The RTD element is placed inside a sheathed probe to  
protect it. The sheath can be open (perforated) to achieve  
the highest response time or it can be closed to increase  
robustness against the medium. RTD can be tuned to various 
temperature ranges using either a Pt200 or Pt500 element. 
The RTD is one of the most accurate temperature sensors. 
Not only does it provide good accuracy, it also provides 
excellent stability and repeatability.

Speed/Position
Sensata’s line of speed and (rotary) position sensors  
features Hall Effect, Variable Reluctance (VR) and Resistive 
technologies to serve a wide range of applications. 

Hall effect
The Hall effect is the production of a voltage difference  
(the Hall voltage) across an electrical conductor, transverse  
to an electric current in the conductor and a magnetic field  
perpendicular to the current. Sensata uses this technology  
for both speed and position sensors.

VARIABLE RELUCTANCE
A variable reluctance sensor is used to measure position and 
speed of moving metal components. Although VR sensors 
are based on very mature technology, they still offer  
several significant advantages. Since VR sensors excel in 

high-temperature applications, they are particularly suited for  
measuring engine camshaft and crankshaft position.

RESISTIVE SENSORS
The third technology uses potentiometers, which act as  
variable resistors to measure position of moving objects.  
As objects change position, a different input to the sensor 
causes it to change its resistance. Examples may be found  
in sensing throttle or pedal position or in EGR applications.

Operator Sensing Technologies
Sensata’s range of Operator Sensing Controls offers a  
variety of electromechanical devices that allow a precise 
translation of the operator’s intentions to the moving parts of 
the equipment.

The mechanical portion of the system provides precise and 
intuitive feel to the operator, the electronics connect the feel 
to the machine. 

Today’s agriculture, construction and material handling  
equipment must have the ability to operate under diverse and 
often adverse conditions. Customers depend on reliability at 
all times, especially when it matters most.

Having been designed and thoroughly tested in the harshest 
of environments, the electromechanical solutions offered by 
Sensata’s portfolio of rockers, switches, grips and joysticks 
offer reliable, premium haptics under all conditions. 
Ergonomic shape and operation make them ideal for  
mounting on hydraulic levers, electronic joysticks and more. DARTS200–D

HIGH  
TEMPERATURE 
SENSORS

Designed for high volume, cost optimized 
high temperature automotive applications 
to:
• Protect engine and exhaust components 
• Diagnose systems for OBD 
• Control system operations
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Sensor Solutions for heavy duty applications 

Chassis & 
Safety

Speed and Pressure  
Sensors for Suspension, 
Brake, Air Systems and 

Hydraulics
See page 62

Transmission
Multiple Speed and 

Pressure Sensors for 
various degrees of  

integration
See page 54

Auxiliary  
systems

Pressure, Temperature 
and Position sensors for 

various (hydraulics)  
applications
See page 98

Engine
Speed, Pressure 
and Temperature  

Sensors for different 
engine applications

See page 16

Cabin comfort
HVAC related sensors 

See page 78

Exhaust
Pressure and 

Temperature Sensors
for Exhaust Gas 

Treatment and Urea 
applications
See page 44

Our highly engineered devices satisfy the world’s growing need for safety, energy 
efficiency and a clean environment. Sensata’s Heavy Vehicle and Off Road  
business unit serves each of the below 7 segments with dedicated sensors and a 
proven track record in heavy duty applications.

Operator  
sensing  

technologies
Joysticks, Rockers, 
Pedals and Grips

See page 88
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ENGINE

 Sensing element design with noble metallization allows for direct exhaust 
measurement for robust EGR (exhaust gas recirculation) control
Optimizes engine performance for emissions control, fuel economy and engine 
performance

HOW IT WORKS

Temperature Manifold 
Absolute Pressure Sensors 
// TMAP

Measures pressure and 
temperature of intake 
air for optimized engine 
performance >

Absolute
Pressure

Typically Measured
on Intake Manifold

Mechanical 
Deflection

of Silicon
Sense Element

Medium 
Temperature

Resistance 
Change

of Thermistor

Silicon 
Electrical

Effect
MEMS Die

ASIC Signal 
Conditioning

Ratiometric 
Output

of Pressure

Linearized 
Output

of TemperatureTMAP Sense Element

BENEFITS

PRESSURE

OU
TP

U
T

TEMPERATURE

OU
TP

U
T

Exhaust Gas

Turbocharger

Particulate Filter

Intercooler

Air

Low Pressure EGR

Air Filter

High Pressure EGR

Engine

Reduced emissions of CO2, NOx and soot
Improved fuel economy (HCCI, Atkinson Cycle, etc.)
Reduced engine cost through power and size optimization

HOW IT WORKS

Cylinder Pressure 
Sensors // CPS

Sensata’s CPS enables closed loop 
control of engine combustion, 
developed to support regulations 
requiring drastic reduction of 
greenhouse gas and particulate 
emissions for gas and diesel 
vehicles >

Cylinder 
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1

Mechanical 
Stress
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3
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4
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BENEFITS

5024 EGR Series
CUSTOM HIGH TEMPERATURE SENSOR PACKAGES

•	 Lead	wire	or	integral	connector	terminal	options
•	 Available	in	150°C	or	300°C	constructions

FEATURES

•	 High	temperature	sensing	NTC	thermistor	technology 
•	 Fast	response	stainless	steel	packages	in	various	thread	sizes

DESCRIPTION

The	Airpax™	5024	EGR	temperature	sensors	provide	up	to	300°C	temperature	sensing	capability	in	fast	response	stainless	steel	
packages.		Developed	for	the	exhaust	gas	recirculation	market,	the	new	5024	EGR	temperature	sensors	provide	accurate	high	
temperature	output	in	the	fastest	responding	immersion	package	on	the	market	today.

Please	contact	Sensata	Technologies	for	assistance	in	applying	the	Airpax™	5024	EGR	temperature	sensors	to	meet	your	high	
temperature	sensing	needs.

SPECIFICATIONS

Max Operating Temperature -55ºC	to	300ºC	(-67ºF	to	572ºF)

Temperature Tolerance 150ºC	max	version:	25ºC	±	0.4ºC,	150ºC	±	0.6ºC 
300ºC	max	version:	25ºC	±	0.8ºC,	300ºC	±	3.7ºC

Body Material 304	Stainless	Steel

Sensor Type 150ºC	max	version:		3,000	ohms	@	25C,	NTC
300ºC	max	version:		49,120	ohms	@	25C,	NTC

Mating Connector 150ºC	max	version:		Packard	Electric	12162193
300ºC	max	version:		Packard	Electric	12162197

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1

2

5

34

CAPACITIVE SENSING ELEMENT PRESSURE
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MEDIA PRESSURE

5

1

2 3

Pressure
Motor Oil

1

Mechanical 
Deflection

Ceramic
Diaphragm

2

Change in 
Capacitance

3

Conditioning 
Electronics

4

Voltage
Output 

Proportional
To Pressure

5

BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk

DARTS500–B LOW  
TEMPERATURE SENSORS

Designed for high volume, cost effective 
medium temperature automotive applica-
tions to:
• Protect engine and exhaust components 
• Diagnose systems for OBD • Control system operations
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Fuel delivery pump  
pressure sensor
Measurement and 
control of supply pump 
in Common Rail  
applications

Engine Sensors

In modern diesel engines electronics are key. With their help, systems can be 
controlled optimally under their operating conditions. Sensors measure and deliver 
the inputs needed for the electronic controls: physical parameters are measured, 
such as pressure, flow or gas temperature and converted into electronic signals. 
Sensata offers a range of sensors, specifically designed for use in powertrain 
applications.

Our portfolio consists of speed sensors, pressure sensors, combined pressure and 
temperature sensors and stand-alone temperature sensors.

For Exhaust
see page

Legend:

pressure

temperature

Operator Control

Low pressure fuel 
pressure sensor
Direct measurement  
and control of supply  
pump

Rotational speed 
sensor
Measure cam and 
crank shaft speed

Compressor and 
turbine pressure 
sensor
Direct pressure measurement 
to enable accurate control 
of intake and exhaust air 
management

Cng & Lpg fuel 
system sensor
Solutions for a 
alternate fuel 
engines

Compressor  
and turbine  
medium temperature 
sensor
Measure temperature as 
input for reducing emis-
sions while maximizing 
fuel economy

Intake air  
TMAP Sensor
Measure air intake 
pressure and  
temperature for 
optimized engine 
performance

High common mode 
delta pressure 
sensor
Directly measure the 
pressure drop over an 
EGR venturi

EGR temperature 
sensor
Measure EGR tem-
perature as inputs for 
reducing emissions 
while maximizing fuel 
economy

Cylinder pressure 
only sensor
Enables live com-
bustion pressure 
monitoring for use 
with advanced engine 
combustion strategies 
or to reduce harmful 
emissions

Oil pressure sensor
Accurate sensing of engine oil  
pressure to enhance pump and  
valve train control and improve  
fuel economy

Coolant pressure sensor
Measurement of engine coolant 
pressure

GDI and common 
rail pressure 
sensor
Direct measurement 
of rail pressure for 
control of pump and 
valve

44

Speed / position

Temperature sensor

Air and Urea pressure 
sensor

Differential pressure 
sensor DARTS200–D

HIGH  
TEMPERATURE 
SENSORS

Designed for high volume, cost optimized 
high temperature automotive applications 
to:
• Protect engine and exhaust components 
• Diagnose systems for OBD 
• Control system operations
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Typical specifications
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 Sensing element design with noble metallization allows for direct exhaust 
measurement for robust EGR (exhaust gas recirculation) control
Optimizes engine performance for emissions control, fuel economy and engine 
performance

HOW IT WORKS

Temperature Manifold 
Absolute Pressure Sensors 
// TMAP

Measures pressure and 
temperature of intake 
air for optimized engine 
performance >

Absolute
Pressure

Typically Measured
on Intake Manifold

Mechanical 
Deflection

of Silicon
Sense Element

Medium 
Temperature

Resistance 
Change

of Thermistor

Silicon 
Electrical

Effect
MEMS Die

ASIC Signal 
Conditioning

Ratiometric 
Output

of Pressure

Linearized 
Output

of TemperatureTMAP Sense Element

BENEFITS

PRESSURE

OU
TP

U
T

TEMPERATURE

OU
TP

U
T

Exhaust Gas

Turbocharger

Particulate Filter

Intercooler

Air

Low Pressure EGR

Air Filter

High Pressure EGR

Engine

Intake air temperature 
Manifold Absolute Pressure 
Sensor 
TMAP

Measures pressure and  

temperature of intake  

air for optimized engine  

performance.

Benefits 

•	 Optimizes engine performance for emissions  
control, fuel economy and engine performance

•	 Allows for airflow measurement

HOW IT WORKS

ENGINE
Air intake

Electrical
Supply Voltage (Vs)		  5 Vdc ± 10%
Supply Current			   10 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vs
Pressure Response Time		  <10 ms
Temperature Response Time	 <10 s (T63 with air v=6 m/s)
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 VdC
EMC (10 MHz-1GHz)		  >50 V/m Class A
ESD (ISO 10605)			   >8 kV

Physical
Pressure Range			   50-400kPa abs.
Proof Pressure			   600 kPa 
Temperature range		  -40 to +130ºC
Minimum Cycle Life		  >2M Pressure Cycles
Vibration 			   >15g sine

Environmental
Operating Temp			   -40 to +130ºC
Storage Temp			   -40 to +130ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC			   ± 1.2% FS
-40 to +130ºC			   ± 2.0% FS

Dimensional drawings & transfer curve
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5

5
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Electronics

Absolute
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Change

Linearized
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Mechanical
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Change in 
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Electronics
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Output
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 Sensing element design with noble metallization allows for direct exhaust 
measurement for robust EGR (exhaust gas recirculation) control
Optimizes engine performance for emissions control, fuel economy and engine 
performance

HOW IT WORKS

Temperature Manifold 
Absolute Pressure Sensors 
// TMAP

Measures pressure and 
temperature of intake 
air for optimized engine 
performance >

Absolute
Pressure

Typically Measured
on Intake Manifold

Mechanical 
Deflection

of Silicon
Sense Element

Medium 
Temperature

Resistance 
Change

of Thermistor

Silicon 
Electrical

Effect
MEMS Die

ASIC Signal 
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Ratiometric 
Output

of Pressure

Linearized 
Output

of TemperatureTMAP Sense Element
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Engine

 Sensing element design with noble metallization allows for direct exhaust 
measurement for robust EGR (exhaust gas recirculation) control
Optimizes engine performance for emissions control, fuel economy and engine 
performance

HOW IT WORKS

Temperature Manifold 
Absolute Pressure Sensors 
// TMAP

Measures pressure and 
temperature of intake 
air for optimized engine 
performance >

Absolute
Pressure

Typically Measured
on Intake Manifold

Mechanical 
Deflection

of Silicon
Sense Element

Medium 
Temperature

Resistance 
Change

of Thermistor

Silicon 
Electrical

Effect
MEMS Die

ASIC Signal 
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Ratiometric 
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Linearized 
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BENEFITS
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Intercooler

Air

Low Pressure EGR
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High Pressure EGR

Engine
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Typical specificationscompressor and turbine 
pressure sensor
apt

Direct measurement of 

intake and exhaust pressure 

enable accurate control of 

intake and exhaust air  

management

Benefits 

•	 Robust design
•	 Suitable for the hot, humid and possibly soot  

containing application environment
•	 Specialized design to prevent fluid induced shifts

HOW IT WORKS

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 Vdc
EMC (10 MHz-1GHz)	 >50 V/m 

Physical
Operating Pressure			   up to 10bar
Proof Pressure				    >2x FS
Burst Pressure				    >3x FS
Minimum Pressure Cycle Life		  >2M FS cycles
Sine Vibration (50-2000 Hz)		  >12g

Environmental
Operating Temperature			   -40 to +145ºC
Peak Temperature			   -40 to +150ºC

Performance - accuracy after lifE   (See page 110 for explanation)

0 to +100ºC		  ± 1.5% FS 					   
-40 to +145ºC		  ± 2.5% FS

ENGINE
Boost, compressor and turbine

Dimensional drawings & transfer curve

20     

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1

2

5

34

CAPACITIVE SENSING ELEMENT PRESSURE

VO
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Motor Oil
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Mechanical 
Deflection

Ceramic
Diaphragm

2

Change in 
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3

Conditioning 
Electronics

4

Voltage
Output 

Proportional
To Pressure

5

BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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NOMINALTRANSFER FUNCTION
Vout = Vs (8.42 x 10   P + 5.79 x 10   )
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OUPUT
VOLTAGE

VOLTAGE
SUPPLY

ECU
100 kΩ PULL DOWN

PRESSURE
 SENSOR

S

S

JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUAR       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.

S

B

SUPPLY

PIN PRESENT
BUT NOT USED

GROUND

OUTPUT

12

22
-0

.20

40 max.

M1
2x

1.5
-6

g

A

A

1 2 5 6

THREAD AND SEALING BASED ON
DIN 3852 PART 11
SEALING RING BASED ON DIN 3869

HEX27 h13 -0.33
0

30 3 4

VIEW B

PART IDENTIFICATION NUMBER

DAF TRUCKS PART NUMBER: 1822252

SENSATA PART NUMBER:
51CP30-01 SECTION A-A

ANTI ROTATION
FEATURES
(SEE NOTE 4)

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. DIN 3852 PART 1 FORM X (EXCEPT d4, d4 23 MIN.).
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A2-4.1- Sn / K2, COLOUR GREY.
- INSTALL DEVICE WITH THREAD DOWNWARDS. MAX. ANGLE 0±45° FOR ALL DIRECTIONS TO VERTICAL.
- INSTALLATION TORQUE 30Nm ±10%.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX.
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

TOTAL MASS OF THE SENSOR 53 gr 5%.1.
FOR ALL OTHER SPECIFICATIONS SEE T-678433-PSP LATEST REVISION.2.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE T-678433-TMI LATEST REVISION.3.
IN ZERO HOUR CONDITION, THE SENSOR SHALL COMPLY WITH ALL REQUIREMENTS AS .4.

          SPECIFIED IN T-678433-PSP AFTER A COUNTERCONNECTION MOUNTING TORQUE OF 4Nm HAS BEEN APPLIED.
          CAUTION: DURING INSTALLATION THE MAXIMUM TORQUE IS RESTRICTED TO 1.5Nm.
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PART IDENTIFICATION NUMBER

DAF TRUCKS PART NUMBER: 1822252

SENSATA PART NUMBER:
51CP30-01 SECTION A-A

ANTI ROTATION
FEATURES
(SEE NOTE 4)

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. DIN 3852 PART 1 FORM X (EXCEPT d4, d4 23 MIN.).
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A2-4.1- Sn / K2, COLOUR GREY.
- INSTALL DEVICE WITH THREAD DOWNWARDS. MAX. ANGLE 0±45° FOR ALL DIRECTIONS TO VERTICAL.
- INSTALLATION TORQUE 30Nm ±10%.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX.
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

TOTAL MASS OF THE SENSOR 53 gr 5%.1.
FOR ALL OTHER SPECIFICATIONS SEE T-678433-PSP LATEST REVISION.2.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE T-678433-TMI LATEST REVISION.3.
IN ZERO HOUR CONDITION, THE SENSOR SHALL COMPLY WITH ALL REQUIREMENTS AS .4.

          SPECIFIED IN T-678433-PSP AFTER A COUNTERCONNECTION MOUNTING TORQUE OF 4Nm HAS BEEN APPLIED.
          CAUTION: DURING INSTALLATION THE MAXIMUM TORQUE IS RESTRICTED TO 1.5Nm.
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PART IDENTIFICATION NUMBER

DAF TRUCKS PART NUMBER: 1822252

SENSATA PART NUMBER:
51CP30-01 SECTION A-A

ANTI ROTATION
FEATURES
(SEE NOTE 4)

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. DIN 3852 PART 1 FORM X (EXCEPT d4, d4 23 MIN.).
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A2-4.1- Sn / K2, COLOUR GREY.
- INSTALL DEVICE WITH THREAD DOWNWARDS. MAX. ANGLE 0±45° FOR ALL DIRECTIONS TO VERTICAL.
- INSTALLATION TORQUE 30Nm ±10%.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX.
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

TOTAL MASS OF THE SENSOR 53 gr 5%.1.
FOR ALL OTHER SPECIFICATIONS SEE T-678433-PSP LATEST REVISION.2.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE T-678433-TMI LATEST REVISION.3.
IN ZERO HOUR CONDITION, THE SENSOR SHALL COMPLY WITH ALL REQUIREMENTS AS .4.

          SPECIFIED IN T-678433-PSP AFTER A COUNTERCONNECTION MOUNTING TORQUE OF 4Nm HAS BEEN APPLIED.
          CAUTION: DURING INSTALLATION THE MAXIMUM TORQUE IS RESTRICTED TO 1.5Nm.
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DARTS500–B LOW  
TEMPERATURE SENSORS

Designed for high volume, cost effective 
medium temperature automotive applica-
tions to:
• Protect engine and exhaust components 
• Diagnose systems for OBD • Control system operations

compressor and turbine  
temperature sensor
DARTS500

Medium Temperature 

Sensors (-40 to 500°C) 

monitor compressor in & 

outlet and EGR cooler  

temperatures to enable  

accurate control of intake 

and exhaust air management. 

Benefits

•	 Helps reduce emissions while maximizing fuel economy 
by measuring exhaust temperature as multiple points

•	 High linearity
•	 Fast response time

HOW IT WORKS

Resistance table  
Straight ID 25 mm

3 OF 4 PAGES

MATERIAL & MOUNTING
Sensor Element Platinum thin film on Al2O3 substrate
Sensor Housing Mat. No. 1.4845 Stainless Steel 310
Fastening Mounting Nut (M14x1.5)
  SW 19 mm Straight sensor 
  SW 17 mm Bent sensor
   Matching Coefficient of Thermal Expansion with socket
Connection Element Mineral insulated cable, stainless steel 310 sheated
Connector MLK-connector directly on sensor

FUNCTIONAL CHARACTERISTICS
Sensor Element PT-500 platinum resistor
Measurement Principle The resistance of the PT-500 element increases with temperature based on the positive 
  temperature coefficient of platinum electrical resistance
Nominal Resistance 500Ω at 0°C
Temperature Range Continuous: -40°C to 300°C Peak: 500°C
Accuracy ± 2.5°C from -40°C to 160°C
  ± 1.5% from 160°C to 300°C (including 500 hours ageing at 300°C)
Response Time t63  < 12 seconds at 300°C, gas velocity of 11m/s
  < 6.5 seconds at 300°C, gas velocity of 70m/s
Insulation Resistance  > 1 MΩ at 20ºC, VDC 500 Volt

Sensor–NITE Low Temperature Sensor Darts500–B

TYPICAL 5V MEASUREMENT CIRCUIT
Pull-Up Voltage Up = + 5V ± 0.1%
Pull-Up Resistance Rp = 1kΩ ± 0.1%
A/D Converter Accuracy 10 bit
Operational Current  Between 2.7mA and 4.2mA
(Same methodology applies for other voltage systems (e.g. 3.3V), but operational current must be lower than 5mA)

SENSOR LEAD RESISTANCE RI (Ω)
Straight ID 25 mm  0.37
Straight ID 35 mm  0.44
Straight ID 40 mm  0.47
Straight ID 50 mm  0.54
Straight ID 70 mm  0.68
Bent ID 25 mm  0.63
Bent ID 35 mm  0.70
Bent ID 40 mm  0.73
Bent ID 50 mm  0.80

STRAIGHT ID 25 mm
TEMP.  RESISTANCE OF SENSOR Rs (Ω)  Uo (V)
 -40°C  421.75  1.483
 -20°C  461.17  1.578
 0°C  500.37  1.667
 20°C  539.33  1.752
 40°C  578.07  1.832
 60°C  616.57  1.907
 80°C  654.84  1.979
 100°C  692.88  2.046
 120°C  730.69  2.111
 140°C  768.27  2.172
 160°C  805.62  2.231
 180°C  842.74  2.287
 200°C  879.62  2.340
 220°C  916.28  2.391
 240°C  952.70  2.439
 260°C  988.89  2.486
 280°C  1,024.85  2.531
 300°C  1,060.59  2.574

Rs Formula: Rs (T) = R1 + 500 (1 + A * T + B * T2)
With A = 3.908E–3, B = -5.775E–7, T = Temp. in˚C.

CONNECTION DIAGRAM

ENGINE
Boost, compressor and turbine

2 OF 4 PAGES

Sensor Element

Mounting Flange

Connector

Mounting Nut

PROVEN TECHNOLOGY

Innovative, robust 
technology for an 
environmentally–
friendly automotive 
industry, only from 
Sensor–NITE, 
by Sensata 
Technologies.

Sensor–NITE Low Temperature Sensor Darts500–B  |  Sensata, Sensor–NITE, and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.

LOW TEMPERATURE SENSOR 
DARTS500–B

Mineral Insulated Cable

FEATURES
•	Thin	Film	Platinum	temperature	sensors	
are	a	proven	technology	for	exhaust	gas	
temperature	measurements	with	many	
applications	running	for	all	levels	of 	
emission	standards	worldwide

•	Optimal	cost	versus	robustness	properties	
by	use	of 	stainless	steel	material

•	Fast	response	time	by	reduced	tip	diameter	
and	thermal	decoupling	especially	at	high	
gas	velocities

•	High	absolute	accuracy	up	to	300ºC	by	
thermal	decoupling	of 	measurement	
element	and	housing

•	High	linearity
•	Flexibility	in	insertion	depth:	25mm,	35mm,	
40mm,	50mm,	70mm

•	Straight	and	bended	configurations	for	rear	
housing,	0º	to	90º	to	facilitate	installation	
on	the	engine

•	Fail	safe

APPLICATION
Designed	for	cost	effective	high	volume	
automotive	applications.

For	Medium	Temperature	Applications:
•	Exhaust	Gas	Recirculation	(EGR)	
Coolers	

But	Also	Applicable	for:
•	Charged	or	Boost	Intake	Air	

To:
•	Protect	Engine	and	Exhaust	
Components

•	Diagnose	Systems	for	OBD	(e.g.	
EGR)

•	Control	System	Operation	(Regulate	
Temperature	Windows	of 	Systems)

Car	manufacturers	face	increasing	challenges.	Technological	requirements	are	continuously	
stepped	up	due	to	the	demand	for	performance,	safety,	efficiency	and	clean	emissions.	
Sensor-NITE	accepts	this	challenge.	It	is	our	mission	to	achieve	higher	efficiency	through	
an	optimal	control,	resulting	in	reduced	fuel	consumption	and	lower	emissions.

Dimensional drawings

FUNCTIONAL CHARACTERISTICS  
(See page 110 for explanation)

Sensor Element		  PT-500 platinum resistor
Measurement Principle	 The resistance of the PT-500 		
			   element 	increases with  
			   temperature based on the 			
			   positive temperature coefficient		
			   of platinum electrical resistance
Nominal Resistance	 500 Ω at 0ºC
Temperature Range	 -40ºC to 300ºC Peak: 500ºC
Accuracy		  ± 2.5ºC from -40ºC to 160ºC 		
			   ± 1.5% from 160ºC to 300ºC 		
			   (including 500 hours ageing at 		
			   300ºC)
Response Timet63		 <12 seconds at 300ºC, gas 		
			   velocity of 11 m/s 
			   <6.5 seconds at 300ºC, gas 		
			   velocity of 70 m/s
Insulation Resistance	 > 1M Ω at 20ºC, 500 Vdc 	 

Typical 5V measurement 
circuit
Pull-Up Voltage		  U = + 5V ± 0.1%
Pull-Up Resistance		  RP = 1k Ω ± 0.1% A/D
A/D Converter Accuracy	 10 bit
Operational Current	 Between 2.7mA 		
	 and 4.2mA
(Same methodology applies for other voltage systems  

(e.g. 3.3V), but operational current must be lower than 5mA)

Material & mounting
Sensor Element		  Platinum thin film on Al203 	substrate
Sensor Housing		  Mat. No. 1.4845 Stainless 	Steel 310
Fastening		  Mounting Nut (M14x1.5)
			   SW 19 mm Straight sensor
			   SW 17 mm Bent sensor
			   Matching Coefficient of Thermal 		
			   Expansion with socket
Connection Element	 Mineral insulated cable, stainless steel 	
			   310
Connector		  sheated
			   MLK-connector directly on	 sensor

TEMP.	 Resistance of 	 U0 (V) 
	 Sensors RS (Ω)	
 	 
-40ºC	 421.75		  1.483
-20ºC	 461.17		  1.578
   0ºC	 500.37		  1.667
20ºC	 539.33		  1.752
40ºC	 578.07		  1.832
60ºC	 616.57		  1.907
80ºC	 654.84		  1.979

100ºC	 692.88		  2.046	
120ºC	 730.69		  2.111
140ºC	 768.27		  2.172
160ºC	 805.62		  2.231
180ºC	 842.74		  2.287
200ºC	 879.62		  2.340
220ºC	 916.28		  2.391
240ºC	 952.70		  2.439
260ºC	 988.89		  2.486
280ºC	 1,024.85		  2.531
300ºC	 1,060.59		  2.574
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- WICHTIGE KENNZEICHEN
- IMPORTANT CHARACTERISTICS4321

1

4

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
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Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  50 -300kPa, variants up to 20bar
Proof Pressure			   >2x FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 >2M FS cycles
Sine Vibration (50-2000 Hz)		 >12 g

Environmental
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC		  ± 2.0% FS
-40 to +135ºC		  ± 3.0% FS

ENGINE
Low pressure fuel filter or pump

Dimensional drawings & transfer curve

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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Typical specificationsFuel delivery pump 
pressure sensor
MSG

Allows direct measurement 

and control of supply  

pump used in Common  

Rail applications. 

Benefits 

•	 Hermetic design
•	 Robust and simple solution for aggressive media
•	 UN ECE certified for LPG (R67) and CNG (R110)
•	 State-of-the-art signal processing with self-diagnostics and high accuracy

HOW IT WORKS

Electrical
Supply Voltage (Vs)		  5 Vdc ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vdc
Response Time			   2 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz-4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure			   0-100 bar relative
Proof Pressure				    1.1 x FS
Burst Pressure				    1.8 x FS
Minimum Cycle Life			   >10M FS Cycles
Vibration (50-2000 Hz)			   up to 40g sine

Environmental
Operating Temp				    -40 to +140°C
Storage Temp				    -40 to +145°C

Performance - after life accuracy   (See page 110 for explanation)

0 to +100°C			   ± 2% FS
-40 to +140°C			   ± 2.5% FS 

ENGINE
Low Pressure Fuel Filter or Pump

Dimensional drawings & transfer curve

1 2

Mechanical
Stress

3

Silicon
Piezoresistive

Effect

4

ASIC
Processing

5

OutputPressure

1 1
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26     
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Typical specificationsGDI and Common Rail
Pressure Sensors 
MSG

Accurate fuel rail pressure

sensing is crucial for fuel

system management, fuel

economy, emissions and

OBDII.

Benefits 

•	 Accurate and robust
•	 Allows fast and direct measurement of rail pressure for control of pump, 

valve and determining injected fuel pressure
•	 Adaptable for different pressures

HOW IT WORKS
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MATERIAL:
AISI 304

MATERIAL OF CORE: 
UNS 17400, TYPE 630 
HARDNESS: 37 HRC min.
TENSILE STRENGTH: min 1100N/mm²
YIELD POINT: min 1050N/mm²

MATERIAL:
NORYL GTX830
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CONNECTOR: VDA, CODE A, LOCKING 2
REF. DRAWING: KOSTAL 1 00 50 54434 0 rev. 3
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DATE CODE + SERIAL NUMBER

COUNTRY CODE 
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SENSATA TECHNOLOGIES P/N

HEX 27 h13

3) Vcc 2) GROUND 1) Vout
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NOTES:

1 FOR SURFACE IRREGULARITIES ON THIS SEALING 
  SURFACE APPLIES SIMsd=16 (ACCORDING SIM-NOTATION, 
  DEFINED IN ISO8785:1999)

: 4.75 TO 5.25 VDC (5VDC NOMINAL)
: 10 mA
: -40 TO 140 °C
: 0 TO 2850 BAR (GAGE)
: 4.7 kΩ TO SUPPLY)
: 3500 BAR
: 3750BAR
: 10% Vpwr
: 0.02807%Vcc/BAR
: 90--94% Vpwr
: T-C3887-PS1
: 63g (APPROX)
: IP69K
: 92.5Nm
: 120-135Nm
: 2ms
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SUPPLY CURRENT
OPERATING TEMPERATURE RANGE
OPERATING PRESSURE RANGE
LOAD RESISTOR
PROOF PRESSURE
BURST PRESSURE
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NOMINAL SENSITIVITY
HIGH CLAMP RAIL
PRODUCT SPECIFICATION
SENSOR WEIGHT
IP CLASS WITH COUNTER PART 
FITTED
MOMINAL MOUNTING TORQUE
MAXIMUM MOUNTING TORQUE
RESPONSE TIME t10-90
       

Vout / Vsupply= 0.0002807xP+0.1
P in bar

BITING EDGE, ALSO AVAILABLE WITH WASHER SEAL
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Electrical
Supply Voltage (Vs)		  5 V ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vs
Response Time			   20 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz-4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure		  0-35 bar to 3500 bar relative
Proof Pressure			   1.1 x FS min
Burst Pressure			   1.8 x FS min
Minimum Cycle Life		  >10M FS Cycles
Vibration (50-2000 Hz)		  up to 60g sine

Environmental
Operating Temp			   -40 to +140°C
Storage Temp			   -40 to +145°C

Performance - after accuracy   (See page 110 for explanation)

0 to +100°C			   ± 1.1 to 1.5% FS 
-40 to +140°C			   ± 2.5% FS 

ENGINE
High Pressure Fuel Rail

Dimensional drawings & transfer curve
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Typical specifications
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Rotational speed sensor 
GPSS / gTSS

ENGINE
Cam and Crank

Designed for rugged,  

reliable speed sensing 

requirements where  

durability and dependability 

are required, its proven, field 

tested design conforms to 

SAE standards, while  

offering customers flexibility 

in variations and features. 

HOW IT WORKS

Output
Standard 4” diameter tone wheel (single tooth) is used for testing. Measurements are done with a 10K-ohm load in parallel 
with a 470pf capacitor across the coil. Actual result will vary based on target wheel, tooth configuration,  
controller impedance, etc.

Coil output Specifications (Minimum: P-P volts)

					     143 RPM						     3500 RPM

				    Air Gap = 0.50mm		  Air Gap = 1.27mm		  Air Gap = 0.50mm		  Air Gap = 

1.27mm

Single output		  4,91			   2,70			   49,63			   28,75	

Dual output, inner coil	 4,64			   2,57			   48,95			   28,39

Dual output, external coil	 4,82			   2,63			   48,93			   28,03

Dimensional drawings

Benefits

•	 Proven robust design
•	 Dependable performance
•	 Single and dual outputs available 

GPSS GTSS

Electrical
Resistance for single output
Resistance for dual output	
Inductance for single output (1000 Hz 3” leads)
Inductance for dual output (1000 Hz 3” leads)

1600 ohm ± 10%
Coil A-B: 1600 ohm ± 10%; Coil C-D: 2200 ohm ± 10%
1.17 ± 0.10mh @ 1000 Hz
Coil A-B: 1.17 ± 0.10mh @ 1000 Hz;
Coil C-D: 1.21 ± 0.10mh @ 1000 Hz 

All measurements made at free ambient air at +25º (± 5º)A - B = Inner Coil; C - D = External Coil

Pole Piece MagnetCoil

CoilMagnet Pole Piece

Target

Target

Target

Rear Magnet Design

Sensor

Sensor pole piece satisfactory diameter 

Signal Volts

Time

Front Magnet Design
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Typical specificationsOil Pressure Sensor  
APT

Accurate sensing of engine 

oil pressure can enhance 

pump and valvetrain control 

and improve fuel  

economy.

Benefits 

•	 Better control of variable flow pumps
•	 Expand use of VVT, VVL or Cylinder de-activation
•	 Detects low oil pressure
•	 Offers feedback for OBD system

HOW IT WORKS

SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER

SENSATA DATUM KODIERUNG / FERTIGUNG (OPTIONAL)
SENSATA DATE CODE / LOCATION

   15 T8
51CP12-02

   15 T8
51CP12-02

10 ±0.2
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DETAIL SCHNITT A-A
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- WICHTIGE KENNZEICHEN
- IMPORTANT CHARACTERISTICS4321

S

REL.
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.

EINBAUHINWEIS1.
INSTALLATION NOTE.     2.
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3. VERSORGUNG SPANNUNG
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER
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SENSATA DATE CODE / LOCATION
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs
Output Current	  	 2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 Vdc
EMC (10 MHz-1GHz)	 >100 V/m

Physical
Operating Pressure			   up to 11 bar
Proof Pressure				    >2x FS
Burst Pressure				    >3x FS
Minimum Pressyre Cycle Life		  >2M FS cycles
Sine Vibration(50-2000 Hz)			  >12 g

Environmental
Operating Temperature 			   -40 to +135ºC
Peak Temperature			   -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3.0% Span

ENGINE
Oil pressure

Dimensional drawings & transfer curve

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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Typical specificationsCoolant Pressure Sensor 
APT

Accurate sensing of coolant 

pressure.

HOW IT WORKS

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 Vdc
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure			   up to 3 bar
Proof Pressure				    >2x FS
Burst Pressure				    >3x FS
Minimum Pressure Cycle Life		  >2M FS cycles
Random Vibration			   >11 g (50-2000 Hz)

Environmental
Operating Temp				    -40 to +135ºC
Storage Temp				    -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC		  ± 3.0% Span
-40 to +135ºC		  ± 4.0% Span

ENGINE
Coolant pressure

Dimensional drawings & transfer curve

Benefits

•	 Proven and reliable design
•	 Low risk, >30M sensors deployed since 2002
•	 Flexible, many port material and connector options available
•	 Suitable for marine applications 

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUARY       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
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100

90

80

70

60

50

40

30

20

0

10

150-50

C
C

D
D

OUTPUT GROUND

SUPPLY
PIN PRESENT 
BUT NOT USED

CAPABILITY OF ACCURANCE TO BE
PROVEN BY OUTPUT MEASUREMENTS

[3R] SIGNIFICANT CHARACTERISTICS FOR REGULATORY COMPLIANCE STD 105-0004

VENTILATION HOLE

 8±0.1 

 HEX 24 h13  
-
0
0.33  

 27 
3

VIEW C-C

VP PART NUMBER:
22052384

COUNTRY CODE

PART IDENTIFICATION NUMBER

VOLVO PARMA CODE

VIEW D-D

A A

2

2.2±0.08

15.3±0.2

SECTION A-A

[3]

[X] CRITICALITY CLASS
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MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.
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COUNTRY / LOCATION CODE ACC. TABLE 2
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LAST DIGIT OF PRODUCTION YEAR
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––– = ––––––
VFS    ±%VS

there:
Vs is supply voltage
FS is Full Scale of operational range

4

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
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3 INTERNAL SEALING RING EPDM
2 EXTERNAL SEALING RING EPDM
1 PRESSURE PORT SS316 ACCORDING ASTM A276 rev. 08A 

or DIN 1.4401
ITEM DESCRIPTION MATERIAL
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23 37.5 2.5
262.5 2.5

135 37.5 3.5
262.5 3.5
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C CHANGED CODING;RG ECO-102592 23-Jul-2014 K. Nikolaev
D CHANGED MATERIAL PRESSURE PORT; RF ECO-105089 22-Sep-2014 K. Nikolaev
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MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## ## ## #(#)

LAST DIGIT OF PRODUCTION YEAR

VS     ±%VFS

––– = ––––––
VFS    ±%VS

there:
Vs is supply voltage
FS is Full Scale of operational range

4

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING EPDM
2 EXTERNAL SEALING RING EPDM
1 PRESSURE PORT SS316 ACCORDING ASTM A276 rev. 08A 

or DIN 1.4401
ITEM DESCRIPTION MATERIAL

T [°C]±10 p[kPAG]±30 TOL[±%Vs]

23 37.5 2.5
262.5 2.5

135 37.5 3.5
262.5 3.5

REVISION TABLE
REV. DESCRIPTION ECO No DATE REQUESTOR

C CHANGED CODING;RG ECO-102592 23-Jul-2014 K. Nikolaev
D CHANGED MATERIAL PRESSURE PORT; RF ECO-105089 22-Sep-2014 K. Nikolaev

COUNTRY COUNTRY CODE VOLVO PARMA CODE
MEXICO MX 43055
CHINA CZ 42543

1 2 3 4 5 6 7 8

A

B

C

D

E

F

G

H
H

G

F

E

D

C

B

A

9 10 11 12

12111098765431 2

OVER 6 UP TO 30:
OVER 30 UP TO 120:

±3°
±0.3
±0.2
±0.1

ANGLESLINEAR

Ra 
GEN. ROUGHNESS

. g.

APPROX.
WEIGHT

PRODUCT GROUP

SOLIDWORKS

KOLTHOFSINGEL 8
POSTBOX 43

7600 AA ALMELO 
HOLLAND

N.A.

TITLE

DRAWING
SIZE

A2

DRAWING NUMBER REV

SHEET  1 OF 1SCALE 2:1

T-678543-ENVTHIRD ANGLE
PROJECTION

NEITHER THIS PRINT NOR THE INFORMATION
CONTAINED HEREON IS TO BE USED AGAINST
 THE INTERESTS OF SENSATA TECHNOLOGIES

OR AGAINST THE INTERESTS
OF ANY OF ITS AFFILIATED COMPANIES

OR WHOLLY OWNED SUBSIDIARIES

FOR REFERENCE ONLY, CHECK LATEST REVISION BEFORE USE.

INTERPRET DIMENSIONING AND TOLERANCING
PER ASME Y14.5-2009. UNLESS OTHERWISE 
SPECIFIED DIMENSIONS ARE IN MILLIMETERS.

TOLERANCES:

DRAWN

ENGINEER

FIRST ISSUE DATE

APPROVAL

R. Gering

A. Schothuis

E. Drost

DDO NOT
SCALE

DRAWING

80CP21-01

ENVELOPE DRAWING

MATERIAL
HVOR

OVER 120 UP TO -: ±0.5

0 UP TO 6:

GROUND

OUPUT
VOLTAGE

VOLTAGE
SUPPLY

ECU
100 kΩ PULL DOWN

PRESSURE
 SENSOR

JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUARY       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.

TRANSFERCURVE ACCURACY OVER TEMPERATURE

-5-10 1250 150140-30 -20

Ac
cu

ra
cy

  [
 ±

 %
 V

s]

Temperature. [°C]

130120110-40

3.5

2.5

1.5

0

 23.8±0.2  M18 x 1.5 - 6g 

 12.5±0.2 

 2.5±0.1 

 40 MAX 

1 2 65

THREAD STUD AND SEALING RING
BASED ON ISO 6149-3 M18x1.5
NON-ADJUSTABLE STUD END

300262.537.5

-3 -1

0

91.5±1.5

8.5 ±1.5

Vo
ut

 [%
 o

f 
Vs

]

Medium Pressure [kPa rel]

NOMINALTRANSFER FUNCTION
Vout[Vdc] = Vs[Vdc] (2.6667 10   [kPaG ] p[kPaG] + 0.1 [-])

100

90

80

70

60

50

40

30

20

0

10

150-50

C
C

D
D

OUTPUT GROUND

SUPPLY
PIN PRESENT 
BUT NOT USED

CAPABILITY OF ACCURANCE TO BE
PROVEN BY OUTPUT MEASUREMENTS

[3R] SIGNIFICANT CHARACTERISTICS FOR REGULATORY COMPLIANCE STD 105-0004

VENTILATION HOLE

 8±0.1 

 HEX 24 h13  
-
0
0.33  

 27 
3

VIEW C-C

VP PART NUMBER:
22052384

COUNTRY CODE

PART IDENTIFICATION NUMBER

VOLVO PARMA CODE

VIEW D-D

A A

2

2.2±0.08

15.3±0.2

SECTION A-A

[3]

[X] CRITICALITY CLASS
ACCORDING STD 105-0001
O-RING DIM ACCORDING TO
ISO 6149-3 M18x1.5

[3]

 60°  60° 
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INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.
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Typical specifications
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Effect
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Effect
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ASIC
Processing
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Output SignalCylinder
Pressure

Reduced emissions of CO2, NOx and soot
Improved fuel economy (HCCI, Atkinson Cycle, etc.)
Reduced engine cost through power and size optimization

HOW IT WORKS

Cylinder Pressure 
Sensors // CPS

Sensata’s CPS enables closed loop 
control of engine combustion, 
developed to support regulations 
requiring drastic reduction of 
greenhouse gas and particulate 
emissions for gas and diesel 
vehicles >

Cylinder 
Pressure

1

Mechanical 
Stress

Sense Element
Diaphragm

2

Silicon 
Piezoresistive 

Effect
Strain Gage

3

ASIC 
Processing

4
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Proportional to 

Combustion Pressure
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BENEFITS

Cylinder Pressure-only 
Sensor
CPoS

Sensata’s CPoS enables 

closed loop control of 

engine combustion,  

developed to support  

regulations requiring drastic 

reduction of greenhouse gas 

and particulate  

emissions for gas and diesel 

vehicles.

Benefits 

•	 Enables closed loop engine combustion
•	 Reduced emissions of CO2, NOx and soot
•	 Improved fuel economy
•	 Reduced engine cost through power and size optimization
•	 Realtime monitoring and engine diagnostics

HOW IT WORKS

ENGINE
Cylinder pressure

Dimensional drawings & transfer curve

Electrical
Supply Voltage			   5.0 ± 5% VDC  
				    (customer specific)
Supply Current			   Max 10mA
Load Resistor			   4.7kOhm pull up
Nominal Output Voltage		  11.5%Vs to 		
				    91.5%Vs
Output Noise RMS		  < 0.2% of Vs
Overvoltage Protection		  24V
Reverse Voltage Protection	 -13.5V
Signal Resolution			  <50m bar (analog)
Bandwidth			   15kHz
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TERMINAL RING #1: Vs

TERMINAL RING #2: Vout

TERMINAL RING #3: GND

SENSOR 
OUTPUT

[Fault Band]
PULL-UP
(4.7kOhm)

SHORT 
CIRCUIT

INTERUPTIO
N

UPPER (>98%) x Open Vs

UPPER (>98%) x Open Vout

UPPER (>98%) x Open GND

UPPER (>98%) x Vs / Vout

UPPER (>98%) x Vs / GND

LOWER (<2%) x Vout / GND

SENSOR 
CHARACTERISTICS OUTPUT RANGE [%Vs]

1 LOW DIAGNOSTIC BAND 0 - 2
2 LOW CLAMP RANGE 5 - 6.5
3 OFF-SET BAND 10.5 - 12.5
4 SIGNAL RANGE 

NOMINAL 11.5 - 88.5
5 ACCURACY 200Bar 86.5 - 90.5
6 HIGH CLAMP RANGE 92 - 94
7 HIGH DIAGNOSTIC BAND 98 - 100

NAME DRW
SYMBOL

AIAG QS9000 DEFINITION
REF. QMS01106181/8

CRITICAL

PRODUCT OR PROCESS CHARACTERISTIC FOR 
WHICH (OUT OFF SPEC) ESTIMATED VARIATIONS 
COULD SIGNIFICANTLY AFFECT THE PRODUCT'S 
SAFETY OR ITS COMPLIANCE WITH GOVERNMENT 
REGULATIONS.

SIGNIFICAN
T

PRODUCT OR PROCESS CHARACTERISTIC FOR 
WHICH (OUT OFF SPEC) ESTIMATED VARIATIONS 
COULD SIGNIFICANTLY AFFECT CUSTOMER 
SATISFACTION WITH A PRODUCT SUCH AS ITS FIT, 
FUNCTION, MOUNTING OR APPEARANCE, OR THE 
ABILITY TO PROCESS OR ASSEMBLE THE 
PRODUCT.

SPC

PRODUCT OR PROCESS CHARACTERISTIC FOR 
WHICH PROCESS CAPABILITY STUDIES AND 
ONGOING SPC IS REQUIRED.  THIS SYMBOL IS 
USED ON DRAWINGS TO REQUIRE FROM 
SUPPLIERS A PROCESS CAPABILITY STUDY AND 
ONGOING SPC FOR SENSATA TECHNOLOGIES 
INTENDED COMPONENTS.THIS SYMBOL MAY BE 
USED IN CONJUNCTION WITH A “CRITICAL” OR 
“SIGNIFICANT” DESIGNATION
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Physical
Proof Pressure			   250 bar
Burst Pressure			   300 bar
Response Time For Signal Delay	 < 200 us total

environmental
Operating Temperature		  -40°C to +140°C
				    (tip up to 300°C)
Operating Pressure		  0 to 150 / 250 bar

performance - accuracy after life
Stable Output			   ± 2% after lifetime
Gain Accuracy			   ± 2% of Vs after life
Non linearity			   <± 1% of Vs after life
Hysteresis			   <± 1% of Vs after life
Offset Variation			   ± 1% of Vs after life
Accuracy			   0-5 bar low pressure: ± 0.4% of Vs (10°C to +140°C)
				    ± 0.6% of Vs (-40°C to +10°C)

Reduced emissions of CO2, NOx and soot
Improved fuel economy (HCCI, Atkinson Cycle, etc.)
Reduced engine cost through power and size optimization

HOW IT WORKS

Cylinder Pressure 
Sensors // CPS

Sensata’s CPS enables closed loop 
control of engine combustion, 
developed to support regulations 
requiring drastic reduction of 
greenhouse gas and particulate 
emissions for gas and diesel 
vehicles >

Cylinder 
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Typical specifications

DIAGNOSTIC BAND >96% Vs

7%±2%

92%±2%

DIAGNOSTIC BAND 4% Vs

10%Vs, 0 kPa

90%Vs, +35 kPa

10

0

Vout [% of Vs]

PRESSURE [kPa DIFFERENTIAL]

TRANSFER FUNCTION 100

90
80
70
60
50
40
30
20

42352821147-7

1.5%, 85°C

3%

1%

-1%

2%

-2%

-3%

-50°C 0°C 50°C 100°C 150°C

2%, -40°C 2%, 125°C

-2%, 125°C

-1.5%, 85°C-1.5%, 0°C

-2%, -40°C

1.5%, 0°C

DIFFERENTIAL PRESSURE ACCURACY (%Vs)

AC
CU

RA
CY

 (
%
Vs

)

3 OUTPUT

PRESSURE 
SENSOR

SENSOR CONNECTION AND EQUIVALENT LOAD CIRCUIT ECU 

2 GROUND

1 POWER

+5V±5%
DC SUPPLY

ECU

GND

100kΩ
PULL DOWN LOAD

TO ADC

15 ±0.3 (2x)

13.5 ±1

20° max.

20° max.

1

HIGH PRESSURE MARKING

4

LOW PRESSURE MARKING

0.15 CZ

A

9 ±0.2 (2x)

65

30.9 ±35

17.3 ±1

65 ±0.35

83 ±0.4

19.9 ±1

3

GENERAL PROFILE REQUIREMENT FOR THE SENSOR

MOUNTING BUSHINGS (2x)
(SEE NOTE 10)

7

0.8 M A

1 A B M

B

20.5 ±0.624 ±0.119.2 (2x)

15.2 ±0.5

5

6 WETTED SURFACE AREA, IS 
AREA INSIDE MEDIA SEALS 
(SEE NOTE 9)

LOW PRESSURE PORTHIGH PRESSURE PORT

46.1 ±1

22 ±1

*) HARD PARTICLES ONLY (NON ORGANIC MATERIAL)

MOUNT WITH M8 SCREWS TORQUE: 20 ±3 Nm10.
MATING SEAL AREA PRESSURE PORTS TO HAVE A SURFACE FINISH: Ra 1.6 11.
µm
MATING SURFACE FOR THE SEAL SHALL BE FREE FROM FOREIGN MATERIAL 12.
EXCEEDING: 1000 µm
SENSOR SHALL BE MOUNTED ON A PLANE WITHIN ±20° OF THE HORIZON 13.
WITH PORTS FACING DOWN.
A FEATURE RAISED ABOVE THE SEALING SURFACE IN THIS LOCATION CAN 14.
PROVIDE INDICATION OF INCORRECT MOUNTING ORIENTATION.
ENVIRONMENTAL PROTECTION ONLY WITH CONNECTOR MOUNTED. DEGREES OF 15.
PROTECTION: IP67 / IP6K9K (ISO 20653)
WEIGHT OF THE SENSOR: 87.5 g16.
FORCE ON CONNECTOR IN ALL DIRECTIONS MAXIMAL: 200 N17.
CABLE PULL IN PERPENDICULAR DIRECTION OF TERMINALS 55 N max.
CABLE PULL LONGITUDINAL DIRECTION OF TERMINALS 105 N max.
MEETS EMC TEST ACCORDING TO VOLVO STD 515-003 18.
APPLICABLE TEST ACCORDING SENSATA PRODUCT SPECIFICATION: T-678235-
PSP
MEETS EMC DIRECTIVE UN/ECE/324 R10.03 OF UN AS ELECTRONIC 19.
SUBASSEMBLY. IDENTIFICATION NECESSARY:
TYCO HDSCS CONNECTOR 3 POS. CODE A ACCORDING 114-18743-1 REVISION D.20.
SILVER PLATED TERMINALS. MATING WITH 1-1418448-1
APPLICABLE MOUNTING INSTRUCTION ACCORDING SENSATA T-678235-TMI21.
VOLVO PART NUMBER FOR THIS SENSOR: 2218134222.
VOLVO DRAWING NUMBER: 22189920
SENSATA PART NUMBER 4MPP8-1
VOLVO TECHNICAL REQUIREMENT 2163426623.
VOLVO INSTALLATON REQUIREMENT 2218991324.

NOTES:
PRESSURE INPUTS:1.
DIFFERENTIAL PRESSURE RANGE: 0 TO 35 kPa  
DIFFERENTIAL PROOF PRESSURE: ±100 kPa
COMMON MODE OPERATING PRESSURE: 70 TO 600 kPa abs
COMMON MODE PROOF PRESSURE : 50 TO 1000 kPa abs
OPERATING SUPPLY VOLTAGE (Vs): 5.0 ±0.25V2.
OVER VOLTAGE AND REVERSED POLARITY PROTECTED AGAINST: -14 TO 16V
OUTPUT PROTECTED AGAINST 0 TO 14.7V
OUTPUT FUNCTION AT 5.0 VDC, SEE FIGURE 1:3.
OUTPUT RATIOMETRIC TO SUPPLY. OUTPUT TO BE CORRECTED FOR 
VARIATIONS OF SUPPLY VOLTAGE AND WITH LOAD CIRCUIT OF FIGURE 3.
ACCURACY AND TOTAL ERROR BAND; ERROR BAND INCLUDES TEMPERATURE, 4.
LINEARITY, REPEATABILITY AND HYSTERESIS ERRORS: SEE FIGURE 2.
OUTPUT IMPEDANCE: < 180 Ω.5.
RESPONSE TIME t=63% FOR A PRESSURE STEP: 110 ±30 ms6.
OPERATING TEMPERATURE RANGE -40 ... 125°C7.
STORAGE TEMPERATURE RANGE: -50 ... 140°C
OUTPUT CURRENT 20 mA max, TYPICAL 10 mA.8.
MAXIMUM CURRENT DRAW ±30 mA.
CLEANLINESS REQUIREMENTS ARE APPLICABLE FOR NON ORGANIC MATERIAL.9.

X

Y
Z

SCALE 1:1

MARKED IN ACCORDANCE WITH
VOLVO STD 103-0013
DATA MATRIX-MET-MET B1-PDTV-D

E-MARK (SEE NOTE 19)

YYMMDD PPPPPPPP

TTTT
TTTT

TRACEBILITY NUMBER
MARKED IN ACCORDANCE WITH
VOLVO STD5051.16
MET 2.5-6-S-1.6

10 max. (2x)

24 ±0.1

6.5 max.
(SEE NOTE 15)

6 ±0.1

12 ±0.1

65 ±0.1

20 min. (2x)
SEAL AREA

(SEE NOTE 11)

M8 TAPPED HOLE (2x)
MATERIAL IN CONTACT WITH SENSOR BUSHING MUST 
WITHSTAND A SURFACE STRESS
GENERATED BY APPLIED TORQUE OF MAX 23Nm.

HIGH PRESSURE PORT
LOW PRESSURE PORT

10 min.
0.15

20° max.

20° max.

A

A
TERMINAL #3 - OUTPUT
TERMINAL #2 - GROUND
TERMINAL #1 - POWER

CONNECTOR (SEE NOTE 20)

GRAVITY
(SEE NOTE 13)

SECTION A-A

2

FIGURE 3FIGURE 2FIGURE 1

FOR ERROR CALCULATION MEASURED OUTPUT IN %Vs 
SUBSTRACTED BY NOMINAL OUTPUT (ACC. FIGURE 1) 
BASED ON ACTUAL MEASURED PRESSURE.
ERROR LIMIT TO BE ADJUSTED FOR ACTUAL MEASURED 
TEMPERATURE ACCORDING TEMPERATURE DEPENDENCY 
ERROR FIGURE 2.

[2R] SIGNIFICANT CHARACTERISTICS FOR REGULATION COMPLIANCE VOLVO STD 105-0004

PRESSURE PORT SENSOR MATING SURFACE (SCALE 1:1)

CRITICALITY 3 ACCORDING TO VOLVO STD 105-0001

TABLE WITH END OF LINE PRODUCTION CHECKS AS 
VERIFICATION OF ACCURACY TRANSFER CURVE.

T [°C]
COMMON MODE 
PRESSURE [kPa 

abs]

DIFFERENTIAL 
PRESSURE 
[kPa dif]

ERROR [%Vs]

25±5 100±25 0±1 ±1.5
25±5 100±25 30±5 ±1.5

CLEANLINESS REQUIREMENTS STD 107-0002

MAX NUMBER OF PARTICLES # / cm² Nc/Ac 6000 400 0.01* 0*
PARTICLE SIZES =µm 5 15 500 1000
WETTED SURFACE AREA cm² Ac 17

7 1 SEALANT POLYSILOXANE

6 2 SEAL FMQ
GREEN

5 6 REVIT ALUMINIUM: AL5052
BLACK AND BLUE

4 1 LOWER HOUSING PEI
BLACK

3 2 BUSHING STEEL Berucoat plating

2 3 CONTACT PIN
BASE MATERIAL BRASS: 

CDA 260 1/2 HARD
BLANK

PRE PLATE: Ni 1.3 2.5 µm;
FINISH PLATE: Ag 3 ... 5 µm

BLADE DESIGN CONTACT PIN 1.5x0.6
ACCORDING DRAWING TYCO C-114-18748-002 REV A2

1 1 CONNECTOR 
HOUSING

PPA GF33
BLACK

CONNECTOR MEETS TYCO HDSCS CODE A ; 3-WAY. 
ACCORDING DRAWING C-114-18743-1 Rev D

POS. QTY. TITLE MATERIAL
COLOUR SURFACE PROTECTION REMARK

MATERIAL LIST

REVISION TABLE

REV. DESCRIPTION ECO No DATE REQUESTOR
A INITIAL RELEASE FOR PRODUCTION ECO-094545 09-Dec-2013 Z. van Veen
B UPDATED WEIGHT. ADDED TECHNICAL AND 

INSTALLATION REQUIREMENT; AJD ECO-107204 10-Nov-2014 Z. van Veen
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withstand the harsh  

conditions of the Exhaust 

Gas Recirculation (EGR) 

stream. 

Benefits 

•	 Used in combination with APT and Temperature sensor to calculate  
EGR mass flow

•	 Durable
•	 HCM enables control of the EGR valve

HOW IT WORKS

Pressure
Motor Oil

1

Mechanical 
Deflection

Ceramic
Diaphragm

2

Change in 
Capacitance

3

Conditioning 
Electronics

4

Voltage
Output 

Proportional
To Pressure

5

Pressure
Differential

Upstream and
Downstream Venturi

Mechanical 
Deflection

of mental
membrane

Mechanical 
Deflection
of metal 

membrame

Mechanical 
Deflection
of Silicon Sense 

Element

Pressure
Transferred

to oil

1 2 3 4

ASIC Signal
Conditioning

5

Pressure
Differential

Mechanical 
Deflection
of Sillicon 

Silicon
Piezoresistive

Effect

Pressure
Transfer

1 2 3 4 5

Signal
Conditioning
Electronics

6 7

PressureRatiometric
Output

8

ENGINE
EGR

Electrical
Supply Voltage (Vs)	 5 V ± 10%
Supply Current	 15 mA max
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs
Response Time	 80-140 ms or 0.5-5.5 	
	 ms
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 Vdc
EMC (1 MHz-2 GHz)	 >50V/m Class A
ESD (ISO 10605)	 >8 kV

Physical
Differntial Pressure Range			  0-35 kPa (or 0-100kPa)
Differential Proof Pressure			  100 kPa
Differential Burst Pressure			  150 kPa
Common Mode Pressure Range		  70 to 600kPa abs.
Common Mode Proof Pressure		  1000kPa abs.
Common Mode Burst Pressure		  1500kPa abs.
Minimum Cycle Life			   >2M Pressure Cycles
Vibration (100-450 Hz)			   15-25g sine

Performance - accuracy after life   (See page 110 for explanation)

0 to +100°C			   ± 2.0% FS
-40 to +130°C			   ± 2.5% FS

Environmental
Operating Temp	 -40 to +125°C
Storage Temp	 0 to +130°C

DIAGNOSTIC BAND >96% Vs

7%±2%

92%±2%

DIAGNOSTIC BAND 4% Vs

10%Vs, 0 kPa

90%Vs, +35 kPa
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3 OUTPUT

PRESSURE 
SENSOR

SENSOR CONNECTION AND EQUIVALENT LOAD CIRCUIT ECU 

2 GROUND

1 POWER

+5V±5%
DC SUPPLY

ECU

GND

100kΩ
PULL DOWN LOAD

TO ADC

15 ±0.3 (2x)

13.5 ±1

20° max.

20° max.

1

HIGH PRESSURE MARKING

4

LOW PRESSURE MARKING

0.15 CZ

A

9 ±0.2 (2x)

65

30.9 ±35

17.3 ±1

65 ±0.35

83 ±0.4

19.9 ±1

3

GENERAL PROFILE REQUIREMENT FOR THE SENSOR

MOUNTING BUSHINGS (2x)
(SEE NOTE 10)

7

0.8 M A

1 A B M

B

20.5 ±0.624 ±0.119.2 (2x)

15.2 ±0.5

5

6 WETTED SURFACE AREA, IS 
AREA INSIDE MEDIA SEALS 
(SEE NOTE 9)

LOW PRESSURE PORTHIGH PRESSURE PORT

46.1 ±1

22 ±1

*) HARD PARTICLES ONLY (NON ORGANIC MATERIAL)

MOUNT WITH M8 SCREWS TORQUE: 20 ±3 Nm10.
MATING SEAL AREA PRESSURE PORTS TO HAVE A SURFACE FINISH: Ra 1.6 11.
µm
MATING SURFACE FOR THE SEAL SHALL BE FREE FROM FOREIGN MATERIAL 12.
EXCEEDING: 1000 µm
SENSOR SHALL BE MOUNTED ON A PLANE WITHIN ±20° OF THE HORIZON 13.
WITH PORTS FACING DOWN.
A FEATURE RAISED ABOVE THE SEALING SURFACE IN THIS LOCATION CAN 14.
PROVIDE INDICATION OF INCORRECT MOUNTING ORIENTATION.
ENVIRONMENTAL PROTECTION ONLY WITH CONNECTOR MOUNTED. DEGREES OF 15.
PROTECTION: IP67 / IP6K9K (ISO 20653)
WEIGHT OF THE SENSOR: 87.5 g16.
FORCE ON CONNECTOR IN ALL DIRECTIONS MAXIMAL: 200 N17.
CABLE PULL IN PERPENDICULAR DIRECTION OF TERMINALS 55 N max.
CABLE PULL LONGITUDINAL DIRECTION OF TERMINALS 105 N max.
MEETS EMC TEST ACCORDING TO VOLVO STD 515-003 18.
APPLICABLE TEST ACCORDING SENSATA PRODUCT SPECIFICATION: T-678235-
PSP
MEETS EMC DIRECTIVE UN/ECE/324 R10.03 OF UN AS ELECTRONIC 19.
SUBASSEMBLY. IDENTIFICATION NECESSARY:
TYCO HDSCS CONNECTOR 3 POS. CODE A ACCORDING 114-18743-1 REVISION D.20.
SILVER PLATED TERMINALS. MATING WITH 1-1418448-1
APPLICABLE MOUNTING INSTRUCTION ACCORDING SENSATA T-678235-TMI21.
VOLVO PART NUMBER FOR THIS SENSOR: 2218134222.
VOLVO DRAWING NUMBER: 22189920
SENSATA PART NUMBER 4MPP8-1
VOLVO TECHNICAL REQUIREMENT 2163426623.
VOLVO INSTALLATON REQUIREMENT 2218991324.

NOTES:
PRESSURE INPUTS:1.
DIFFERENTIAL PRESSURE RANGE: 0 TO 35 kPa  
DIFFERENTIAL PROOF PRESSURE: ±100 kPa
COMMON MODE OPERATING PRESSURE: 70 TO 600 kPa abs
COMMON MODE PROOF PRESSURE : 50 TO 1000 kPa abs
OPERATING SUPPLY VOLTAGE (Vs): 5.0 ±0.25V2.
OVER VOLTAGE AND REVERSED POLARITY PROTECTED AGAINST: -14 TO 16V
OUTPUT PROTECTED AGAINST 0 TO 14.7V
OUTPUT FUNCTION AT 5.0 VDC, SEE FIGURE 1:3.
OUTPUT RATIOMETRIC TO SUPPLY. OUTPUT TO BE CORRECTED FOR 
VARIATIONS OF SUPPLY VOLTAGE AND WITH LOAD CIRCUIT OF FIGURE 3.
ACCURACY AND TOTAL ERROR BAND; ERROR BAND INCLUDES TEMPERATURE, 4.
LINEARITY, REPEATABILITY AND HYSTERESIS ERRORS: SEE FIGURE 2.
OUTPUT IMPEDANCE: < 180 Ω.5.
RESPONSE TIME t=63% FOR A PRESSURE STEP: 110 ±30 ms6.
OPERATING TEMPERATURE RANGE -40 ... 125°C7.
STORAGE TEMPERATURE RANGE: -50 ... 140°C
OUTPUT CURRENT 20 mA max, TYPICAL 10 mA.8.
MAXIMUM CURRENT DRAW ±30 mA.
CLEANLINESS REQUIREMENTS ARE APPLICABLE FOR NON ORGANIC MATERIAL.9.
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M8 TAPPED HOLE (2x)
MATERIAL IN CONTACT WITH SENSOR BUSHING MUST 
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GENERATED BY APPLIED TORQUE OF MAX 23Nm.
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SECTION A-A

2

FIGURE 3FIGURE 2FIGURE 1

FOR ERROR CALCULATION MEASURED OUTPUT IN %Vs 
SUBSTRACTED BY NOMINAL OUTPUT (ACC. FIGURE 1) 
BASED ON ACTUAL MEASURED PRESSURE.
ERROR LIMIT TO BE ADJUSTED FOR ACTUAL MEASURED 
TEMPERATURE ACCORDING TEMPERATURE DEPENDENCY 
ERROR FIGURE 2.

[2R] SIGNIFICANT CHARACTERISTICS FOR REGULATION COMPLIANCE VOLVO STD 105-0004

PRESSURE PORT SENSOR MATING SURFACE (SCALE 1:1)

CRITICALITY 3 ACCORDING TO VOLVO STD 105-0001

TABLE WITH END OF LINE PRODUCTION CHECKS AS 
VERIFICATION OF ACCURACY TRANSFER CURVE.

T [°C]
COMMON MODE 
PRESSURE [kPa 

abs]

DIFFERENTIAL 
PRESSURE 
[kPa dif]

ERROR [%Vs]

25±5 100±25 0±1 ±1.5
25±5 100±25 30±5 ±1.5

CLEANLINESS REQUIREMENTS STD 107-0002

MAX NUMBER OF PARTICLES # / cm² Nc/Ac 6000 400 0.01* 0*
PARTICLE SIZES =µm 5 15 500 1000
WETTED SURFACE AREA cm² Ac 17

7 1 SEALANT POLYSILOXANE

6 2 SEAL FMQ
GREEN

5 6 REVIT ALUMINIUM: AL5052
BLACK AND BLUE

4 1 LOWER HOUSING PEI
BLACK

3 2 BUSHING STEEL Berucoat plating

2 3 CONTACT PIN
BASE MATERIAL BRASS: 

CDA 260 1/2 HARD
BLANK

PRE PLATE: Ni 1.3 2.5 µm;
FINISH PLATE: Ag 3 ... 5 µm

BLADE DESIGN CONTACT PIN 1.5x0.6
ACCORDING DRAWING TYCO C-114-18748-002 REV A2

1 1 CONNECTOR 
HOUSING

PPA GF33
BLACK

CONNECTOR MEETS TYCO HDSCS CODE A ; 3-WAY. 
ACCORDING DRAWING C-114-18743-1 Rev D
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*) HARD PARTICLES ONLY (NON ORGANIC MATERIAL)

MOUNT WITH M8 SCREWS TORQUE: 20 ±3 Nm10.
MATING SEAL AREA PRESSURE PORTS TO HAVE A SURFACE FINISH: Ra 1.6 11.
µm
MATING SURFACE FOR THE SEAL SHALL BE FREE FROM FOREIGN MATERIAL 12.
EXCEEDING: 1000 µm
SENSOR SHALL BE MOUNTED ON A PLANE WITHIN ±20° OF THE HORIZON 13.
WITH PORTS FACING DOWN.
A FEATURE RAISED ABOVE THE SEALING SURFACE IN THIS LOCATION CAN 14.
PROVIDE INDICATION OF INCORRECT MOUNTING ORIENTATION.
ENVIRONMENTAL PROTECTION ONLY WITH CONNECTOR MOUNTED. DEGREES OF 15.
PROTECTION: IP67 / IP6K9K (ISO 20653)
WEIGHT OF THE SENSOR: 87.5 g16.
FORCE ON CONNECTOR IN ALL DIRECTIONS MAXIMAL: 200 N17.
CABLE PULL IN PERPENDICULAR DIRECTION OF TERMINALS 55 N max.
CABLE PULL LONGITUDINAL DIRECTION OF TERMINALS 105 N max.
MEETS EMC TEST ACCORDING TO VOLVO STD 515-003 18.
APPLICABLE TEST ACCORDING SENSATA PRODUCT SPECIFICATION: T-678235-
PSP
MEETS EMC DIRECTIVE UN/ECE/324 R10.03 OF UN AS ELECTRONIC 19.
SUBASSEMBLY. IDENTIFICATION NECESSARY:
TYCO HDSCS CONNECTOR 3 POS. CODE A ACCORDING 114-18743-1 REVISION D.20.
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APPLICABLE MOUNTING INSTRUCTION ACCORDING SENSATA T-678235-TMI21.
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VOLVO TECHNICAL REQUIREMENT 2163426623.
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DIFFERENTIAL PRESSURE RANGE: 0 TO 35 kPa  
DIFFERENTIAL PROOF PRESSURE: ±100 kPa
COMMON MODE OPERATING PRESSURE: 70 TO 600 kPa abs
COMMON MODE PROOF PRESSURE : 50 TO 1000 kPa abs
OPERATING SUPPLY VOLTAGE (Vs): 5.0 ±0.25V2.
OVER VOLTAGE AND REVERSED POLARITY PROTECTED AGAINST: -14 TO 16V
OUTPUT PROTECTED AGAINST 0 TO 14.7V
OUTPUT FUNCTION AT 5.0 VDC, SEE FIGURE 1:3.
OUTPUT RATIOMETRIC TO SUPPLY. OUTPUT TO BE CORRECTED FOR 
VARIATIONS OF SUPPLY VOLTAGE AND WITH LOAD CIRCUIT OF FIGURE 3.
ACCURACY AND TOTAL ERROR BAND; ERROR BAND INCLUDES TEMPERATURE, 4.
LINEARITY, REPEATABILITY AND HYSTERESIS ERRORS: SEE FIGURE 2.
OUTPUT IMPEDANCE: < 180 Ω.5.
RESPONSE TIME t=63% FOR A PRESSURE STEP: 110 ±30 ms6.
OPERATING TEMPERATURE RANGE -40 ... 125°C7.
STORAGE TEMPERATURE RANGE: -50 ... 140°C
OUTPUT CURRENT 20 mA max, TYPICAL 10 mA.8.
MAXIMUM CURRENT DRAW ±30 mA.
CLEANLINESS REQUIREMENTS ARE APPLICABLE FOR NON ORGANIC MATERIAL.9.
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SUBSTRACTED BY NOMINAL OUTPUT (ACC. FIGURE 1) 
BASED ON ACTUAL MEASURED PRESSURE.
ERROR LIMIT TO BE ADJUSTED FOR ACTUAL MEASURED 
TEMPERATURE ACCORDING TEMPERATURE DEPENDENCY 
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[2R] SIGNIFICANT CHARACTERISTICS FOR REGULATION COMPLIANCE VOLVO STD 105-0004

PRESSURE PORT SENSOR MATING SURFACE (SCALE 1:1)

CRITICALITY 3 ACCORDING TO VOLVO STD 105-0001

TABLE WITH END OF LINE PRODUCTION CHECKS AS 
VERIFICATION OF ACCURACY TRANSFER CURVE.

T [°C]
COMMON MODE 
PRESSURE [kPa 

abs]

DIFFERENTIAL 
PRESSURE 
[kPa dif]

ERROR [%Vs]

25±5 100±25 0±1 ±1.5
25±5 100±25 30±5 ±1.5

CLEANLINESS REQUIREMENTS STD 107-0002

MAX NUMBER OF PARTICLES # / cm² Nc/Ac 6000 400 0.01* 0*
PARTICLE SIZES =µm 5 15 500 1000
WETTED SURFACE AREA cm² Ac 17

7 1 SEALANT POLYSILOXANE

6 2 SEAL FMQ
GREEN

5 6 REVIT ALUMINIUM: AL5052
BLACK AND BLUE

4 1 LOWER HOUSING PEI
BLACK

3 2 BUSHING STEEL Berucoat plating

2 3 CONTACT PIN
BASE MATERIAL BRASS: 

CDA 260 1/2 HARD
BLANK

PRE PLATE: Ni 1.3 2.5 µm;
FINISH PLATE: Ag 3 ... 5 µm

BLADE DESIGN CONTACT PIN 1.5x0.6
ACCORDING DRAWING TYCO C-114-18748-002 REV A2
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CONNECTOR MEETS TYCO HDSCS CODE A ; 3-WAY. 
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FORCE ON CONNECTOR IN ALL DIRECTIONS MAXIMAL: 200 N17.
CABLE PULL IN PERPENDICULAR DIRECTION OF TERMINALS 55 N max.
CABLE PULL LONGITUDINAL DIRECTION OF TERMINALS 105 N max.
MEETS EMC TEST ACCORDING TO VOLVO STD 515-003 18.
APPLICABLE TEST ACCORDING SENSATA PRODUCT SPECIFICATION: T-678235-
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APPLICABLE MOUNTING INSTRUCTION ACCORDING SENSATA T-678235-TMI21.
VOLVO PART NUMBER FOR THIS SENSOR: 2218134222.
VOLVO DRAWING NUMBER: 22189920
SENSATA PART NUMBER 4MPP8-1
VOLVO TECHNICAL REQUIREMENT 2163426623.
VOLVO INSTALLATON REQUIREMENT 2218991324.

NOTES:
PRESSURE INPUTS:1.
DIFFERENTIAL PRESSURE RANGE: 0 TO 35 kPa  
DIFFERENTIAL PROOF PRESSURE: ±100 kPa
COMMON MODE OPERATING PRESSURE: 70 TO 600 kPa abs
COMMON MODE PROOF PRESSURE : 50 TO 1000 kPa abs
OPERATING SUPPLY VOLTAGE (Vs): 5.0 ±0.25V2.
OVER VOLTAGE AND REVERSED POLARITY PROTECTED AGAINST: -14 TO 16V
OUTPUT PROTECTED AGAINST 0 TO 14.7V
OUTPUT FUNCTION AT 5.0 VDC, SEE FIGURE 1:3.
OUTPUT RATIOMETRIC TO SUPPLY. OUTPUT TO BE CORRECTED FOR 
VARIATIONS OF SUPPLY VOLTAGE AND WITH LOAD CIRCUIT OF FIGURE 3.
ACCURACY AND TOTAL ERROR BAND; ERROR BAND INCLUDES TEMPERATURE, 4.
LINEARITY, REPEATABILITY AND HYSTERESIS ERRORS: SEE FIGURE 2.
OUTPUT IMPEDANCE: < 180 Ω.5.
RESPONSE TIME t=63% FOR A PRESSURE STEP: 110 ±30 ms6.
OPERATING TEMPERATURE RANGE -40 ... 125°C7.
STORAGE TEMPERATURE RANGE: -50 ... 140°C
OUTPUT CURRENT 20 mA max, TYPICAL 10 mA.8.
MAXIMUM CURRENT DRAW ±30 mA.
CLEANLINESS REQUIREMENTS ARE APPLICABLE FOR NON ORGANIC MATERIAL.9.
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(SEE NOTE 15)

6 ±0.1

12 ±0.1

65 ±0.1

20 min. (2x)
SEAL AREA

(SEE NOTE 11)

M8 TAPPED HOLE (2x)
MATERIAL IN CONTACT WITH SENSOR BUSHING MUST 
WITHSTAND A SURFACE STRESS
GENERATED BY APPLIED TORQUE OF MAX 23Nm.

HIGH PRESSURE PORT
LOW PRESSURE PORT

10 min.
0.15

20° max.

20° max.

A

A
TERMINAL #3 - OUTPUT
TERMINAL #2 - GROUND
TERMINAL #1 - POWER

CONNECTOR (SEE NOTE 20)

GRAVITY
(SEE NOTE 13)

SECTION A-A

2

FIGURE 3FIGURE 2FIGURE 1

FOR ERROR CALCULATION MEASURED OUTPUT IN %Vs 
SUBSTRACTED BY NOMINAL OUTPUT (ACC. FIGURE 1) 
BASED ON ACTUAL MEASURED PRESSURE.
ERROR LIMIT TO BE ADJUSTED FOR ACTUAL MEASURED 
TEMPERATURE ACCORDING TEMPERATURE DEPENDENCY 
ERROR FIGURE 2.

[2R] SIGNIFICANT CHARACTERISTICS FOR REGULATION COMPLIANCE VOLVO STD 105-0004

PRESSURE PORT SENSOR MATING SURFACE (SCALE 1:1)

CRITICALITY 3 ACCORDING TO VOLVO STD 105-0001

TABLE WITH END OF LINE PRODUCTION CHECKS AS 
VERIFICATION OF ACCURACY TRANSFER CURVE.

T [°C]
COMMON MODE 
PRESSURE [kPa 

abs]

DIFFERENTIAL 
PRESSURE 
[kPa dif]

ERROR [%Vs]

25±5 100±25 0±1 ±1.5
25±5 100±25 30±5 ±1.5

CLEANLINESS REQUIREMENTS STD 107-0002

MAX NUMBER OF PARTICLES # / cm² Nc/Ac 6000 400 0.01* 0*
PARTICLE SIZES =µm 5 15 500 1000
WETTED SURFACE AREA cm² Ac 17

7 1 SEALANT POLYSILOXANE

6 2 SEAL FMQ
GREEN

5 6 REVIT ALUMINIUM: AL5052
BLACK AND BLUE

4 1 LOWER HOUSING PEI
BLACK

3 2 BUSHING STEEL Berucoat plating

2 3 CONTACT PIN
BASE MATERIAL BRASS: 

CDA 260 1/2 HARD
BLANK

PRE PLATE: Ni 1.3 2.5 µm;
FINISH PLATE: Ag 3 ... 5 µm

BLADE DESIGN CONTACT PIN 1.5x0.6
ACCORDING DRAWING TYCO C-114-18748-002 REV A2

1 1 CONNECTOR 
HOUSING

PPA GF33
BLACK

CONNECTOR MEETS TYCO HDSCS CODE A ; 3-WAY. 
ACCORDING DRAWING C-114-18743-1 Rev D
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A INITIAL RELEASE FOR PRODUCTION ECO-094545 09-Dec-2013 Z. van Veen
B UPDATED WEIGHT. ADDED TECHNICAL AND 

INSTALLATION REQUIREMENT; AJD ECO-107204 10-Nov-2014 Z. van Veen
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MEETS EMC DIRECTIVE UN/ECE/324 R10.03 OF UN AS ELECTRONIC 19.
SUBASSEMBLY. IDENTIFICATION NECESSARY:
TYCO HDSCS CONNECTOR 3 POS. CODE A ACCORDING 114-18743-1 REVISION D.20.
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LINEARITY, REPEATABILITY AND HYSTERESIS ERRORS: SEE FIGURE 2.
OUTPUT IMPEDANCE: < 180 Ω.5.
RESPONSE TIME t=63% FOR A PRESSURE STEP: 110 ±30 ms6.
OPERATING TEMPERATURE RANGE -40 ... 125°C7.
STORAGE TEMPERATURE RANGE: -50 ... 140°C
OUTPUT CURRENT 20 mA max, TYPICAL 10 mA.8.
MAXIMUM CURRENT DRAW ±30 mA.
CLEANLINESS REQUIREMENTS ARE APPLICABLE FOR NON ORGANIC MATERIAL.9.
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VERIFICATION OF ACCURACY TRANSFER CURVE.
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also	assumes	no	responsibility	for	customers’	product	designs.
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*	 Basic	Product	Series

5024 5 5 5

5.	 Non-Descript	from	Sensata

5
EXAMPLE :  5024-5555 
 
5024	series	assigned	a	unique,	
4-digit	non-descript	by	Sensata	
Technologies	to	specify	the	body,	
terminals	and	sensing	element.

5024 EGR 150ºC MAX CONFIGURATION 

(22.00         )

0.866            +0.000           
-0.020           

+0.00           
-0.51           

0.098 ± 0.004
(2.49 ± 0.10)

0.078 ± 0.012
(1.98 ± 0.30)

0.543 ± 0.008
(13.79 ± 0.20)

3.462 ± 0.060
(87.93 ± 1.52)

1.575 ± 0.015
(40.01 ± 0.38)

0.374 ± 0.008
(9.50 ± 0.20)

0.512 MIN
(13.00)

0.591 MIN
(15.00)

0.015 CHAMFER45º x
(0.381)

MATES WITH PACKARD ELECTRIC 12162193

O-RING
M10 x 1-6G THREAD

Ø

(3.18           )

0.125            +0.004           
-0.000           

+0.10           
-0.00           

Ø

HEX

0.856
(21.73)

0.225
(5.71)

5024 EGR 300ºC MAX CONFIGURATION 

(22.00         )

0.866            +0.000           
-0.020           

+0.00           
-0.51           

0.039
(1.00)

0.661 ± 0.008
(16.80 ± 0.20)

3.462 ± 0.060
(87.93 ± 1.52)

1.575 ± 0.015
(40.01 ± 0.38)

0.433 ± 0.008
(11.00 ± 0.20)

0.554
(14.07)

0.856
(21.73)

0.225
(5.71)

0.591 MIN
(15.00)

0.015 CHAMFER45º x
(0.381)

MATES WITH PACKARD ELECTRIC 12162193 M12 x 1.5-6G THREAD
COPPER WASHER

Ø

(3.18           )

0.125            +0.004           
-0.000           

+0.10           
-0.00           

(3.00           )

0.118            +0.012           
-0.000           

+0.30           
-0.00           

Ø

HEX
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EXAMPLE :  5024-5555 
 
5024	series	assigned	a	unique,	
4-digit	non-descript	by	Sensata	
Technologies	to	specify	the	body,	
terminals	and	sensing	element.
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(3.18           )
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-0.000           
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Ø

HEX

0.856
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0.225
(5.71)

5024 EGR 300ºC MAX CONFIGURATION 

(22.00         )

0.866            +0.000           
-0.020           

+0.00           
-0.51           

0.039
(1.00)

0.661 ± 0.008
(16.80 ± 0.20)

3.462 ± 0.060
(87.93 ± 1.52)

1.575 ± 0.015
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(14.07)
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MATES WITH PACKARD ELECTRIC 12162193 M12 x 1.5-6G THREAD
COPPER WASHER

Ø

(3.18           )

0.125            +0.004           
-0.000           

+0.10           
-0.00           

(3.00           )

0.118            +0.012           
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Ø

HEX

5024 EGR 300ºC MAX CONFIGURATION

5024 EGR 150ºC MAX CONFIGURATION

temperature sensor 
5024 EGR Series

5024 EGR temperature  

sensors provide up  

to 300°C temperature  

sensing capability in fast 

response stainless steel 

packages. 

Benefits 

•	 High temperature sensing NTC thermistor technology
•	 Fast response stainless steel packages in various thread sizes
•	 Lead wire or integral connector terminal options
•	 Available in 150°C or 300°C constructions

5024 EGR Series
CUSTOM HIGH TEMPERATURE SENSOR PACKAGES

•	 Lead	wire	or	integral	connector	terminal	options
•	 Available	in	150°C	or	300°C	constructions

FEATURES

•	 High	temperature	sensing	NTC	thermistor	technology 
•	 Fast	response	stainless	steel	packages	in	various	thread	sizes

DESCRIPTION

The	Airpax™	5024	EGR	temperature	sensors	provide	up	to	300°C	temperature	sensing	capability	in	fast	response	stainless	steel	
packages.		Developed	for	the	exhaust	gas	recirculation	market,	the	new	5024	EGR	temperature	sensors	provide	accurate	high	
temperature	output	in	the	fastest	responding	immersion	package	on	the	market	today.

Please	contact	Sensata	Technologies	for	assistance	in	applying	the	Airpax™	5024	EGR	temperature	sensors	to	meet	your	high	
temperature	sensing	needs.

SPECIFICATIONS

Max Operating Temperature -55ºC	to	300ºC	(-67ºF	to	572ºF)

Temperature Tolerance 150ºC	max	version:	25ºC	±	0.4ºC,	150ºC	±	0.6ºC 
300ºC	max	version:	25ºC	±	0.8ºC,	300ºC	±	3.7ºC

Body Material 304	Stainless	Steel

Sensor Type 150ºC	max	version:		3,000	ohms	@	25C,	NTC
300ºC	max	version:		49,120	ohms	@	25C,	NTC

Mating Connector 150ºC	max	version:		Packard	Electric	12162193
300ºC	max	version:		Packard	Electric	12162197

HOW IT WORKS

Max operating temperature		  -55°C to +300°C

Temperature tolerance			   150°C max version: 25°C ± 0.4 ±, 150°C ± 0.8°C
					     300°C max version: 25°C ± 0.8°C, 300°C ± 3.7°C
Body material				    304 Stainless Steel
Sensor type				    150°C max version: 3.000 ohms @ 25C, NTC
					     300°C max version: 49,120 ohms @ 25C, NTC
Mating Connector			   150°C max version: Packard Electric 12162193
					     300°C max version: Packard Electric 12162197

ENGINE
EGR

Dimensional drawings 
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Benefits 

•	 ISO 15500 and UN ECE R110 approved
•	 Pressure-only and pressure + temperature versions 

available
•	 Proven designs
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Introduction
Alternative fuels are playing a bigger role in engine design and create a number of 
unique challenges for engine control systems. Compressed Natural Gas (CNG) and 
Liquefied Petroleum Gas (LPG) engines and their infrastructure are steadily gaining 
position around the world. They offer improved fuel diversity and emissions benefits 
- not to mention tax and mobility incentives in some areas. 

Sensata Technologies has experience in implementing sensor solutions for CNG and 
LPG powered cars, trucks, buses and forklifts. Whether low pressure for the fuel rail, 
high pressure for tank pressure, or even combined pressure + temperature solutions, 
Sensata has a wide and proven portfolio. Our CNG and LPG products meet regulations 
set by the International Organization for Standardization (ISO) as well as by the United 
Nations Economic Commission for Europe (UN ECE). More than 65 countries  
worldwide have adopted ISO 15500 and UN ECE R110 for CNG and R67 for LPG. 

Sensata Technologies’ products are developed to the highest performance requirements 
and made to the highest quality standards. 

Applications
The Fuel Rail sensor measures the absolute pressure of the fuel at the inlet of the 
injectors to optimize fuel metering and to control combustion for improved emissions 
and engine performance. Whether CNG or LPG, it is possible to measure both  
pressure and temperature, using the CP+T package, which combines both readings 
in one convenient robust package. 

The pressure measurement from the Regulator or Tank Valve application is used  
to calculate the amount of fuel in the tank for dashboard fuel gauge indication.  
It replaces more traditional electro-mechanical devices and its accuracy can also 
help to detect possible leakage in high-pressure CNG systems.

The following three product families are available to serve the requirements of CNG and LPG systems:

Sensor 
Family

Parameter 
(Technology)

Typical Application Typical Specifications

CP Pressure (Capactive 
Ceramic)

CNG/LPG Fuel rail
LPG Regulator

0-100kPa to 0-10Pa abs or rel
5V in / 0.5-4.5V out
Accuracy (*) ± 0.75% to ± 1.2% FS
EMC 100V/m
Overvoltage & Reverse polarity protection

CP+T Pressure + 
Temperature 
(Capactive Ceramic 
with NTC thermistor)

CNG/LPG Fuel rail
LPG Regulator

50-450kPa to 100-4000Pa abs
5V in / 0.5-4.5V out
Accuracy (*) ± 0.75% to ± 1.2% FS
EMC 100V/m
Overvoltage & Reverse polarity protection
10kΩ at 25°C NTC

PP Pressure (Piezo 
Resistive)

CNG Regulator/
Tank Valve

0-3500kPa to 0-220MPa rel
5V in / 0.5-4.5V out
Accuracy (*) ± 1.1% to ± 1.3% FS
EMC 200V/m
Overvoltage & Reverse polarity protection

* Static error band at 25°C including linearity, hysteresis and repeatability

Solutions

Capacity Ceramic 
Pressure

Capacitive Ceramic  
Pressure + Temperature

Piezo Resistive 
Pressure
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EXHAUST

Since the late seventies of the previous century  
engine development has expanded to exhaust-gas  
after-treatment. Since the late nineties, catalysts to  
clean up nitrogen oxides such as hydrocarbons or  
incompletely burned gases and other pollutants like  
particulates, are becoming more common. These  
systems are small chemical factories that contribute to 
cleaner exhaust gases and better health for human society. 

The performance of these systems highly depends on  
sensors and controls. Sensata offers dedicated pressure and 
temperature sensors to provide maximum performance of 
exhaust treatment systems. 

Differential Pressure sensors (DPS)
Directly measuring the pressure difference over the DPF, 
Sensata’s DPS allows accurate operation of the DPF and thus 
helps ensure a reduction of harmful soot emissions. Sensata 
has developed a MEMS-based DPS, capable of surviving in 
exhaust gases that helps OEMs to improve regeneration 
strategies for particle filters and to prevent blockage of  
the filter. 

Temperature sensors
Sensata offers a full range of temperature sensors for  
accurate measurement of temperature at different levels.  
Fast response times are ensured, even at high gas velocities. 
Sensors are available in many different packages, allowing 
easy integration in a wide range of customer applications. 

Exhaust-gas Back-Pressure sensors (EBP) 
EBP sensors are used in exhausts for emission purposes to 
control the back-pressure in systems with or without a  
Diesel-Particle Filter (DPF). Their task is not only to protect 
the engine against damage from overpressure, but also to 
provide diagnostics for regeneration of the DPF. Sensata has 
been producing Exhaust-gas Pressure Sensors for over ten 
years. The capacitive ceramic technology used is well suited 
for the application because it is impervious to acids, humidity 
and soot in the exhaust gas. The latest improvements in  
electronics deliver reliable and accurate pressure  
measurement, throughout the life of the sensor.  
(See ENGINE section) 

air and urea pressure sensors 
Dosing Urea mixed with water into exhaust streams has  
rapidly become the industry standard for use with Selective 
Catalytic Reduction (SCR) of NOx systems. Sensata’s sensors 
are used in both Airless and Air-assisted dosing system for 
either the urea pressure and / or the air pressure. Our sensors 
are designed to survive basic freezing cycles. 

Differential  
Pressure Sensor
Directly measures pressure 
difference over the DPF to help 
ensure a reduction of harmful 
soot emissions 

DPF

SCR

Air and Urea  
Pressure sensor
To monitor air and urea 
delivery pressure on a 
Aqueous Urea pump 

Temperature sensor
Specifically engineered for 
exhaust temperatures and 
environment

Exhaust sensor solutions

Legend:

pressure

temperature

Operator Control

Speed / position
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Signals when an engine’s diesel particulate filter needs to be regenerated for efficient 
emissions reductions

Sensing element design with noble metallization offers increased accuracy and 
robustness in harsh exhaust gas environments

Helps detect cracks or other issues 
with the diesel particulate filter

BENEFITS

HOW IT WORKS

Differential Pressure 
Sensors // DPS

Measures changes in pressure 
to help ensure a reduction of 
harmful soot emissions and 
compliance with emissions 
standards in support of a clean 
environment >
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Sensing element design with noble metallization offers increased accuracy and 
robustness in harsh exhaust gas environments
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Differential Pressure Sensor 
DPS

Measures changes in  

pressure to help ensure a 

reduction of harmful soot 

emissions and compliance 

with emissions standards in 

support of a clean  

environment.

Benefits 

•	 Improves engine life
•	 Signals when an engine’s diesel particulate filter needs to be 

regenerated for efficient emissions reductions
•	 Offers increased accuracy and robustness in harsh exhaust gas 

environments
•	 Helps detect cracks or other issues with the diesel particulate filter

HOW IT WORKS

Reduces harmful soot production, enabling compliance with 
emissions standards in support of a clean environment

Sensing element design with noble metallization offers in–
creased accuracy and robustness in harsh exhaust 
gas environments     

BENEFITS

HOW IT WORKS

Differential Pressure 
Sensors // DPS

Measures changes in pressure  
that signal when an engine’s 
diesel particulate filter needs 
to be regenerated to reduce 
emissions >

Automotive OEM

Heavy Vehicle Off–
Road (HVOR) OEM

Diesel Engine 
Manufacturers
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CONNECTOR DESIGN ACCORDING TO TYCO ELECTRONICS DRAWING NUMBER:3.
C-114-18743-1 REV C1 CODE A AND MUST MATE WITH CONNECTOR ACCORDING TO
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PART MARKING ACCORDING: TBD5.
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FPT PARTNUMBER 580193051412.
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SENT-MESSAGE INDEX 2: STATUS & SLOW-CHANNEL

SENT-MESSAGE INDEX 1

SENT-MESSAGE (EXAMPLE)

* Error code 4090 is only used. other codes are unused

SENT-MESSAGE INDEX 3-5: FAST CHANNEL 1

4088

VARIABLE SYMBOL MINIMUM TYPICAL MAXIMUM UNITS

PRESSURE MEASURING RANGE Pdiff -2 55 kPa (diff)
PROOF PRESSURE P 350 kPa (abs)
BURST PRESSURE P 500 kPa (abs)
LEAK RATE C 1.047 cm³/min

OPERATING TEMPERATURE T -40 130 °C
STORAGE TEMPERATURE T -40 80 °C
SUPPLY VOLTAGE Us 4.75 5.0 5.25 V
CURRENT DRAW, Us = 5V Is 20 mA
RESPONSE TIME T90 10 ms

Description Description

1 Sync / Cal SENT SAE J2716 Rev. 3 (2010)
2 Status & 'Slow-Channel'-Communication Acc. to SENT SAE J2716 Rev. 3 (2010), appendix A5.1, tabel A.5.1-2
3 Fast-Channel 1, Data-Nibble 1 SENT SAE J2716 Rev. 3 (2010), additional information below
4 Fast-Channel 1, Data-Nibble 2 SENT SAE J2716 Rev. 3 (2010), additional information below
5 Fast-Channel 1, Data-Nibble 3 SENT SAE J2716 Rev. 3 (2010), additional information below
6 Fast-Channel 2, Data-Nibble 4 Acc. to SENT SAE J2716 Rev. 3 (2010), appendix A5.1, tabel A.5.1-2
7 Fast-Channel 2, Data-Nibble 5 Acc. to SENT SAE J2716 Rev. 3 (2010), appendix A5.1, tabel A.5.1-2
8 Fast-Channel 2, Data-Nibble 6 Acc. to SENT SAE J2716 Rev. 3 (2010), appendix A5.1, tabel A.5.1-2
9 4-bit CRC / Check Sum SENT SAE J2716 Rev. 3 (2010), additional information below
10 Pauze SENT SAE J2716 Rev. 3 (2010)

Serial Message: MID-cycle

Serial-Frame Index 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Slow channel MID 10 23 01 05 06 29 01 2a 10 23 01 2b 2c 03 01 04 10 23 01 07 08 09 01 0a

Slow channel MID HEXIMAL DECIMAL Description

01h Diagnostics indicator
03h 004 4 Configuration: 'P/S/t',
04h 001 1 Configuration-description, Using: 001h 
05h 005 5 Manufacturer ID is Sensata Technologies
06h 003 3 SENT SAE J2716 Rev.  (2010)
07h FF3 4083 X1 coordinate transfer curve, Representing -2 kPa
08h 1BB 443 X2 coordinate transfer curve, Representing 55 kPa
09h 0C1 193 Y1 coordinate transfer curve, Representing 193 
0Ah F38 3896 Y2 coordinate transfer curve, Representing 3896
29h Sensor Serial ID#1
2Ah Sensor Serial ID#2
2Bh Sensor Serial ID#3
2Ch Sensor Serial ID#4
10h Sense Element Temperature acc to SENT SAE J2716 Rev. 3 (2010), Chapter A5.3.2
23h ASIC internal temperature acc to SENT SAE J2716 Rev. 3 (2010), Chapter A5.3.2

Pval Interpretation

0 Initializing
1 - 192 Out of range

193 - 3896 Working range
3897 - 4088 Out of range
4089 - 4095 Error codes*

Min Nom Max
Clock Tick Length 2.77 3.00 3.23 μs

Frame-rate 'fast-channel' 1160 1248 1352 Hz
Frame-rate slow channel diagnostics 16.1 17.3 18.8 Hz

Frame-rate slow channel temperatures 8.1 8.7 9.4 Hz
Frame-rate slow channel other 2.7 2.9 3.1 Hz

Output-Signal acc to SENT SAE J2716 revision 2010
Serial protocol Enhanced, using 12-bit data & 8 bit ID
Sensor Type P/S/t
Constant message length 267 ticks
Number of Data Nibbles
(in fast-channel 1 & 2) 6
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Dimensional drawings & transfer curve

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  15 mA max.
Output Voltage @ 5 Vs	 0.5 - 4.5 Vs or digital  
(see example below)
Response Time T90	 <10 ms
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 Vdc
EMC (1 MHz-2GHz)	 >50V/m Class A
ESD (ISO 10605)		  >8 kV
Available with analog and digital output

Physical
Differential Pressure Range	 0-35 kPa (or 0-100kPa)
Differential Proof Pressure 		 200 kPa 
Differential Burst Pressure		 300 kPa		
Minimum Cycle Life		  >2M Pressure Cycles
Vibration (100-450 Hz)		  15-25g sine
Sine Vibration (50-2000 Hz)	 >12 g

Environmental 
Operating Temp			   -40 to +125ºC
Storage Temp			   -40 to +130ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC		  ± 1.5% FS
-40 to +130ºC		  ± 2.0% FS

5
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Typical specifications

DARTS200–D
HIGH  
TEMPERATURE 
SENSORS

Designed for high volume, cost optimized 
high temperature automotive applications 
to:
• Protect engine and exhaust components 
• Diagnose systems for OBD 
• Control system operations

High Temperature sensor 
darts200

High temperature sensors 

monitor vehicle exhaust 

gas temperature in after-

treatment applications for 

control, monitoring, and 

diagnostics; used in 

conjunction with DPS,  

CPS, and HCM sensors.

Benefits 

•	 Helps reduce emissions
•	 Enables engine controller to appropriately regulate exhaust gas  

aftertreatment systems
•	 Maximizes fuel economy
•	 Protection against overheating

HOW IT WORKS
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MATERIAL & MOUNTING
Sensor Element Platinum thin film on Al2O3 substrate
Sensor Housing Mat. No. 2.4851 Inconel alloy 601
Fastening Mounting Nut: male or female
  M14x1.5 SW 17mm 
  M12x1.0 SW 14mm 
  M12x1.25 SW 14mm
Connection Element Mineral insulated cable, Stainless steel 310 sheated
Connection Cable PTFE insulated leads with:
  Nickel-plated copper in silicone jacket 
  Stainless steel reinforced nickel-plated copper leads with Viton plug
Connector Connector chosen by customer

FUNCTIONAL CHARACTERISTICS
Sensor Element PT-200 platinum resistor
Measurement Principle The resistance of the PT-200 element increases with temperature based on the positive 
  temperature coefficient of platinum electrical resistance
Nominal Resistance 200Ω at 0°C
Temperature Range Continuous: -40°C to 850°C Peak: 900°C
Accuracy ± 2.5°C from -40°C to 280°C
  ± 0.9% from 280°C to 850°C (including 500 hours ageing at 850°C)
Response Time t63  < 11 seconds at 300°C, gas velocity of 11m/s
  < 5 seconds at 300°C, gas velocity of 70m/s
Insulation Resistance  > 1 MΩ at 20ºC, VDC 500 Volt

Sensor–NITE High Temperature Sensor Darts200–D

TYPICAL 5V MEASUREMENT CIRCUIT
Pull-Up Voltage Up = + 5V ± 0.1%
Pull-Up Resistance Rp = 1kΩ ± 0.1%
A/D Converter Accuracy 10 bit
Polarity Signal: Grey  Ground: White
Operational Current  Between 2.7mA and 4.2mA
(Same methodology applies for other voltage systems (e.g. 3.3V), but operational current must be lower than 5mA)

CONNECTION DIAGRAM

EXHAUST
Exhaust gas treatment

Dimensional drawings 

TYPICAL 5V MEASUREMENT 
CIRCUIT
Pull-Up Voltage		  U = +5V ± 0.1%
Pull-Up Resistance	 Rp = 1k Ω ± 0.1%
A/D Converter Accuracy	 10 bit
Polarity			   Signal: Grey 
			   Ground: White
Operational current	 Between 2.7mA and 	
			   4.2mA
(Same methology applies for other voltage  
systems (e.g. 3.3V), but operational current  
must be lower than 5mA)

FUNCTIONAL CHARACTERISTICS  
(See page 110 for explanation)

Sensor Element		  PT-200 plattinum resistor
Measurement principle	 PT-200 The resistance of the PT-200 	
			   element increases with temperature 	
			   based on the positive temperature  
			   coefficient of platinum electrical resis-
tance
Nominal Resistance	 200 Ω at 0°C
Temperature Range	 Continuous: -40°C to 850°C
 			   Peak: 900°C
Accuracy		  ± 2.5°C from -40°C to 280°C
Response Time t63	 ± 0.9% from 280°C to 850°C (including 	
			   500 hours ageing at 850°C)
Insulation Resistance	 <11 seconds at 300°C, gas velocity of 	
			   11m/s
			   <5 seconds at 300°C, gas velocity of 	
			   70m/s
			   >1m Ω at 20°C, VDC 500 Volt

HOW IT WORKS

High temperature sensors (–40˚C 
to 1,200˚C) monitor vehicle exhaust 
gas temperature in aftertreatment 
applications for control, monitoring, 
and diagnostics; used in 
conjunction with DPS, CPS, and 
HCM sensors >

High Temperature 
Sensors // HTS

Measures exhaust temperature at multiple points 
to use as inputs for reducing emissions while 
maximizing fuel economy

Enables engine controller to appropriately regulate 
exhaust gas aftertreatment systems

Wire Seal

Laser Welded
Connection

(MI to wires)

Hexnut

Sealing Flange

Mineral
Insulated

Cable (MI)

Closed Tip
Housing

Sensing Element

Closed Tip Housing Open Tip Housing

Open Tip
Housing

Soot 
Barrier

Mineral
Insulated
Cable (MI)

Laser Welded
Connection
(MI to wires)

BENEFITS

 1 Al2O3 substrate
 2 Photographically 

structured platinum 
thin film

 3 Glass layer covering
 4 Edge metallization 

SMD Sensing Element

3

1
2

4

 1 Mass Air Flow (MAF) Sensor
 2 Exhaust Gas Temperature (EGT) 

Sensor #1
 3 Turbocharger
 4 Heated Oxygen Sensor (HO2S)
 5 Oxidation Catalyst

 6 Particulate Filter
 7 EGT Sensor #3
 8 Exhaust Pressure Sensor #1
 9 EGT Sensor #4
 10 Cylinder Pressure Sensors #1, 

#2, #3, #4

 11 Low Pressure Exhaust Gas 
Recirculation System (EGR) 
Temperature Sensor

 12 Low Pressure EGR Potentiometer
 13 EGT Sensor #2
 14 Heated Oxygen Sensor (HO2S)

Increases horsepower and 
improves fuel ecomony

Eliminates particulates 
(soot) from exhaust

Catalytic converter

1

10

2

7

11

9

8

3 4

5 6
13

12

14

Diesel Oxidation

Oxygen Sensor

Diesel Particulate
Filter (DPF)

H2S Catalytic Converter

Exhaust Valve

NOx Storage Catalytic Converter (NSC)Temperature Sensors

Differential Pressure Sensors

2 OF 4 PAGES

Sensor Element Sensor Housing Mounting Flange

Connection Cable

Mounting Nut

FEATURES
•	Thin	Film	Platinum	temperature	sensors	
are	a	proven	technology	for	exhaust	gas	
temperature	measurements	with	many	
applications	running	for	all	levels	of 	
emission	standards	worldwide

•	Optimal	cost	versus	robustness	
properties	by	use	of 	stainless	steel	
material

•	Fast	response	time	by	reduced	tip	
diameter	and	thermal	decoupling	
especially	at	high	gas	velocities

•	High	absolute	accuracy	up	to	850ºC	by	
thermal	decoupling	of 	measurement	
element	and	housing

•	High	linearity
•	Flexibility	in	insertion	depth:	25mm,	
35mm,	40mm,	50mm,	70mm

•	Straight	and	bended	configurations	for	
rear	housing,	0º	to	120º	to	facilitate	
installation	on	the	engine

•	Fail	safe

PROVEN TECHNOLOGY, 

ENVIRONMENTALLY 

FRIENDLY

APPLICATION
Designed	for	high	volume	automotive	
applications.

For	Cost	Optimized	High	Temperature	
Applications:
•	Diesel	Oxidation	Catalysts	(DOC)
•	Particle	Filters	(DPF)	
•	Selective	Catalyst	Reduction	(SCR)	
•	Exhaust	Gas	Recirculation	(EGR)

But	Also	Applicable	for:
•	Charged	Air	Measurement

To:
•	Protect	Engine	and	Exhaust	
Components

•	Diagnose	Systems	for	OBD	(e.g.	DPF,	
SCR,	EGR)

•	Control	System	Operation	(Regulate	
Temperature	Windows	of 	Systems)

Sensor–NITE High Temperature Sensor Darts200–D  |  Sensata, Sensor–NITE, and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.

HIGH TEMPERATURE SENSOR 
DARTS200–D

Car	manufacturers	face	increasing	challenges.	Technological	requirements	are	continuously	
stepped	up	due	to	the	demand	for	performance,	safety,	efficiency	and	clean	emissions.	
Sensor-NITE	accepts	this	challenge.	It	is	our	mission	to	achieve	higher	efficiency	through	
an	optimal	control,	resulting	in	reduced	fuel	consumption	and	lower	emissions.

U
0=

f(
T
)

mass

-

+

Rp

Up=5V

RTD circuit to MCU

Voltages
Power supply: Up = +5V 0.1%
Output voltage: U0 = see table

Resistances
Pull up resistance:     Rp = 1000Ω 0.1%
Lead resistance:          Rl = 1Ω (MI-cable + Cu-leads)
PT-200 @ 0 C:           R0 = 200Ω
Total sensor resistance: Rs = see table

Connector Sensor

PT-200

+ signal, grey

- ground, white

Cu leads PRODUCT DISCLAIMER
SensorNITE / Sensata Technologies products are developed for automotive applications. They may only be used within the parameters of these Product Specifications.
SensorNITE / Sensata Technologies products are provided with the express understanding that there is no warranty of fitness for a particular purpose. They are not
fit for use other than specified, tested and validated within the release process during product launch. Fit for use warranty claims will be compared with the provided
PPAP release package. Warranty claims that goes beyond of what is agreed in that PPAP package will not be awarded. The resale and or use of our products are at 
the Purchaser's own risk and his own responsibility. The examination of fitness for the intended use it's the sole responsibility of the Purchaser. The Purchaser shall 
indemnify SensorNITE / Sensata Technologies from all third party claims, including any claims for incidental or consequential damages, arising from any product use not 
covered by the Product Specifications and PPAP release status or not approved by SensorNITE / Sensata Technologies and reimburse SensorNITE / Sensata Technologies 
for all costs in connection with such claims.The Purchaser must monitor the market where the products are used, particularly with regard to product safety and inform
SensorNITE / Sensata Technologies without delay of all safety relevant incidents.
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227.5 0
+0.1

M14x1.5 6H-ISO 965-2

A

A

Screw socket female thread

Material:
Comparible thermal expansion
coefficient and similar thermal
stability as sensor nut

Gen. tol. 0.1
not part of delivery

Gas tightness:
The leakage rate is less then
10ml/min. on following conditions:
1) nut torqued at 45Nm 5Nm
2) max. air pressure 2.5bar
3) bottom of socket has a 
   surface roughness of max.

22±0.2

4.518

2  15.5 

 R0.5 

SECTION A-A
SCALE 1:1

45 x1.5

LEGEND
YY     : Year
WW    : Weeknumber
BBBB   : Batchnumber
NNNNN : Serialnumber

TEXT FORMAT
Font:  DIN 1451
Size:  min 3mm

max 4mm
Alignment: centered

Rs=Rl+R0(1+αT+βT²)
α=3.8285 10
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β=-5.85 10
-7

Sensata HTS

YYWW BBBB NNNNN

2388589

0

70

140

All sizes in millimeters
Tightening moment of the hexagon nut 45 Nm 15%

Sleeve length equals to nominal
cable length with tolerance
 -0/+8mm (<=500mm)
 -0/+12mm (500<=800mm)
 -0/+16mm (800<=1200mm)
 -0/+24mm (>1200mm)

Ra 1.6

Nr. Name Material Remark

1 Front cover Alloy 601

2 Pt-200 Platin temperature sensor element

3 Flange 1.4845 310H

4 MI-cable 1.4845 310H

5 Hexagon nut 1.4016 (extended with flange) M14x1.5 SW17

6 Flexible cable PTFE insulation (leads), 0.5mm² Ni plated Cu leads and stainless 
steel leads

7 Connector Deutsch
Housing: Ref. DT06-2S-CE06
Terminal: ref. 1062-16-0644 + Signal, grey cable: pin 2

- Ground, white cable: pin 1

8 1-Earclip RVS Oetiker p/n 154 000 26

9 Microgleit DF-921  

Position Temperature (*)

A (Tip) 850 C

B (Flange) 625 C

C (Rearhousing) 260 C

D (Cable Seal) 240 C

T (°C) Rs (Ω) U0 (V)
-40 170.2 0.727
-20 185.6 0.783
0 201.0 0.837
25 220.1 0.902
50 239.0 0.964
100 276.4 1.083
150 313.2 1.193
200 349.5 1.295
250 385.1 1.390
300 420.2 1.479
350 454.7 1.563
400 488.6 1.641
450 521.9 1.715
500 554.6 1.784
600 618.3 1.910
700 679.7 2.023
800 738.7 2.124
850 767.3 2.171

A Design Release ECO-107818 16/12/14 Customer

REV. DESCRIPTION ECO No DATE REQUESTOR

REVISION TABLE

(*)=Temperature higher than indicated in 
the tabel can be allowed when measured 
under specific conditions and documented by 
the customer and approved by Sensor-NITE. 
Special DARTS200 sensors for these 
measurements with thermocouples in the 
sensorbody are made by Sensor-NITE.
See also Technical specification and 
validation DARTS200 Exhaust gas 
temperature Sensor.
For connector, sleeve, clips, labels,...:
see individual temperature specifications
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Temperature sensor DARTS200-D

MATERIAL

OVER 120 UP TO -: ±0.5

0 UP TO 6:

U0
=f

(T
)

mass

-

+

Rp

Up=5V

RTD circuit to MCU

Voltages
Power supply: Up = +5V 0.1%
Output voltage: U0 = see table

Resistances
Pull up resistance:     Rp = 1000Ω 0.1%
Lead resistance:          Rl = 1Ω (MI-cable + Cu-leads)
PT-200 @ 0 C:           R0 = 200Ω
Total sensor resistance: Rs = see table

Connector Sensor

PT-200

+ signal, grey

- ground, white

Cu leads PRODUCT DISCLAIMER
SensorNITE / Sensata Technologies products are developed for automotive applications. They may only be used within the parameters of these Product Specifications.
SensorNITE / Sensata Technologies products are provided with the express understanding that there is no warranty of fitness for a particular purpose. They are not
fit for use other than specified, tested and validated within the release process during product launch. Fit for use warranty claims will be compared with the provided
PPAP release package. Warranty claims that goes beyond of what is agreed in that PPAP package will not be awarded. The resale and or use of our products are at 
the Purchaser's own risk and his own responsibility. The examination of fitness for the intended use it's the sole responsibility of the Purchaser. The Purchaser shall 
indemnify SensorNITE / Sensata Technologies from all third party claims, including any claims for incidental or consequential damages, arising from any product use not 
covered by the Product Specifications and PPAP release status or not approved by SensorNITE / Sensata Technologies and reimburse SensorNITE / Sensata Technologies 
for all costs in connection with such claims.The Purchaser must monitor the market where the products are used, particularly with regard to product safety and inform
SensorNITE / Sensata Technologies without delay of all safety relevant incidents.
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 -0/+24mm (>1200mm)
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Nr. Name Material Remark

1 Front cover Alloy 601

2 Pt-200 Platin temperature sensor element

3 Flange 1.4845 310H

4 MI-cable 1.4845 310H

5 Hexagon nut 1.4016 (extended with flange) M14x1.5 SW17

6 Flexible cable PTFE insulation (leads), 0.5mm² Ni plated Cu leads and stainless 
steel leads

7 Connector Deutsch
Housing: Ref. DT06-2S-CE06
Terminal: ref. 1062-16-0644 + Signal, grey cable: pin 2

- Ground, white cable: pin 1

8 1-Earclip RVS Oetiker p/n 154 000 26

9 Microgleit DF-921  

Position Temperature (*)

A (Tip) 850 C

B (Flange) 625 C

C (Rearhousing) 260 C

D (Cable Seal) 240 C

T (°C) Rs (Ω) U0 (V)
-40 170.2 0.727
-20 185.6 0.783
0 201.0 0.837
25 220.1 0.902
50 239.0 0.964
100 276.4 1.083
150 313.2 1.193
200 349.5 1.295
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the tabel can be allowed when measured 
under specific conditions and documented by 
the customer and approved by Sensor-NITE. 
Special DARTS200 sensors for these 
measurements with thermocouples in the 
sensorbody are made by Sensor-NITE.
See also Technical specification and 
validation DARTS200 Exhaust gas 
temperature Sensor.
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Typical specificationsUrea pressure sensor 
apt

Benefits 

•	 High accuracy
•	 Robust design
•	 Withstands highly corrosive media
•	 Remains functional even if the Urea has crystallized inside the chamber

HOW IT WORKS

EXHAUST
Urea

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
 EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  0-3bar (variants available for up to 
13bar)
Proof Pressure			   >2 FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 >2M FS cycles
Sine Vibration (50-2000 Hz)	 >12 g

Environmental 
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life    (See page 110 for explanation)

0 to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3.0% Span 

Dimensional drawings & transfer curve

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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Typical specificationsAir Pressure Sensor 
Apt

Sense the air pressure  

in air assisted Urea  

dosing systems.

Benefits 

•	 Enables accurate droplet size distributions in combination with input  
from a Urea pressure sensor

•	 Enables accurate pump control and helps with air driven purge cycles

HOW IT WORKS

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  0-3bar (variants available  
				    for up to 16bar)
Proof Pressure			   >2 FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 >2M FS cycles
Sine Vibration (50-2000 Hz)	 >12 g

Environmental
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life  (See page 110 for explanation)

0 to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3.0% Span 

EXHAUST
Urea

Dimensional drawings & transfer curve

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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GROUND

OUPUT
VOLTAGE

VOLTAGE
SUPPLY

ECU
100 kΩ PULL DOWN

PRESSURE
 SENSOR

JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUAR       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.

21.8 ±0.2

11.5 ±0.2

2.5 ±0.1
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40 max.

E
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BASED ON ISO 6149-3 M16x1.5
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NOMINALTRANSFER FUNCTION
Vout[Vdc] = Vs[Vdc] (6.4516*10  [kPaA ] * p[kPaA] + 6.129*10 [-])
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VIEW B
SENSATA PART NUMBER:
81CP47-01

KB PART NUMBER:
K060758

PART IDENTIFICATION NUMBER
VIEW C

KB LOGO ACC. 10057-1

SC

SC

DETAIL E 
SCALE 4 : 1

WITHOUT 0-RING

Ra 3.2
Rmax 16

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M16x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- NOMINAL MOUNTING TORQUE: 25-30Nm, APPLIED WITH HEX 24 SOCKET WRENCH. SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 33Nm, 
   APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, ACC. DIN72585/ISO15170,HOWEVER CONNECTOR TORQUE RESISTANCE > 5Nm
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE KB SPECIFICATION Y100675-004 ICW DEVIATION LIST Y112400-0021.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE Y115664-0002.
SUPPLY VOLTAGE: 5[Vdc]±5%3.
OVERVOLTAGE: 16[Vdc] MAX
WORKING RANGE PRESSURE: 60..1300[kPaA]4.
PROOF PRESSURE: 2300[kPaA] MAX
BURST PRESSURE: 4300[kPaA] MIN
IP CLASS: IP6K9K5.
TECHNICAL CLEANLINESS ACCORDING N10100 CATEGORY D. (RELEVANT SURFACE OF PART 70 cm

2
)6.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## B# CZ #(#)

LAST DIGIT OF PRODUCTION YEAR

94

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING FVMQ
2 EXTERNAL SEALING RING FKM
1 PRESSURE PORT CuZn38Pb1.5

ITEM DESCRIPTION MATERIAL

E CHANGED NOTE 1;RG ECO-078412 12-Jul-2012 A. Schothuis

D UPDATED VIEWS CHANGED NOTES DELETED 
TABLE;RG ECO-071240 30-Nov-2011 R. Eijsink
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REVISION TABLE

1 2 3 4 5 6 7 8
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9 10 11 12
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OVER 6 UP TO 30:
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±3°
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±0.1

ANGLESLINEAR

Ra N.A.
GEN. ROUGHNESS

N.A. g.

APPROX.
WEIGHT

PRODUCT GROUP
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7600 AA ALMELO 
HOLLAND
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JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUAR       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.
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VIEW C

KB LOGO ACC. 10057-1
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DETAIL E 
SCALE 4 : 1

WITHOUT 0-RING

Ra 3.2
Rmax 16

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M16x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- NOMINAL MOUNTING TORQUE: 25-30Nm, APPLIED WITH HEX 24 SOCKET WRENCH. SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 33Nm, 
   APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, ACC. DIN72585/ISO15170,HOWEVER CONNECTOR TORQUE RESISTANCE > 5Nm
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE KB SPECIFICATION Y100675-004 ICW DEVIATION LIST Y112400-0021.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE Y115664-0002.
SUPPLY VOLTAGE: 5[Vdc]±5%3.
OVERVOLTAGE: 16[Vdc] MAX
WORKING RANGE PRESSURE: 60..1300[kPaA]4.
PROOF PRESSURE: 2300[kPaA] MAX
BURST PRESSURE: 4300[kPaA] MIN
IP CLASS: IP6K9K5.
TECHNICAL CLEANLINESS ACCORDING N10100 CATEGORY D. (RELEVANT SURFACE OF PART 70 cm

2
)6.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## B# CZ #(#)

LAST DIGIT OF PRODUCTION YEAR

94

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING FVMQ
2 EXTERNAL SEALING RING FKM
1 PRESSURE PORT CuZn38Pb1.5

ITEM DESCRIPTION MATERIAL
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T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
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TABLE 1: CHARACTER REPRESENTING MONTH.
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PART IDENTIFICATION NUMBER
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[X] CRITICALITY CLASS
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MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## ## ## #(#)

LAST DIGIT OF PRODUCTION YEAR

VS     ±%VFS

––– = ––––––
VFS    ±%VS

there:
Vs is supply voltage
FS is Full Scale of operational range

4

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING EPDM
2 EXTERNAL SEALING RING EPDM
1 PRESSURE PORT SS316 ACCORDING ASTM A276 rev. 08A 

or DIN 1.4401
ITEM DESCRIPTION MATERIAL

T [°C]±10 p[kPAG]±30 TOL[±%Vs]

23 37.5 2.5
262.5 2.5

135 37.5 3.5
262.5 3.5

REVISION TABLE
REV. DESCRIPTION ECO No DATE REQUESTOR

C CHANGED CODING;RG ECO-102592 23-Jul-2014 K. Nikolaev
D CHANGED MATERIAL PRESSURE PORT; RF ECO-105089 22-Sep-2014 K. Nikolaev

COUNTRY COUNTRY CODE VOLVO PARMA CODE
MEXICO MX 43055
CHINA CZ 42543
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TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
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B = JANUARY       
D = FEBRUARY       
F = MARCH          
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M  =JUNE           
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MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.
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INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
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TRANSMISSION

Legend:

pressure

temperature

Speed / position

Operator Control

Pressure switches 
Used to switch electrical 
equipment or operate 
warning lights based on 
a calibrated pressure 
set point 

Transmission oil  
pressure sensor
Dry mounted, submersible or 
exterior mounted sensors for 
full scale pressures in range 
10-80 bar 

Speed sensors for
•	 Transmission speed
•	 Input / output shaft speed
•	 Power take off speed

Whether automatic, manual or even CVT and DCT  
transmission systems are deployed, Sensata’s range of 
transmission sensors deliver accuracy, repeatability and 
robustness against fluids and application extremes. 
Sensata’s sensor range offers improved fuel efficiency, 
lower emissions and smoother ride. 

Pressure sensing
Sensata has developed three kinds of pressure sensors and 
switches to suit every client application: 

External-mount (Automatic and Manual Transmission) – 
Externally mounted sensors are robust enough to withstand 
under-hood environments. Sensata offers a wide range of 
connectors, such as AMP, Packard, Yazaki etc.

Submersible (CVT, DCT and Automatic Transmissions) – 
For customers who choose to locate the pressure sensor 
outside the TCU (Transmission Control Unit), Sensata offers  
submersible solutions. These sensors are able to  
withstand the harsh environments of transmission fluids.  
 
Dry TCU integrated (CVT and DCT) – This sensor  
focuses on sensor integration and the TCU assembly  
process. It serves operating pressures between 20 and 70 bars.

Speed and Position Sensing
Sensata offers Hall-effect position sensors to provide an 
accurate neutral gear position signal as one of the essential 
parts of the Manual Transmission start/stop system. 

Target wheel speed detection for automatic transmission  
systems is provides by the Sensata Transmission Speed  
sensor. It comes in both passive (electromagnetic induction) 
and active (Hall) variants and various cable lengths and  
connectors are available for easy system integration design.  
 
Accurate Cam and Crank shaft speed sensing is provided by 
the Push-in (GP) or Threaded (GT) Speed Sensors. 

Transmission Applications
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Typical specificationsTransmission Pressure 
Sensor 
APT

Located on or in the  

transmission to measure  

various pressures in for  

example automatic (AT), dual 

clutch (DCT) and continu-

ously variable transmissions 

(CVT). This sensor is also 

available in MSG and MEMS 

Technologies.

Benefits 

•	 Aids in shift control, shift feel, clutch control and improved fuel economy
•	 Submersible, externally mounted or dry integrated design available

HOW IT WORKS

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  0 to 11 bar (variants up to 		
				    80 bar available)
Proof Pressure			   >2x FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 2M FS cycles
Sine Vibration (50-2000 Hz) 	 >12 g

Environmental
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3% Span 

TRANSMISSION
pressure

Dimensional drawings & transfer curve

Aids in shift control, shift feel, clutch 
control and improved fuel economy
Submersible or dry integrated design

HOW IT WORKS : APT

Transmission Pressure 
Sensors // APT, MSG, MEMS

Located on or in the trans–
mission to measure various 
pressures in automatic (AT), 
dual clutch (DCT) and 
continuously variable 
transmissions (CVT) >

Three technologies (APT, MSG, 
MEMS), dependent on application 
requirements: form, fit, and 
function

APPLICATIONS

Pressure
Transmission Fluid

1

Mechanical 
Deflection

Ceramic
Diaphragm

2

Change in 
Capacitance

3

Conditioning 
Electronics

4

Voltage
Output 

Proportional
To Pressure

5

1

2

5

3

4

BENEFITS

MSG High Pressure 
Sensor

PRESSURE

VO
LT

A
G

E 

5

CAPACITIVE SENSING ELEMENT 

MEDIA PRESSURE 1

2 3

SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER

SENSATA DATUM KODIERUNG / FERTIGUNG (OPTIONAL)
SENSATA DATE CODE / LOCATION

   15 T8
51CP12-02

   15 T8
51CP12-02

10 ±0.2

46

A A

1.MASSE 
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2.AUSGANG
  OUTPUT
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4
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R1 ±0.1

DETAIL SCHNITT A-A
DETAIL SECTION A-A

4

-0.25 / Ra 16
Rmax 16

- WICHTIGE KENNZEICHEN
- IMPORTANT CHARACTERISTICS4321

S

REL.

-

2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.

EINBAUHINWEIS1.
INSTALLATION NOTE.     2.

STECKERBELEGUNG
PIN CONFIGURATION

3. VERSORGUNG SPANNUNG
   SUPPLY VOLTAGE
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS
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>30M in the field since 2002
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Typical specifications
                          20PS, 39PS, 40PS and 41PS
Pressure Switches

Features & Benefits

• Automatic Reset

• Single-pole, single throw switch
    normally open or normally closed 

• Factory calibrated set points g vacuum to 750 psig

• Snap acting Klixon™ stainless steel,
    hermetically sealed sensor

• Environmentally sealed or vented switch

• High cycle life - Proven reliability

• Custom engineered solutions

WORLD CLASS
PERFORMANCE

The 20PS Family of
Switch products (20PS,
39PS, 40PS and 41PS)
was developed to       
meet the demanding
needs of HVAC &
industrial applications
and has since become
a staple in the heavy 
vehicle and off road
markets. The reliable
and durable construction
allows the product to 
perform under severe
environmental conditions
and very high vibration
levels.
Sensata Technologies
has been a leading
global supplier of
pressure sensors &
switches for over 
50 years. 

Applications

• Compressors & Pumps

• Hydraulics & Pneumatics

• Engine Controls

• Air Conditioning & Refrigeration

• Construction Equipment

• Agricultural Equipment

• Process Control / Laboratory

• Military

Technical Specifications

Klixon is a registered trademark of Sensata Technologies

Operating Pressure

Vacuum to 750 psig (52 bar)

Proof Pressure

Set Point                 Proof Pressure

<100psig               250psig (17 Bar)
100-500psig          600psig (41 bar) 
>500psig               800psig (55 bar)
Higher pressures available for certain
applications. Contact Sensata.

Burst Pressure

5000 psig

Life at Rated Current

100,000 cycles (All - UL Recognition)
250,000 cycles (All except 20PS)

Electrical Ratings

120 VAC - 5.8 FLA 34.8 LRA
240 VAC - 2.9 FLA 15.0 LRA
120/277 VAC - 375 VA Pilot Duty
24 VAC - 125 VA Pilot Duty 

Dielectric Strength

750 Vrms Open Contacts
1550 Vrms Terminals to Fitting 

Lead Wire Material / Electrical Connection

18 or 16 AWG 600V 105ºC PVC
Quick Connects .250” x .032” Male Str. Tab
Various AMP, Packard, Delphi & Deutsch Connectors

Ambient Temperature

-20ºF to 176ºF / (-29ºC to 80ºC) (20PS)
-40ºF to 248ºF / (-40ºC to 120ºC) (40/41PS) 

Fluid Temperature

-65ºF to 275ºF / (-53.9ºC to 135ºC)

Agency Recognitions

UL                              
UL (Canada)
PED EN 12263
ENEC, EN60730
RoHS Compliancy Available
               

File SA995 Guide SDFY2
File SA995 Guide SDFY8
Module B&D
EN60730-1, EN60730-2-6

Pressure Switch 
20PS
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Using Sensata’s Klixon® snap acting disk, pressure switches provide 

precise actuation and release pressure settings over a wide pressure range


Product	
   Key	
  Characteris@cs	
   Applica@ons	
  

PS80	
  
•  0-­‐750psig	
  
•  SPST	
  
•  Best	
  cost	
  

Typical	
  Pressure	
  Control	
  
ApplicaQons	
  	
  
•  HVAC/R	
  
•  Engines	
  (oil)	
  
•  Machine	
  Tools	
  
•  Hydraulics	
  

PS80-­‐2X	
  (New!)	
   •  2300psig	
  (R744/CO2)	
  

20PS	
  
•  13”-­‐750psig	
  
•  SPST	
  
•  High	
  durability	
  

25PS	
  

•  0-­‐750psig	
  
•  High	
  power	
  
(up	
  to	
  600V/3A)	
  
•  SPST	
  or	
  SPDT	
  

•  Direct	
  motor	
  control	
  
•  SPDT	
  opQon	
  for	
  secondary	
  
signal	
  path	
  (ex.	
  Alarm)	
  

29PS	
  
•  200-­‐750psig	
  
•  Manual	
  reset	
  
•  SPST	
  

•  Manual	
  reset	
  allows	
  system	
  
check	
  before	
  restarQng	
  
(safety)	
  

36PS	
  
•  0-­‐100psig	
  
•  SPST	
  
•  Best	
  durability	
  

•  Mission	
  criQcal	
  and	
  long	
  life	
  
applicaQons	
  	
  

Pressure Switches  

Highly reliable pressure switches provide direct control for 

electric motors and other demanding load applications
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The 20PS Family of Switch 

products (20PS, 39PS, 40PS 

and 41PS) was developed to 

meet the demanding needs of 

HVAC & industrial  

applications and has since 

become a staple of multiple 

mobile application segments. 

The reliable and durable  

construction allows the  

product to perform under 

severe environmental  

conditions and very high 

vibration levels.

TRANSMISSION
pressure

HOW IT WORKS

Benefits 

•	 Resets automatically
•	 Single-pole, single throw switch, normally open or normally closed
•	 Flexible: factory calibrated set points from vacuum to 50 bar
•	 Snap Klixon™ stainless steel, hermetically sealed

Typical specifications

Dimensional drawings

Physical
Operating Pressure	 Vacuum to 50 bar
Set Point	 Proof Pressure
<6 bar	 17 bar
6-33 bar	 41 bar
>33 bar	 55 bar
Higher pressure available for certain applications
Burst Pressure	 333 bar

Dielectric Strength
750 Vrms Open Contacts
1550 Vrms Terminals to Fitting

Ambient Temperature
-29°C to +80°C (20PS)
-40°C to +120°C (40/41PS)

Fluid Temperature
-53.9°C to +135°C

Life at Rated Current
100,000 cycles (All - UL Recognition)
250,000 cycles (All except 20PS)

Electrical Ratings
120 VAC - 5.8 FLA 34.8 LRA
240 VAC - 2.9 FLA 15.0 LRA
120/277 VAC -375 VA Pilot Duty
24 VAC - 125 VA Pilot Duty

Lead Wire Material /  
Electrical Connection
18 or 16 AWG 600V 105°C PVC
Quick Connects .250” x .032” Male Str. Tab  
Various AMP, Delphi & Deutsch Connectors

                          20PS, 39PS, 40PS and 41PS
Pressure Switches
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Attleboro, MA 02703-2964
Phone 1-888-438-2214
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www.sensata.com

Important Notice:  Sensata Technologies (Sensata) 
reserves the right to make changes to or discontinue any 
product or service identified in this publication without 
notice. Sensata advises its customers to obtain the latest 
version of the relevant information to verify, before placing 
any orders, that the information being relied upon is cur-
rent. Sensata assumes no responsibility for infringement of 
patents or rights of others based on Sensata applications 
assistance or product specifications since Sensata does 
not possess full access concerning the use or application of 
customers’ products. Sensata also assumes no responsibil-
ity for customers’ product designs.
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Typical Physical Characteristics - 20PS,  39PS, 40PS, 41PS

0.820 (20.28) Max.

Quick Connect Construction Leaded Construction
.095 (24)

01.5 (38) Max.

9/16 (14.3) Hex

.250 (6.35) x .032 (0.8128)
Straight male spade

2.18 (55.5) Max.

Wire Leads

9/16 (14.3) Hex

Typical Standard Fittings (Other port fittings are available. Contact Sensata.)

1/4” Male
Pipe Thread

1/8” Male
Pipe Thread

1/4” Female Flare
with Deflator

Capillary Tube Fitting
(3 Cofigurations)

Tube Fitting
(4 Cofigurations)

Female O-Ring
 .093 Dia
 (2.4)

 .093 Dia
 (2.4)

 .250 Dia
 (6.4)

  .9 Min. 
    (22.9)

 .093 Dia
 (2.4)

.125 (3.2)

.250 (6.4)

  .9 Min. 
    (22.9)

.83 (21)

.27 (6.9)

1/4-18 NPTF-1A

.40 (10.2) Min.
Th’d. Lg.

9/16 (14.3) Hex

.27 (6.9)

1/8-27 NPTF-1A

9/16 (14.3) Hex

.26  (6.6) Min. Th’d. Lg.
.63 (.16)

9/16 (14.3) Hex

.098 ± .002 Dia.

.105 ± .003 Dia.
.172 ± .005 Dia.

(2.5 ± 0.05)
(2.7 ± 0.07)
(4.4 ± 0.13)

  .58 Dia.
(14.3)

1.27 ±.02
(32.3 ± 0.51)

7/16-20 UNF-2B

  .53
 (13.5)

.09 (2.3) Dia.

.26  (6.6) Min.
 Th’d. Lg.

  .36
 (9.1)

 .375
 (9.5)

 .250 Dia
 (6.4)

 .140 ±.010
 (3.5 ± 0.3)

 .250 Dia
 (6.4)

 .370 ±.010
 (9.4 ± 0.3)

 .205 ±.010
 (5.2 ± 0.3)

 .234-.238
       (6)

 .145 ±.010
 (3.7 ± 0.25)

 .197 Dia
   (5)

.275  ±.002
  (7 ±0.05)

  2.074  ±.030
  (52.68 ±0.76)

.4254/.4193 Dia.
(10.782/10.650)
M10 x 1.25
Female O-Ring
.080/.100 Dia.
(2.03/2.54)

   .77/.73
(19.6/18.5)

  .417/.402
(10.59/10.21)  .496(12.6)

Min
full thd.
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1/8-27 NPTF-1A

9/16 (14.3) Hex
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.63 (.16)
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(2.7 ± 0.07)
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 (9.4 ± 0.3)
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 .197 Dia
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full thd.

AUTOMOTIVE AIR CONDITIONING (A/C) 
PRESSURE SWITCHES
Low Cost, Low Weight, Industry Proven

FEATURES
•	Designed	for	underhood	environment
•	Low	weight
•	Custom	packaging	for	specific	

application	needs
•	Automotive	temperature	range	of	-30°C	

to	125°C	
•	Normally	open	and	normally	closed	

contact	logic
•	Dual	function	capability
•	Line	mount	or	compressor	pocket	mount	

capability
•	Industry	proven	since	1984

PROVEN TECHNOLOGY

For more than 30 
years, Sensata’s 
pressure switches 
have been trusted to 
provide low cost on/
off controls for many 
automotive systems. 
The snap action disc 
reacts to changing 
pressure by reversing 
its curvature and 
activating electrical 
switch contacts.

TYPICAL APPLICATIONS
•	Dual	Function	Pressure	Switch	(DFPS):	

combines	High	Pressure	Cut-Out	
(HPCO)	with	Fan	function	or	High	Side	
Low	Pressure	(HSLP)	function

•	HPCO:	disables	A/C	compressor	when	
system	pressure	becomes	excessively	high

•	Fan:	energizes	fan	to	supplement	
condensor	cooling

•	Compressor	cycling:	controls	A/C	
compressor	cycling	to	optimize	vehicle	
cooling

•	Loss	of	charge:	disables	A/C	compressor	
when	system	pressure	becomes	too	low

•	High	Side	Low	Pressure	(HSLP):	disables	
compressor	when	system	becomes	too	
low

DIMENSIONS
Typical examples, other styles available.

Dual Funtion Pressure Switch  
(HPCO / Fan or HPCO / HSLP)

Compressor Cycling Switch / Loss of 
Charge

45 mm
52 mm

1 OF 2 PAGESSensata and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.

AUTOMOTIVE AIR CONDITIONING (A/C) 
PRESSURE SWITCHES
Low Cost, Low Weight, Industry Proven

FEATURES
•	Designed	for	underhood	environment
•	Low	weight
•	Custom	packaging	for	specific	

application	needs
•	Automotive	temperature	range	of	-30°C	

to	125°C	
•	Normally	open	and	normally	closed	

contact	logic
•	Dual	function	capability
•	Line	mount	or	compressor	pocket	mount	

capability
•	Industry	proven	since	1984

PROVEN TECHNOLOGY

For more than 30 
years, Sensata’s 
pressure switches 
have been trusted to 
provide low cost on/
off controls for many 
automotive systems. 
The snap action disc 
reacts to changing 
pressure by reversing 
its curvature and 
activating electrical 
switch contacts.

TYPICAL APPLICATIONS
•	Dual	Function	Pressure	Switch	(DFPS):	

combines	High	Pressure	Cut-Out	
(HPCO)	with	Fan	function	or	High	Side	
Low	Pressure	(HSLP)	function

•	HPCO:	disables	A/C	compressor	when	
system	pressure	becomes	excessively	high

•	Fan:	energizes	fan	to	supplement	
condensor	cooling

•	Compressor	cycling:	controls	A/C	
compressor	cycling	to	optimize	vehicle	
cooling

•	Loss	of	charge:	disables	A/C	compressor	
when	system	pressure	becomes	too	low

•	High	Side	Low	Pressure	(HSLP):	disables	
compressor	when	system	becomes	too	
low

DIMENSIONS
Typical examples, other styles available.

Dual Funtion Pressure Switch  
(HPCO / Fan or HPCO / HSLP)

Compressor Cycling Switch / Loss of 
Charge

45 mm
52 mm

1 OF 2 PAGESSensata and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.



© Copyright Sensata Technologies 2015    6160  

Typical specifications

60  

TRANSMISSION
Speed

Rotational speed sensor 
GPSS / gTSS

Designed for rugged,  

reliable speed sensing 

requirements where  

durability and dependability 

are required, its proven, field 

tested design conforms to 

SAE standards, while  

offering customers flexibility 

in variations and features. 

HOW IT WORKS

Output
Standard 4” diameter tone wheel (single tooth) is used for testing. Measurements are done with a 10K-ohm load in parallel 
with a 470pf capacitor across the coil. Actual result will vary based on target wheel, tooth configuration,  
controller impedance, etc.

Coil output Specifications (Minimum: P-P volts)

					     143 RPM						     3500 RPM

				    Air Gap = 0.50mm		  Air Gap = 1.27mm		  Air Gap = 0.50mm		  Air Gap = 

1.27mm

Single output		  4,91			   2,70			   49,63			   28,75	

Dual output, inner coil	 4,64			   2,57			   48,95			   28,39

Dual output, external coil	 4,82			   2,63			   48,93			   28,03

Dimensional drawings 

GPSS GTSS

Benefits 

•	 Proven robust design
•	 Dependable performance
•	 Single and dual output available

Electrical
Resistance for single output
Resistance for dual output	
Inductance for single output (1000 Hz 3” leads)
Inductance for dual output (1000 Hz 3” leads)

1600 ohm ± 10%
Coil A-B: 1600 ohm ± 10%; Coil C-D: 2200 ohm ± 10%
1.17 ± 0.10mh @ 1000 Hz
Coil A-B: 1.17 ± 0.10mh @ 1000 Hz;
Coil C-D: 1.21 ± 0.10mh @ 1000 Hz

All measurements made at free ambient air at +25º (± 5º) A - B = Inner Coil;    C - D = External Coil

Pole Piece MagnetCoil

CoilMagnet Pole Piece

Target

Target

Target

Rear Magnet Design

Sensor

Sensor pole piece satisfactory diameter 

Signal Volts

Time

Front Magnet Design
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chassis & safety

Legend:

pressure

temperature

Operator Control

Speed / position

Pressure  
sensors for:
•	 Brake pressure, both  
	 air and hydraulic 
• 	 Electronic Stability 	 	
	 Control pressure 

Speed  
sensors for :
• 	 Wheel speed  
• 	 ABS speed

Pressure  
sensors for: 
Advanced air or hydraulic 
suspension control 

Following the homologation of seatbelts and airbags in 
the second half of the 20th century, the drive to further 
reduce road fatalities led to the development of Active 
Safety systems. This trend started with the Anti-lock 
braking system (ABS), preventing the loss of control of 
the car due to slipping wheels. In the late nineties ABS 
systems had evolved into Electronic Stability Control 
(ESC) systems, capable of recognizing hazardous situa-
tions, and correcting the trajectory of a car by braking 
individual wheels.
 
Sensata’s high pressure sensors and wheel speed sensors 
are key components enabling the function and further 
enhancement of these systems.

ELECTRONIC STABILITY CONTROL PRESSURE - MSG
Since the beginning of Electronic Stability Control systems in 
the late ninetees, various leading system suppliers have relied 
on Sensata pressure sensing technology. Deeply integrated in 
the hydraulic valve block, a Sensata Microfused Strain Gauge 
(MSG) senses pressures up to 250 bar in the hydraulic brake 
fluid. The main function of the sensor is to reliably and quickly 
measure how hard the driver pushes the brake pedal. This 
driver intent signal plays an important role in the system  
algorithm that decides whether the vehicle must intervene  
by autonomously braking one or more wheels. Besides this 
primary function, the sensor can be used to measure the 
brake pressure applied to individual wheels with the objective 
to improve brake performance. Alternatively, the sensors are 
used to measure the pressure generated by the hydraulic 
pump that is used by these systems, and the pressure  
reservoir used by some advanced systems.

VACUUM BRAKEBOOSTER PRESSURE - MEMS
Almost every vehicle in the world is too heavy for a human 
being to stop within a reasonable time and distance, with a 
reasonable amount of force. In order to help the driver, most 
cars are equipped with a vacuum brakebooster, a device that 
uses vacuum to help push the brake pedal rod into the 
hydraulic brake system by amplifying the drivers pedal force.
Vacuumboosters use the engine vacuum to ensure the right 
amount of brake amplification is achieved. Proper functioning 
of these systems requires that the vacuum in the brakebooster 
is continuously monitored by pressure sensors.
Sensata’s MEMS-technology based vacuum brakebooster 
pressure sensor is increasingly adopted by large automotive 
OEMS to provide this function.

WHEELSPEED - POSITION
A key input for ABS and ESC systems is the accurate, fast 
and reliable measurement of the rotation speed of each 

wheel. The vast majority of the vehicles produced is being 
equipped with wheelspeed sensors mounted on each wheel. 
The signal is transmitted to the ABS or ESC module, and 
used in the algorithm to detect wheel slippage and variations 
in speed between the individual wheels: a key input when 
determining whether a car is spinning out of control. 

HYDRAULIC SUSPENSION - MSG
Most vehicles ensure the comfort of the occupants by using 
shock absorbers. Especially in off-road applications, 
advanced suspension systems are used: Some systems 
-referred to as adaptive or semi-active suspension systems- 
are capable of varying the shock absorber firmness to match 
changing road or dynamic conditions. Even more advanced 
are the fully active systems, which have actuators to adjust 
the shock absorber firmness. These instantaneous  
adjustments are done by using the inputs from various  
sensors in the vehicle. Most active suspension systems use 
hydraulic pressure for actuation. Sensata’s MSG high  
pressure sensor technology is critical for controlling these 
complex dynamic systems.

AIR SUSPENSION - APT
Air suspension systems essentially replace a vehicle's coil 
springs with air springs. The air springs are simply tough  
rubber and plastic bags inflated to a certain pressure and 
height to mimic the coil springs. But the similarities end there. 
By adding in an on-board air compressor, sensors and  
electronic controls, today's air suspension systems provide 
several advantages over all-metal, conventional springs, 
including near-instant tuning, and the ability to adapt handling 
to different situations and vary load capability.

Contacting Pedal 
position sensor
Engineered for  
accuracy and long  
life in drive-by-wire  
throttle applications

CHASSIS & SAFETY SENSOR CAPABILITIES
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AIR brake pressure sensor
APT

chassis & safety
	 Brake pressure 

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  0 to 13 bar (variants up to 		
				    16 bar available)
Proof Pressure			   >2 FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 >2M FS cycles
Sine Vibration (50-2000 Hz)	 >12 g

Environmental
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life    (See page 110 for explanation)

0 to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3.0% Span

Dimensional drawings & transfer curve

GROUND

OUPUT
VOLTAGE

VOLTAGE
SUPPLY

ECU
100 kΩ PULL DOWN

PRESSURE
 SENSOR

JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUAR       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.

21.8 ±0.2

11.5 ±0.2

2.5 ±0.1

M16 x 1.5 - 6g

40 max.

E
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BASED ON ISO 6149-3 M16x1.5
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NOMINALTRANSFER FUNCTION
Vout[Vdc] = Vs[Vdc] (6.4516*10  [kPaA ] * p[kPaA] + 6.129*10 [-])
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DIAGNOSTIC RANGE

DIAGNOSTIC RANGE
27

HEX 24 h13 -0.33
0

3 4

VIEW B
SENSATA PART NUMBER:
81CP47-01

KB PART NUMBER:
K060758

PART IDENTIFICATION NUMBER
VIEW C

KB LOGO ACC. 10057-1

SC

SC

DETAIL E 
SCALE 4 : 1

WITHOUT 0-RING

Ra 3.2
Rmax 16

INSTALLATION ON VEHICLE:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M16x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- NOMINAL MOUNTING TORQUE: 25-30Nm, APPLIED WITH HEX 24 SOCKET WRENCH. SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 33Nm, 
   APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, ACC. DIN72585/ISO15170,HOWEVER CONNECTOR TORQUE RESISTANCE > 5Nm
- WATCH: DEVICE IS TO BE PROTECTED AGAINST PENETRATION OF WATER BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE KB SPECIFICATION Y100675-004 ICW DEVIATION LIST Y112400-0021.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE Y115664-0002.
SUPPLY VOLTAGE: 5[Vdc]±5%3.
OVERVOLTAGE: 16[Vdc] MAX
WORKING RANGE PRESSURE: 60..1300[kPaA]4.
PROOF PRESSURE: 2300[kPaA] MAX
BURST PRESSURE: 4300[kPaA] MIN
IP CLASS: IP6K9K5.
TECHNICAL CLEANLINESS ACCORDING N10100 CATEGORY D. (RELEVANT SURFACE OF PART 70 cm

2
)6.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## B# CZ #(#)

LAST DIGIT OF PRODUCTION YEAR

94

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING FVMQ
2 EXTERNAL SEALING RING FKM
1 PRESSURE PORT CuZn38Pb1.5

ITEM DESCRIPTION MATERIAL

E CHANGED NOTE 1;RG ECO-078412 12-Jul-2012 A. Schothuis

D UPDATED VIEWS CHANGED NOTES DELETED 
TABLE;RG ECO-071240 30-Nov-2011 R. Eijsink

REV. DESCRIPTION ECO No DATE REQUESTOR

REVISION TABLE

1 2 3 4 5 6 7 8

A

B

C

D

E

F

G

H
H

G

F

E

D

C

B

A

9 10 11 12

12111098765431 2

OVER 6 UP TO 30:
OVER 30 UP TO 120:

±3°
±0.3
±0.2
±0.1

ANGLESLINEAR

Ra N.A.
GEN. ROUGHNESS

N.A. g.

APPROX.
WEIGHT

PRODUCT GROUP

SOLIDWORKS

KOLTHOFSINGEL 8
POSTBOX 43

7600 AA ALMELO 
HOLLAND

N.A.
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HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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HOW IT WORKS

Sensata's air brake pressure 

sensor provides accurate 

pressure inputs for ABS and 

EBS system applications. 

Benefits 

•	 High sensitivity
•	 Proven technology
•	 Great endurance performance
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MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.
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- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.

NOTES:

FOR ALL OTHER SPECIFICATIONS SEE TR22384804 (SENSATA DOCUMENT NR. T-678543-PSP) LATEST REVISION.1.
FOR ALL MOUNTING AND HANDLING INSTRUCTIONS SEE SENSATA DOCUMENT NR.T-678543-TMI LATEST REVISION.2.

MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## ## ## #(#)

LAST DIGIT OF PRODUCTION YEAR

VS     ±%VFS

––– = ––––––
VFS    ±%VS

there:
Vs is supply voltage
FS is Full Scale of operational range

4

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING EPDM
2 EXTERNAL SEALING RING EPDM
1 PRESSURE PORT SS316 ACCORDING ASTM A276 rev. 08A 

or DIN 1.4401
ITEM DESCRIPTION MATERIAL

T [°C]±10 p[kPAG]±30 TOL[±%Vs]

23 37.5 2.5
262.5 2.5

135 37.5 3.5
262.5 3.5

REVISION TABLE
REV. DESCRIPTION ECO No DATE REQUESTOR

C CHANGED CODING;RG ECO-102592 23-Jul-2014 K. Nikolaev
D CHANGED MATERIAL PRESSURE PORT; RF ECO-105089 22-Sep-2014 K. Nikolaev

COUNTRY COUNTRY CODE VOLVO PARMA CODE
MEXICO MX 43055
CHINA CZ 42543

1 2 3 4 5 6 7 8

A

B

C

D

E

F

G

H
H

G

F

E

D

C

B

A

9 10 11 12

12111098765431 2

OVER 6 UP TO 30:
OVER 30 UP TO 120:

±3°
±0.3
±0.2
±0.1

ANGLESLINEAR

Ra 
GEN. ROUGHNESS

. g.

APPROX.
WEIGHT

PRODUCT GROUP

SOLIDWORKS

KOLTHOFSINGEL 8
POSTBOX 43

7600 AA ALMELO 
HOLLAND

N.A.

TITLE

DRAWING
SIZE

A2

DRAWING NUMBER REV

SHEET  1 OF 1SCALE 2:1

T-678543-ENVTHIRD ANGLE
PROJECTION

NEITHER THIS PRINT NOR THE INFORMATION
CONTAINED HEREON IS TO BE USED AGAINST
 THE INTERESTS OF SENSATA TECHNOLOGIES

OR AGAINST THE INTERESTS
OF ANY OF ITS AFFILIATED COMPANIES

OR WHOLLY OWNED SUBSIDIARIES

FOR REFERENCE ONLY, CHECK LATEST REVISION BEFORE USE.

INTERPRET DIMENSIONING AND TOLERANCING
PER ASME Y14.5-2009. UNLESS OTHERWISE 
SPECIFIED DIMENSIONS ARE IN MILLIMETERS.

TOLERANCES:

DRAWN

ENGINEER

FIRST ISSUE DATE

APPROVAL

R. Gering

A. Schothuis

E. Drost

DDO NOT
SCALE

DRAWING

80CP21-01

ENVELOPE DRAWING

MATERIAL
HVOR

OVER 120 UP TO -: ±0.5

0 UP TO 6:

GROUND

OUPUT
VOLTAGE

VOLTAGE
SUPPLY

ECU
100 kΩ PULL DOWN

PRESSURE
 SENSOR

JP = JAPAN        
MX = MEXICO     
NL = HOLLAND           
US = UNITED STATES OF AMERICA           
CZ = CHANGZOU CHINA            
          
TABLE 2: COUNTRY / LOCATION CODE.

P = JULY
R = AUGUST
T = SEPTEMBER
V = OKTOBER
X = NOVEMBER
Z = DECEMBER

B = JANUARY       
D = FEBRUARY       
F = MARCH          
H = APRIL           
K = MAY            
M  =JUNE           
  
TABLE 1: CHARACTER REPRESENTING MONTH.

TRANSFERCURVE ACCURACY OVER TEMPERATURE

-5-10 1250 150140-30 -20

Ac
cu

ra
cy

  [
 ±

 %
 V

s]

Temperature. [°C]

130120110-40

3.5

2.5

1.5

0

 23.8±0.2  M18 x 1.5 - 6g 

 12.5±0.2 

 2.5±0.1 

 40 MAX 

1 2 65

THREAD STUD AND SEALING RING
BASED ON ISO 6149-3 M18x1.5
NON-ADJUSTABLE STUD END

300262.537.5

-3 -1

0

91.5±1.5

8.5 ±1.5

Vo
ut

 [%
 o

f 
Vs

]

Medium Pressure [kPa rel]

NOMINALTRANSFER FUNCTION
Vout[Vdc] = Vs[Vdc] (2.6667 10   [kPaG ] p[kPaG] + 0.1 [-])

100

90

80

70

60

50

40

30

20

0

10

150-50

C
C

D
D

OUTPUT GROUND

SUPPLY
PIN PRESENT 
BUT NOT USED

CAPABILITY OF ACCURANCE TO BE
PROVEN BY OUTPUT MEASUREMENTS

[3R] SIGNIFICANT CHARACTERISTICS FOR REGULATORY COMPLIANCE STD 105-0004

VENTILATION HOLE

 8±0.1 

 HEX 24 h13  
-
0
0.33  

 27 
3

VIEW C-C

VP PART NUMBER:
22052384

COUNTRY CODE

PART IDENTIFICATION NUMBER

VOLVO PARMA CODE

VIEW D-D

A A

2

2.2±0.08

15.3±0.2

SECTION A-A

[3]

[X] CRITICALITY CLASS
ACCORDING STD 105-0001
O-RING DIM ACCORDING TO
ISO 6149-3 M18x1.5

[3]

 60°  60° 

MOUNTING ANGLE

INSTALLATION ON ENGINE OR IN VESSEL:

- THREADED PRESSURE FITTING ACC. ISO 6149-1 - M18x1.5.
- CONNECTOR BASED ON ISO 15170 / DIN 72585- A1-4.1- Sn / K2, COLOUR BLACK.
- SENSOR CAN WITHSTAND AN INSTALLATION TORQUE OF 25Nm, APPLIED WITH HEX 24 SOCKET WRENCH.
- INSTALLATION TORQUE COUNTERCONNECTOR, 1.5Nm MAX. OTHER FORCES ON CONNECTOR ARE NOT ALLOWED
- WATCH: DEVICE MUST BE PROTECTED AGAINST PENETRATION OF FLUID AND DUST BY PLUGGED MATING CONNECTOR.
- DEVICE PROTECTED AGAINST CONTAMINATION BY PACKAGING METHOD.
- VENTING OF CONNECTOR CUP BY VP COUNTERPART
- WATCH: DEVICE'S CONNECTOR HOUSING MUST BE COVERED AND PROTECTED DURING PAINTING.
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MONTH ACC. TABLE 1

DAY OF MONTH (01...31)

COUNTRY / LOCATION CODE ACC. TABLE 2

PRODUCTION CELL (1...99)

## ## ## #(#)

LAST DIGIT OF PRODUCTION YEAR

VS     ±%VFS

––– = ––––––
VFS    ±%VS

there:
Vs is supply voltage
FS is Full Scale of operational range

4

6 CONNECTOR PPE-PA-GF30
5 SEALANT VMQ
4 SENSING ELEMENT Al2O3Si
3 INTERNAL SEALING RING EPDM
2 EXTERNAL SEALING RING EPDM
1 PRESSURE PORT SS316 ACCORDING ASTM A276 rev. 08A 

or DIN 1.4401
ITEM DESCRIPTION MATERIAL

T [°C]±10 p[kPAG]±30 TOL[±%Vs]

23 37.5 2.5
262.5 2.5

135 37.5 3.5
262.5 3.5

REVISION TABLE
REV. DESCRIPTION ECO No DATE REQUESTOR

C CHANGED CODING;RG ECO-102592 23-Jul-2014 K. Nikolaev
D CHANGED MATERIAL PRESSURE PORT; RF ECO-105089 22-Sep-2014 K. Nikolaev

COUNTRY COUNTRY CODE VOLVO PARMA CODE
MEXICO MX 43055
CHINA CZ 42543

1 2 3 4 5 6 7 8

A

B

C

D

E

F

G

H
H

G

F

E

D

C

B

A

9 10 11 12

12111098765431 2

OVER 6 UP TO 30:
OVER 30 UP TO 120:

±3°
±0.3
±0.2
±0.1

ANGLESLINEAR

Ra 
GEN. ROUGHNESS

. g.

APPROX.
WEIGHT

PRODUCT GROUP

SOLIDWORKS

KOLTHOFSINGEL 8
POSTBOX 43

7600 AA ALMELO 
HOLLAND

N.A.

TITLE

DRAWING
SIZE

A2

DRAWING NUMBER REV

SHEET  1 OF 1SCALE 2:1

T-678543-ENVTHIRD ANGLE
PROJECTION

NEITHER THIS PRINT NOR THE INFORMATION
CONTAINED HEREON IS TO BE USED AGAINST
 THE INTERESTS OF SENSATA TECHNOLOGIES

OR AGAINST THE INTERESTS
OF ANY OF ITS AFFILIATED COMPANIES

OR WHOLLY OWNED SUBSIDIARIES

FOR REFERENCE ONLY, CHECK LATEST REVISION BEFORE USE.

INTERPRET DIMENSIONING AND TOLERANCING
PER ASME Y14.5-2009. UNLESS OTHERWISE 
SPECIFIED DIMENSIONS ARE IN MILLIMETERS.

TOLERANCES:

DRAWN

ENGINEER

FIRST ISSUE DATE

APPROVAL

R. Gering

A. Schothuis

E. Drost

DDO NOT
SCALE

DRAWING

80CP21-01

ENVELOPE DRAWING

MATERIAL
HVOR

OVER 120 UP TO -: ±0.5

0 UP TO 6:



© Copyright Sensata Technologies 2015    67

Typical specifications

66  

Hydraulic brake pressure 
sensor
msg

chassis & safety
	brake  pressure 

Dimensional drawings & transfer curve

Electrical
Supply Voltage (Vs)		  5 V ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vs
Response Time			   2 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz-4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure		  0-35 bar to 500 bar relative
Proof Pressure			   1.1 x FS min
Burst Pressure			   1.8 x FS min
Minimum Cycle Life		  >10M FS Cycles
Vibration (50-2000 Hz)		  up to 40g sine

Environmental
Operating Temp			   -40 to +140°C
Storage Temp			   -40 to +145°C

Performance - accuracy after life   (See page 110 for explanation)

0 to +100°C			   ± 2.0% FS
-40 to +140°C			   ± 2.5% FS
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NOTES:

CUSTOMER PART NUMBER 261-0420 AND CHANGE LEVEL C04 TO BE PLACED AS SHOWN.1.

FAULT ENABLE                                                ENABLED

96% Vpwr

KEY CHARACTERISTIC

SPECIFICATIONS:

SUPPLY VOLTAGE                                          4.75 TO 5.25 VDC (5 VDC NOM.)
SUPPLY CURRENT                                           10mA
OPERATING TEMPERATURE RANGE              -40 TO 125 C
OPERATING PRESSURE RANGE                      0 TO 50 MPa (GAGE)
LOAD RESISTOR                                              22K OHM PULL UP to 13V DC OR EQUIVALENT
PROOF PRESSURE                                           1000 BAR
BURST PRESSURE                                             1500 BAR
NOMINAL 0 BAR OUTPUT                              10% Vpwr
HIGH CLAMP RAIL                                         92%  2% Vpwr 
SENSOR WEIGHT                                            45g (APPROX.)
FAULT BAND                                                   >

TRANSFER FUNCTION:

Vout = Vs[P(kPa)*SLOPE+OFFSET]
SLOPE = 0.000016
OFFSET = 0.1
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FAULT ENABLE                                                ENABLED

96% Vpwr

KEY CHARACTERISTIC

SPECIFICATIONS:

SUPPLY VOLTAGE                                          4.75 TO 5.25 VDC (5 VDC NOM.)
SUPPLY CURRENT                                           10mA
OPERATING TEMPERATURE RANGE              -40 TO 125 C
OPERATING PRESSURE RANGE                      0 TO 50 MPa (GAGE)
LOAD RESISTOR                                              22K OHM PULL UP to 13V DC OR EQUIVALENT
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Electronic stability control 
pressure sensor
msg

chassis & safety
	 Electronic stability control 

HOW IT WORKS

Sensata's MSG, or  

Micro-fused Strain Gauge 

Technology is ideal for ESC 

applications. The integrated 

ASIC module provides a 

wide temperature working 

range and high accuracy  

signal output. 

Benefits 

•	 High accuracy signal output
•	 High reliability structure
•	 Multiple mounting methods available
•	 High medium compatibility

3

1 1

2

Dimensional drawings & transfer curve

Electrical
Supply Voltage (Vs)		  5 V ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vs
Response Time			   2 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz-4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure		  0-35 bar to 500 bar relative
Proof Pressure			   1.1 x FS min
Burst Pressure			   1.8 x FS min
Minimum Cycle Life		  >10M FS Cycles
Vibration (50-2000 Hz)		  up to 40g sine

Environmental
Operating Temp			   -40 to +140°C
Storage Temp			   -40 to +145°C

Performance - accuracy after life   (See page 110 for explanation)

0 to +100°C			   ± 2.0% FS
-40 to +140°C			   ± 2.5% FS
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Air suspension pressure  
sensor
APT

chassis & safety
	 Air suspension 

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure		  0-11 bar (variants up to 16 	
				    bar available)
Proof Pressure			   >2 FS
Burst Pressure			   >3x FS
Minimum Pressure Cycle Life	 >2M FS cycles
Sine Vibration (50-2000 Hz)	 >12 g

Environmental
Operating Temp			   -40 to +135ºC
Storage Temp			   -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 - to +100ºC		  ± 2.5% Span
-40 to +135ºC		  ± 3.0% Span

SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER

SENSATA DATUM KODIERUNG / FERTIGUNG (OPTIONAL)
SENSATA DATE CODE / LOCATION

   15 T8
51CP12-02

   15 T8
51CP12-02

10 ±0.2

46

A A

1.MASSE 
  GROUND

2.AUSGANG
  OUTPUT

3.VERSORGUNG
 SUPPLY23 ±0.3

HE
X 

24

26 -0.3
0

M1
0 

x1
- 

6g

2.
8

±0
.1

60
°

±1
°

8.
4

-0
.20

10
.3

-0
.30

2 0
+0.3

R1 ±0.1

DETAIL SCHNITT A-A
DETAIL SECTION A-A

4

-0.25 / Ra 16
Rmax 16

- WICHTIGE KENNZEICHEN
- IMPORTANT CHARACTERISTICS4321

S

REL.

-

2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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Dimensional drawings & transfer curve

Sense the air pressure in an 

auxiliary air system.

Benefits 

•	 Sensor designs available for in different pressure ranges
•	 Sensor designs available for use in humid air

HOW IT WORKS
HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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chassis & safety
	 Hydraulic suspension   

Hydraulic suspension  
pressure sensor 
msg

Measure the hydraulic  

pressure with a rugged 

design which survives over 

pressure spikes.

Benefits 

•	 Allows direct measurement and control of hydraulics for modulating 
supply and saving energy consumption

•	 Measures pressure spikes used for safety and monitoring

HOW IT WORKS

Dimensional drawings & transfer curve
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NOTES:

CUSTOMER PART NUMBER 261-0420 AND CHANGE LEVEL C04 TO BE PLACED AS SHOWN.1.

FAULT ENABLE                                                ENABLED

96% Vpwr

KEY CHARACTERISTIC

SPECIFICATIONS:

SUPPLY VOLTAGE                                          4.75 TO 5.25 VDC (5 VDC NOM.)
SUPPLY CURRENT                                           10mA
OPERATING TEMPERATURE RANGE              -40 TO 125 C
OPERATING PRESSURE RANGE                      0 TO 50 MPa (GAGE)
LOAD RESISTOR                                              22K OHM PULL UP to 13V DC OR EQUIVALENT
PROOF PRESSURE                                           1000 BAR
BURST PRESSURE                                             1500 BAR
NOMINAL 0 BAR OUTPUT                              10% Vpwr
HIGH CLAMP RAIL                                         92%  2% Vpwr 
SENSOR WEIGHT                                            45g (APPROX.)
FAULT BAND                                                   >

TRANSFER FUNCTION:

Vout = Vs[P(kPa)*SLOPE+OFFSET]
SLOPE = 0.000016
OFFSET = 0.1
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Electrical
Supply Voltage (Vs)		  5 V ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 Vs
Response Time			   2 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz-4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure		  0-35 bar to 500 bar relative
Proof Pressure			   1.1 x FS min
Burst Pressure			   1.8 x FS min
Minimum Cycle Life		  >10M FS Cycles
Vibration (50-2000 Hz)		  up to 40g sine

Environmental
Operating Temp			   -40 to +140°C
Storage Temp			   -40 to +145°C

Performance - accuracy after life   (See page 110 for explanation)

 0 to +100°C			   ± 2.0% FS
-40 to +140°C			   ± 2.5% FS 

3

1 1

2

1 2

Mechanical
Stress

3

Silicon
Piezoresistive

Effect

4

ASIC
Processing

5

OutputPressure
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chassis & safety
	 Wheel Speed / ABS speed 

Wheel Speed / ABS speed 
9503

The 9503 Universal Leaded 

Speed Sensor (ULSS) was 

specifically designed with 

the tough requirements of 

the Heavy Vehicle and Off 

Road market in mind. It is 

ideal for ABS sensor  

applications, while offering 

customers flexibility in  

variations and features. The 

proven speed sensor has 

gone through vigorous test-

ing, both in the lab and in 

the field. Sensata 

Technologies has designed 

the 9503 ULSS device to be 

flexible. This allows custom-

ers to utilize the same basic 

package, but also to have 

their custom inputs. Areas 

for modifications include:

•	 Electrical characteristics 	

	 (Output, Resistance, 		

	 Inductance)

•	 Lead lengths

•	 Connector orientations

•	 Lead wire diameter

•	 Conduit options

Benefits 

•	 Flexible design
•	 Proven in tough applications and environments
•	 Ideal for ABS applications

HOW IT WORKS

Electrical
Resistance 		  1800 Ohms
Inductance 		  (Measured in series  
			   @ 1,000 Hz): 1.17H

Physical
Available in straight or 90° right angle
Connector choice of DIN, Deutsch, Packard
Variable lead length
Robust product (stainless steel housing)

Mechanical testing
Connector Retention Testing 		  50N minimum
Pull Testing 				    Connector to cable - 250N minimum Sensor to cable - 445N minimum
Connector to Connector Mating Force 	 100N maximum

Environmental testing
Operating Temperature 			   -40°C to +160°C continuous; excrusions to 180°C
Thermal Shock 				    -40°C to +150°C 200 cycles
Salt Spray 				    Per ASTM B117-94 200 hours
Humidity 				    95% @ 55°C 28 days
Other testing includes Cyclic Corrosion, Chemical Resistance, High Pressure Spray, Hot and Cold Temperature Soak, 
Vibration and Bump Testing

Dimensional drawings

Com
m

itted to sensor advancem
ent.

W
abash Technologies, Inc.

1375 Swan Street, P.O. Box 829, Huntington, IN 46750-0829  USA    Phone: 260-355-4100    Fax: 260-355-4265

W
abash Technologies, Ltd. 

5 Faraday Park, Dorcan, Swindon, W
iltshire, SN3 5JF, England  UK    Phone: +44 1793 600500    Fax: +44 1793 600600

W
abash 9503

Universal Leaded Speed Sensor

Technical Specifications
PHYSICAL
•   Available in straight or 90° right angle
•   Connector choice of DIN, Deutsch, Packard
•   Variable lead length
•   Robust product (stainless steel housing)

ELECTRICAL
 

 
Specifications

Resistance 
1800 Ohm

s  
Inductance 

(M
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 1,000 Hz): 1.17H

M
ECHANICAL TESTING

 
 

Specifications
Connector Retention Testing 

50N m
inim

um
Pull Testing 

Connector to cable - 250N m
inim

um
   

 
 

Sensor to cable - 445N m
inim

um
Connector to Connector M

ating Force 
100N m

axim
um

ENVIRONM
ENTAL TESTING

 
 

Specifications
Operating Tem

perature 
-40°C to +160°C continuous; excrusions to 180°C

Therm
al Shock 

 -40°C  to +150°C   200 cycles 
Salt Spray 

Per ASTM
 B117-94   200 hours

Hum
idity 

95%
 @

 55°C   28 days
Other testing includes Cyclic Corrosion, Chem

ical Resistance, High Pressure Spray, 
Hot and Cold Tem

perature Soak, Vibration and Bum
p Testing

Committed to sensor advancement.

Wabash Technologies, Inc.
1375 Swan Street, P.O. Box 829, Huntington, IN 46750-0829  USA    Phone: 260-355-4100    Fax: 260-355-4265

Wabash Technologies, Ltd. 
5 Faraday Park, Dorcan, Swindon, Wiltshire, SN3 5JF, England  UK    Phone: +44 1793 600500    Fax: +44 1793 600600

Wabash 9503
Universal Leaded Speed Sensor

Technical Specifications
PHYSICAL
•   Available in straight or 90° right angle
•   Connector choice of DIN, Deutsch, Packard
•   Variable lead length
•   Robust product (stainless steel housing)

ELECTRICAL
  Specifications
Resistance 1800 Ohms  
Inductance (Measured in series @ 1,000 Hz): 1.17H

MECHANICAL TESTING
  Specifications
Connector Retention Testing 50N minimum
Pull Testing Connector to cable - 250N minimum   
  Sensor to cable - 445N minimum
Connector to Connector Mating Force 100N maximum

ENVIRONMENTAL TESTING
  Specifications
Operating Temperature -40°C to +160°C continuous; excrusions to 180°C
Thermal Shock  -40°C  to +150°C   200 cycles 
Salt Spray Per ASTM B117-94   200 hours
Humidity 95% @ 55°C   28 days
Other testing includes Cyclic Corrosion, Chemical Resistance, High Pressure Spray, 
Hot and Cold Temperature Soak, Vibration and Bump Testing

Committed to sensor advancement.

Wabash Technologies, Inc.
1375 Swan Street, P.O. Box 829, Huntington, IN 46750-0829  USA    Phone: 260-355-4100    Fax: 260-355-4265

Wabash Technologies, Ltd. 
5 Faraday Park, Dorcan, Swindon, Wiltshire, SN3 5JF, England  UK    Phone: +44 1793 600500    Fax: +44 1793 600600

Wabash 9503
Universal Leaded Speed Sensor

Technical Specifications
PHYSICAL
•   Available in straight or 90° right angle
•   Connector choice of DIN, Deutsch, Packard
•   Variable lead length
•   Robust product (stainless steel housing)

ELECTRICAL
  Specifications
Resistance 1800 Ohms  
Inductance (Measured in series @ 1,000 Hz): 1.17H

MECHANICAL TESTING
  Specifications
Connector Retention Testing 50N minimum
Pull Testing Connector to cable - 250N minimum   
  Sensor to cable - 445N minimum
Connector to Connector Mating Force 100N maximum

ENVIRONMENTAL TESTING
  Specifications
Operating Temperature -40°C to +160°C continuous; excrusions to 180°C
Thermal Shock  -40°C  to +150°C   200 cycles 
Salt Spray Per ASTM B117-94   200 hours
Humidity 95% @ 55°C   28 days
Other testing includes Cyclic Corrosion, Chemical Resistance, High Pressure Spray, 
Hot and Cold Temperature Soak, Vibration and Bump Testing

Pole Piece MagnetCoil

CoilMagnet Pole Piece

Target

Target

Target

Rear Magnet Design

Sensor

Sensor pole piece satisfactory diameter 

Signal Volts

Time

Front Magnet Design
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Dual output rotary position 
Sensor
9631 

Bolt-on, dual output sensor 

that can be programmed to 

meet customer requirements 

within its 80 degrees travel 

range. The non-contacting 

9631 Dual Output Position 

Sensor (DOPS) was 

designed for the tough 

requirements of the Heavy 

Vehicle and Off Road mar-

ket. The sensor is RoHS 

compliant and operates with 

regulated 5V supplies. It  

features reverse voltage  

protection and is available in 

clockwise and counter-

clockwise rotation versions. 

The fully sealed PCB 

construction meets IP  

standards.

Benefits 

•	 Customizable
•	 Small angle, dual output
•	 RoHS compliant
•	 Meets IP67 standards
•	 Long life
•	 Can be used in any application requiring redundancy

chassis & safety
	non -Contacting pedal position

Dimensional drawings & transfer curve

Electrical
Supply Voltage (Vs)	 5.0V ± 10%
Supply Current	 10mA Max
Reverse Voltage Protection	 -14.0V Max. < 1 minute
Output	 Programmable for slope and clamps
Independent Linearity	 45° travel ± 1.5%Vs (All Conditions) 
	 60° travel ± 2.0% Vs (All Conditions)
Total Error	 45° travel ± 3.0%Vs (All Conditions) 
	 60° travel ± 4.0% Vs (All Conditions)
Functional Electrical Range	 15° - 65° (Customer Specified)
Operational Electrical Range	 80° - Extended Specifications Apply
Output Modes	 Analog, PWM and mix option available

Mechanical
Mechanical Rotation Range		  83° End-Stop to End-Stop
Spring Torque		  Minimum return 15 mNm
Fixing Torque		  3.5 Nm Maximum
Connector Type		  Power & Signal (Metri Pack) 15397577

Durability
Rotational Life	 >2M Cycles
Dither	 >10M Cycles  
	 (2° Rotation)

Environmental
Operating Temperature	 -40°C to +140°C
Storage Temperature	 -40°C to +150°C

HOW IT WORKS

Hall plate

Magnet field parallel to hall 
plate - field has no effect 
on hall plate. Output is at 
50% of supply voltage

As the component of mag-
netic field normal to the 
hall plate increases, the 
voltage increases.

As the field rotates about the 
hall plate in the opposite 
direction, the output 
decreases.
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cabin comfort

Legend:

pressure

temperature

Operator Control

Speed / position

Air-conditioning  
pressure switch 
Provide on/off control or can 
be used for safety switch-off

Temperature sensor 
for Air-conditioning 
applications 
Well suited for integration

Air-conditioning 
pressure and  
temperature sensor 
Enablers for precise 
measurement and  
efficient variable speed 
control 

Air-conditioning systems, being the single largest  
auxiliary load on the vehicle, increase fuel consumption.
 
Emission standards that are being implemented around the 
world provide the impetus for the HVAC industry to evaluate 
ever more efficient and cost-effective climate control  
concepts. Solutions for size reduction of the climate systems 
lie in developing advanced techniques for delivering heating 
and cooling to the occupants.

The sensor industry is driven by the need for fast response 
time and more sensitive sensors are required for monitoring 
the thermal comforts in the new designs of HVAC systems. 
Sensata offers a full range of pressure and temperature  
sensors and switches to optimize the control of the HVAC 
system.

AC PRESSURE SENSORS
Sensata is the world’s leading supplier of pressure sensors 
for R134A AC applications. The pressure signal is used to 
support fan and compressor control. For applications that 
require in-stream temperature sensing at the same position of 
the pressure sensor, Sensata has developed an integrated 
P+T Sensor that offers unique integration opportunities. 

Long-term reliability and accuracy are crucial in these  
applications and Sensata’s range of sensors has proven to 
offer just that, especially in demanding AC applications.

AC PRESSURE SWITCHES
Whether providing reliable on/off control or offering an  
accurate safety switch function, Sensata’s family of AC  
pressure switches meets the demanding needs of AC  
applications. 

Originally developed for stationary HVAC and industrial  
applications, the 20PS family of switch products is a reliable 
choice for heavy equipment applications as well.

AC TEMPERATURE SENSORS
Stand-alone temperature sensing may be required at various 
locations within the AC system. Sensata offers a variety of 
temperature sensors capable of providing accurate and  
flexible control functions. Whether sensing temperatures of 
surfaces, liquids or ambient air, Sensata has the answer.

Integrated Cabin Comfort
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R134A ac PRESSURE SENSOR 
APT

0.549 ± 0.004
[13.95 ± 0.10]

Ø

0.930
[23.62] MAXØ

2.03
[51.56] MAX

0.620 ± 0.010
[15.75 ± 0.25]

0.315 ± 0.004
[8.00 ± 0.10]

0.414 ± 0.007
[10.52 ± 0.18]

HEX

FLAT TO FLAT

1/4” SAE FEMALE FLARE
FITTING,WITH DEFLATOR,
7/16-20 UNF-2B THREAD 0.984

[25.00]
MAX

OUTPUT TERMINAL
(VOUT)

POWER TERMINAL
(VIN)

GROUND TERMINAL

INCHES [MM]

DIMENSIONAL DRAWINGS

PART NUMBER DECISION TABLE

Pressure Range 
 

2CP5 = Up to 500 psi 
2CP50 = Above 500 psi

2CP5      S      05      2      XXXX      A      N      N

Pressure Connection Material 
 

S = Plated steel 
B = Brass

Pressure Connection 
 

05 = 1/4" SAE female flare with deflator, 7/16"-20 UNF-2B

Electrical Connection 
 

2	 =	 Packard	Metri-Pack	(Mates	with	Packard	#	12065287)

Pressure Ranges (see standards below) 
 

From 0-15 psi (0015) to 0-750 psi (0750) 
From 0-1 bar (M001) to 0-50 bar (M050)

Pressure Reference 
 

A = Absolute 
S = Sealed gage 
G = Vented gage

Seal Material 
 

H = HNBR (Hydrogenated Nitrile) 
N = Neoprene

Connector Harness 
 

N = None required 
Y = Packard wire harness, 
  1 meter standard wire
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STANDARDS

Sample PN Production PN Description

2CP5B0520150ANN 2CP5-71-46 Brass, 0 to 150 psia

2CP5B0520200ANN 2CP5-71-49 Brass, 0 to 200 psia

2CP5B0520300SNN 2CP5-71-50 Brass, 0 to 300 psis

2CP5B0520400SNN 2CP5-71-51 Brass, 0 to 400 psis

2CP5B0520500SNN 2CP5-71-47 Brass, 0 to 500 psis

2CP5S0520500SNN 2CP5-71-48 Steel, 0 to 500 psis

Material Refrigerant 
Compatibility

Maximum Seal 
Temperature Range

HNBR 
(Hydrogenated Nitrile)

R134a, R404a, R407c, 
R410a, R507 -20°C to 135°C

Neoprene R12, R22, R134a, R404a, 
R407c, R410a, R502, R507 -40°C to 120°C

SEAL MATERIALS

1.888.438.2214
sensors@sensata.com

The 2CP series is ideal for 

demanding AC applications 

where long-term reliability 

and accuracy is a must. It 

supports fan and compres-

sor control by providing an 

accurate pressure signal. 

The patented ceramic  

sensing element and  

conditioning module provide 

high EMC performance.

Benefits 

•	 Durable, compact, low-cost design
•	 Accurate performance over wide temperatures
•	 Overvoltage and shot circuit protected
•	 Multiple thread parts provided
•	 Aluminium body weight less than 20 gram

Dimensional drawings

HOW IT WORKS

Electrical
Electrical Connection	 Nema 4X, IP65
Supply Voltage	 4.5 to 5.5 VDC
Output Voltage	 0.5 to 4.5 VDC typical
Supply Current	 2.5 mA (max  
	 sinked or source)
Output Load	 10K ohms typical
Output Response Time	 10mS
Overvoltage Protection	 16 VDC
Reverse Voltage	 -14 VDC
Short Circuit Protected	 Yes
EMC (512MHz to 1 GHz)	 50 V/m
EMC (1 MHz to 512MHz)	 100 V/m
ESD (CDF-AEC-Q100-002)      15 kV

cabin comfort
air conditioning

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1

2

5
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Output 
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To Pressure

5

BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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Detect low oil pressure
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Voltage
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Pressure

Physical
Pressure Ranges	 0 to 1 bar, through 0 to 		
	 50 bar
Proof Pressure	 -40°C to +150°C
Burst Pressure	 5X 1 to 5 bar, 3X 6 to  
	 20 bar, 2X 33 bar
Cycle Life	 10M FS cycles
Random Vibration	 11g (50 to 2000 Hz)
Drop (any Axis)	 1.5m

performance- accuracy after life   (See page 110 for explanation)

Accuracy	 ± 0.8% FS Static error band @ 25°C, 5.0VDC
Total Error Band	 ± 1.0% FS (-20°C to +80°C)

Environmental
Operating Temperature	 ± 1.5% (-40°C to 		
	 +125°C)
Storage Temperature	 -40°C to +135°C

0.549 ± 0.004
[13.95 ± 0.10]

Ø

0.930
[23.62] MAXØ

2.03
[51.56] MAX

0.620 ± 0.010
[15.75 ± 0.25]

0.315 ± 0.004
[8.00 ± 0.10]

0.414 ± 0.007
[10.52 ± 0.18]

HEX

FLAT TO FLAT

1/4” SAE FEMALE FLARE
FITTING,WITH DEFLATOR,
7/16-20 UNF-2B THREAD 0.984

[25.00]
MAX

OUTPUT TERMINAL
(VOUT)

POWER TERMINAL
(VIN)

GROUND TERMINAL

INCHES [MM]

DIMENSIONAL DRAWINGS

PART NUMBER DECISION TABLE
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2CP5 = Up to 500 psi 
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2CP5      S      05      2      XXXX      A      N      N

Pressure Connection Material 
 

S = Plated steel 
B = Brass

Pressure Connection 
 

05 = 1/4" SAE female flare with deflator, 7/16"-20 UNF-2B

Electrical Connection 
 

2	 =	 Packard	Metri-Pack	(Mates	with	Packard	#	12065287)

Pressure Ranges (see standards below) 
 

From 0-15 psi (0015) to 0-750 psi (0750) 
From 0-1 bar (M001) to 0-50 bar (M050)

Pressure Reference 
 

A = Absolute 
S = Sealed gage 
G = Vented gage

Seal Material 
 

H = HNBR (Hydrogenated Nitrile) 
N = Neoprene

Connector Harness 
 

N = None required 
Y = Packard wire harness, 
  1 meter standard wire
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Material Refrigerant 
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Temperature Range
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R134a, R404a, R407c, 
R410a, R507 -20°C to 135°C

Neoprene R12, R22, R134a, R404a, 
R407c, R410a, R502, R507 -40°C to 120°C

SEAL MATERIALS

1.888.438.2214
sensors@sensata.com

GROUND
SUPPLY

OUTPUT



© Copyright Sensata Technologies 2015    8382  

typical specifications

11
2C

P 
SE

RI
ES

Co
mb

ine
d P

re
ss

ur
e &

 Te
mp

er
atu

re
 Se

ns
or

DE
SC

RI
PT

IO
N

 
Th

e 
11

2C
P 

se
rie

s 
co

m
bi

ne
d 

pr
es

su
re

 a
nd

 te
m

pe
ra

tu
re

 
se

ns
or

s 
de

liv
er

s 
th

e 
be

ne
fit

 o
f b

ot
h 

pr
es

su
re

 a
nd

 in
-

st
re

am
 te

m
pe

ra
tu

re
 s

en
si

ng
 in

 a
 s

in
gl

e,
 ro

bu
st

 in
te

gr
at

ed
 

pa
ck

ag
e.

Se
ns

at
a 

Te
ch

no
lo

gi
es

 h
as

 b
ee

n 
a 

le
ad

in
g 

gl
ob

al
 s

up
pl

ie
r 

of
 p

re
ss

ur
e 

se
ns

or
s 

an
d 

sw
itc

he
s 

fo
r o

ve
r 5

0 
ye

ar
s.

FE
AT

UR
ES

 
•	
Pr
es
su
re
	a
nd
	te
m
pe
ra
tu
re
	m
ea
su
re
m
en
t	i
n	
on
e	
pa
ck
ag
e

•	
Fa
st
,	i
n-
st
re
am
	te
m
pe
ra
tu
re
	m
ea
su
re
m
en
t 

•	
Pr
ec
is
e	
su
pe
rh
ea
t	m
ea
su
re
m
en
t

Pr
es

su
re

 R
an

ge
s

0 
to

 1
50

 p
si

 th
ro

ug
h 

0 
to

 6
50

 p
si

Pr
es

su
re

 A
cc

ur
ac

y
±0
.8
%
	F.
S.
	(l
in
ea
rit
y,
	h
ys
te
re
si
s,

 
re

pe
at

ab
ili

ty
 a

nd
 c

al
ib

ra
tio

n)
To

ta
l E

rr
or

 B
an

d
±1
.7
%
	F.
S.
	(0
°C
	to
	+
85
°C
)

Pr
oo

f P
re

ss
ur

e
≥ 

2X
Bu

rs
t P

re
ss

ur
e

≥ 
3X

Te
m

pe
ra

tu
re

 A
cc

ur
ac

y
±1
%
	(d
el
ta
	R
/R
)

Re
si

st
an

ce
 @

 2
5°

C
10

K 
or

 1
00

 o
hm

s
Op

er
at

in
g 

Te
m

pe
ra

tu
re

-4
0°
C	
to
	1
35
°C

Su
pp

y 
Vo

lta
ge

 (V
CC

)
4.

5 
to

 5
.5

 V
DC

Ou
tp

ut
 V

ol
ta

ge
0.

5 
to

 4
.5

 V
DC

Su
pp

ly
 C

ur
re

nt
15

.0
 m

A
Ou

tp
ut

 C
ur

re
nt

8.
0 

m
A

Ou
tp

ut
 L

oa
d 

Ra
ng

e
10

K 
to

 5
0K

 o
hm

s
Ov

er
vo

lta
ge

 P
ro

te
ct

io
n

16
 V

DC
Re

ve
rs

e 
Vo

lta
ge

 P
ro

te
ct

io
n

-1
4 

VD
C

Ou
tp

ut
 R

es
po

ns
e 

Ti
m

e
10

m
S

Cy
cl

e 
Li

fe
≥ 

1M
 c

yc
le

s
Vi

br
at

io
n

5g
Dr

op
 (a

ny
 A

xi
s)

1m
El

ec
tri

ca
l C

on
ne

ct
io

n
4 

pi
n 

AM
P 

M
ic

ro
-Q

ua
dl

ok
 S

ys
te

m
™

 
co

nn
ec

to
r

W
ei

gh
t

1.
5 

oz
 m

ax
Ap

pr
ov

al
s
Ro
HS
,	R
EA
CH
	a
va
ila
bl
e

PE
RF

OR
M

AN
CE

 C
HA

RA
CT

ER
IS

TI
CS

AP
PL

IC
AT

IO
N

S 
•	
Ai
r	c
on
di
tio
ni
ng
	&
	re
fri
ge
ra
tio
n

•	
Al
te
rn
at
iv
e	
en
er
gy
	m
an
ag
em
en
t 

•	
En
gi
ne
	c
on
tro
ls
	&
	m
on
ito
rs

 
•	
Co
m
pr
es
so
rs
	&
	p
um
ps

*R
ef
er
	to
	c
ha
rt	
fo
r	s
ea
l	c
om
pa
tib
ili
ty

 
N
OT
E:
		N
ot
	c
om
pa
tib
le
	w
ith
	w
at
er

M
ic
ro
-Q
ua
dl
ok
	S
ys
te
m
	is
	a
	tr
ad
em
ar
k	
of
	T
yc
o	
El
ec
tro
ni
cs
	C
or
po
ra
tio
n

COMBINED PRESSURE & 
TEMPERATURE SENSOR
APT+T 
 

The 112CP series combined 

pressure and temperature  

sensors delivers the benefit 

of both pressure and  

in-stream temperature  

sensing in a single, robust 

integrated package. 

Benefits 

•	 Pressure and temperature measurement in one package
•	 Fast, in-stream temperature measurement
•	 Precise superheat measurement

HOW IT WORKS

Dimensional drawings

Electrical
Resistance @ 25 C	 10K or 100 ohms
Supply Voltage (Vcc)	 4.5 to 5.5 VDC
Output Voltage	 0.5 to 4.5 VDC
Supply Current	 15.0 mA
Output Current	 8.0 mA
Output Load Range	 10K to 50K ohms
Overvoltage Protection	 16 VDC
Reverse Voltage Protection	 -14 VDC
Output Response Time	 10mS
Electrical Connection	 4 pin AMP MQS 

cabin comfort
air conditioning

HOW IT WORKS

Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >

1

2
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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Pressure

physical
Pressure Ranges	 0 to 10 bar, through 0  
	 to 45 bar
Proof Pressure	 >2X
Burst Pressure	 >3 X
Cycle Life	 >1M cycles
Vibration	 5g
Drop (any Axis)	 1m
Weight	 1.5 oz max

environmental
Operating Temperature	 -40°C to +135°C

performance - accuracy after life   (See page 110 for explanation)

Pressure Accuracy	 ± 0.8% F.S. (Linearity, hysteresis, repeatability and calibration)
Total Error Band	 ± 1.7% F.S. (0°C to +85°C)
Temperature Accuracy	 ± 1%(delta R/R)

INCHES [MM]

PRESSURE OUTPUT
(VOUT)

GROUND
(GND)6°

REF.

M12 x 1.25 - 6g THREAD
O-RING

INCHES [MM]
2.56

[65.02] MAX

0.720
[18.29]

Ø

0.394
[10.0]

Ø

0.104 ± 0.004
[2.64] ± 0.10

0.366 ± 0.004
[9.3] ± 0.10

0.764 ± 0.004
[19.4] ± 0.10

TEMPERATURE OUTPUT
(ROUT)

POWER
(VIN)

DIMENSIONAL DRAWINGS
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Seal 
Material

Media 
Compatibility

Max Seal 
Temperature Range

Nitrile 
(BUNA-N, NBR)

Petroleum oils, lubricants, 
detergent solutions, helium -20°C	to	100°C

HNBR 
(Hydrogenated Nitrile)

Petroleum oils, lubricants, 
detergent solutions -20°C	to	+135°C

Ethylene 
Propylene

Steam, soaps, polar solvents, 
brake fuilds, acetone, Skydrol™ -40°C	to	+135°C

Fluorosilicone Chlorinated solvents, oils, 
fuels, air -40°C	to	+135°C

Neoprene Refrigerants 
(freons/ammonia) -40°C	to	+120°C

Fluorocarbon (Viton™) Fertilizers,	freons,	butanes,	oils,	
trichlorethylene -35°C	to	+135°C

SEAL COMPATIBILITY GUIDESTANDARD OFFERINGS

Pressure Connections 
 

M12 x 1.25 - 6g plated steel
1/4"	NPT	male	brass

Pressure References 
 

Absolute 
Sealed gage

Pressure Ranges 
 

9.0 to 150 psia 
26.8 to 500 psia

Elastomer Seals 
 

See Seal Compatibility Guide

Part Number Pressure Pressure Connection Thermistor Internal Seal Thread O-Ring

112CP3-4 9 to 149 psia M12 x 1.25 - 6g plated 
steel 10k	Ohm	@	25°C Neoprene Neoprene

112CP3-6 9 to 149 psia 1/4"	NPT	male	brass 10k	Ohm	@	25°C Nitrile —

112CP3-8 9 to 500 psia M12 x 1.25 - 6g plated 
steel 10k	Ohm	@	25°C Neoprene Neoprene

112CP3-9 9 to 500 psia 1/4"	NPT	male	brass 10k	Ohm	@	25°C Nitrile —

STANDARD PART NUMBERS

PRESSURE OUTPUT
(VOUT)

GROUND
(GND)6°

REF.

M12 x 1.25 - 6g THREAD
O-RING

INCHES [MM]
2.56

[65.02] MAX

0.720
[18.29]

Ø

0.394
[10.0]

Ø

0.104 ± 0.004
[2.64] ± 0.10

0.366 ± 0.004
[9.3] ± 0.10

0.764 ± 0.004
[19.4] ± 0.10

TEMPERATURE OUTPUT
(ROUT)

POWER
(VIN)

DIMENSIONAL DRAWINGS
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discontinue any product or service identified in this publication without notice. Sensata advises 
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orders, that the information being relied upon is current. Sensata assumes no responsibility for 
infringement of patents or rights of others based on Sensata applications assistance or product 
specifications since Sensata does not possess full access concerning the use or application of 
customers’ products. Sensata also assumes no responsibility for customers’ product designs.

www.sensata.com
1.888.438.2214

sensors@sensata.com

Seal 
Material

Media 
Compatibility

Max Seal 
Temperature Range

Nitrile 
(BUNA-N, NBR)

Petroleum oils, lubricants, 
detergent solutions, helium -20°C	to	100°C

HNBR 
(Hydrogenated Nitrile)

Petroleum oils, lubricants, 
detergent solutions -20°C	to	+135°C

Ethylene 
Propylene

Steam, soaps, polar solvents, 
brake fuilds, acetone, Skydrol™ -40°C	to	+135°C

Fluorosilicone Chlorinated solvents, oils, 
fuels, air -40°C	to	+135°C

Neoprene Refrigerants 
(freons/ammonia) -40°C	to	+120°C

Fluorocarbon (Viton™) Fertilizers,	freons,	butanes,	oils,	
trichlorethylene -35°C	to	+135°C

SEAL COMPATIBILITY GUIDESTANDARD OFFERINGS

Pressure Connections 
 

M12 x 1.25 - 6g plated steel
1/4"	NPT	male	brass

Pressure References 
 

Absolute 
Sealed gage

Pressure Ranges 
 

9.0 to 150 psia 
26.8 to 500 psia

Elastomer Seals 
 

See Seal Compatibility Guide

Part Number Pressure Pressure Connection Thermistor Internal Seal Thread O-Ring

112CP3-4 9 to 149 psia M12 x 1.25 - 6g plated 
steel 10k	Ohm	@	25°C Neoprene Neoprene

112CP3-6 9 to 149 psia 1/4"	NPT	male	brass 10k	Ohm	@	25°C Nitrile —

112CP3-8 9 to 500 psia M12 x 1.25 - 6g plated 
steel 10k	Ohm	@	25°C Neoprene Neoprene

112CP3-9 9 to 500 psia 1/4"	NPT	male	brass 10k	Ohm	@	25°C Nitrile —

STANDARD PART NUMBERS

SUPPLY
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PRESSURE SWITCH
20PS

The 20PS Family of Switch 

products (20PS, 39PS, 40PS 

and 41PS) was developed to 

meet the demanding needs 

of HVAC & industrial applica-

tions. The reliable and dura-

ble construction allows the 

product to perform under 

severe environmental condi-

tions and very high vibration 

levels.

Benefits 

•	 Automatic Reset
•	 Single-pole, single throw switch, normally open or normally closed
•	 Factory calibrated set points from vacuum to 50 bar Snap acting 

Klixon™ stainless steel, hermetically sealed sensor
•	 Environmentally sealed or vented switch
•	 High cycle life - proven reliability
•	 Custom engineered solutions

Dimensional drawings

HOW IT WORKS

Physical
Operating Pressure	 Vacuum to 50 bar
Set Point	 Proof Pressure
<6 bar	 17 bar
6-33 bar	 41 bar
>33 bar	 55 bar
Higher pressure available for certain applications 
Burst Pressure	 333 bar

Dielectric Strength
750 Vrms Open Contacts
1550 Vrms Terminals to Fitting

Ambient Temperature
-29°C to +80°C (20PS)
-40°C to +120°C (40/41PS)

Fluid Temperature
-53.9°C to +135°C

Life at Rated Current
100,000 cycles (All - UL Recognition)
250,000 cycles (All except 20PS)

Electrical Ratings
120 VAC - 5.8 FLA 34.8 LRA
240 VAC - 2.9 FLA 15.0 LRA
120/277 VAC -375 VA Pilot Duty
24 VAC - 125 VA Pilot Duty

Lead Wire Material /  
Electrical Connection
18 or 16 AWG 600V 105°C PVC
Quick Connects .250” x .032” Male Str. Tab  
Various AMP, Delphi & Deutsch Connectors

cabin comfort
AIR CONDITIONING
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Using Sensata’s Klixon® snap acting disk, pressure switches provide 

precise actuation and release pressure settings over a wide pressure range


Product	
   Key	
  Characteris@cs	
   Applica@ons	
  

PS80	
  
•  0-­‐750psig	
  
•  SPST	
  
•  Best	
  cost	
  

Typical	
  Pressure	
  Control	
  
ApplicaQons	
  	
  
•  HVAC/R	
  
•  Engines	
  (oil)	
  
•  Machine	
  Tools	
  
•  Hydraulics	
  

PS80-­‐2X	
  (New!)	
   •  2300psig	
  (R744/CO2)	
  

20PS	
  
•  13”-­‐750psig	
  
•  SPST	
  
•  High	
  durability	
  

25PS	
  

•  0-­‐750psig	
  
•  High	
  power	
  
(up	
  to	
  600V/3A)	
  
•  SPST	
  or	
  SPDT	
  

•  Direct	
  motor	
  control	
  
•  SPDT	
  opQon	
  for	
  secondary	
  
signal	
  path	
  (ex.	
  Alarm)	
  

29PS	
  
•  200-­‐750psig	
  
•  Manual	
  reset	
  
•  SPST	
  

•  Manual	
  reset	
  allows	
  system	
  
check	
  before	
  restarQng	
  
(safety)	
  

36PS	
  
•  0-­‐100psig	
  
•  SPST	
  
•  Best	
  durability	
  

•  Mission	
  criQcal	
  and	
  long	
  life	
  
applicaQons	
  	
  

Pressure Switches  

Highly reliable pressure switches provide direct control for 

electric motors and other demanding load applications
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Typical Physical Characteristics - 20PS,  39PS, 40PS, 41PS

0.820 (20.28) Max.

Quick Connect Construction Leaded Construction
.095 (24)

01.5 (38) Max.

9/16 (14.3) Hex

.250 (6.35) x .032 (0.8128)
Straight male spade

2.18 (55.5) Max.

Wire Leads

9/16 (14.3) Hex

Typical Standard Fittings (Other port fittings are available. Contact Sensata.)

1/4” Male
Pipe Thread

1/8” Male
Pipe Thread

1/4” Female Flare
with Deflator

Capillary Tube Fitting
(3 Cofigurations)

Tube Fitting
(4 Cofigurations)

Female O-Ring
 .093 Dia
 (2.4)

 .093 Dia
 (2.4)

 .250 Dia
 (6.4)

  .9 Min. 
    (22.9)

 .093 Dia
 (2.4)

.125 (3.2)

.250 (6.4)

  .9 Min. 
    (22.9)

.83 (21)

.27 (6.9)

1/4-18 NPTF-1A

.40 (10.2) Min.
Th’d. Lg.

9/16 (14.3) Hex

.27 (6.9)

1/8-27 NPTF-1A

9/16 (14.3) Hex

.26  (6.6) Min. Th’d. Lg.
.63 (.16)

9/16 (14.3) Hex

.098 ± .002 Dia.

.105 ± .003 Dia.
.172 ± .005 Dia.

(2.5 ± 0.05)
(2.7 ± 0.07)
(4.4 ± 0.13)

  .58 Dia.
(14.3)

1.27 ±.02
(32.3 ± 0.51)

7/16-20 UNF-2B

  .53
 (13.5)

.09 (2.3) Dia.

.26  (6.6) Min.
 Th’d. Lg.

  .36
 (9.1)

 .375
 (9.5)

 .250 Dia
 (6.4)

 .140 ±.010
 (3.5 ± 0.3)

 .250 Dia
 (6.4)

 .370 ±.010
 (9.4 ± 0.3)

 .205 ±.010
 (5.2 ± 0.3)

 .234-.238
       (6)

 .145 ±.010
 (3.7 ± 0.25)

 .197 Dia
   (5)

.275  ±.002
  (7 ±0.05)

  2.074  ±.030
  (52.68 ±0.76)

.4254/.4193 Dia.
(10.782/10.650)
M10 x 1.25
Female O-Ring
.080/.100 Dia.
(2.03/2.54)

   .77/.73
(19.6/18.5)

  .417/.402
(10.59/10.21)  .496(12.6)

Min
full thd.
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Typical Physical Characteristics - 20PS,  39PS, 40PS, 41PS

0.820 (20.28) Max.

Quick Connect Construction Leaded Construction
.095 (24)

01.5 (38) Max.

9/16 (14.3) Hex

.250 (6.35) x .032 (0.8128)
Straight male spade

2.18 (55.5) Max.

Wire Leads

9/16 (14.3) Hex

Typical Standard Fittings (Other port fittings are available. Contact Sensata.)

1/4” Male
Pipe Thread

1/8” Male
Pipe Thread

1/4” Female Flare
with Deflator

Capillary Tube Fitting
(3 Cofigurations)

Tube Fitting
(4 Cofigurations)

Female O-Ring
 .093 Dia
 (2.4)

 .093 Dia
 (2.4)

 .250 Dia
 (6.4)

  .9 Min. 
    (22.9)

 .093 Dia
 (2.4)

.125 (3.2)

.250 (6.4)

  .9 Min. 
    (22.9)

.83 (21)

.27 (6.9)

1/4-18 NPTF-1A

.40 (10.2) Min.
Th’d. Lg.

9/16 (14.3) Hex

.27 (6.9)

1/8-27 NPTF-1A

9/16 (14.3) Hex

.26  (6.6) Min. Th’d. Lg.
.63 (.16)

9/16 (14.3) Hex

.098 ± .002 Dia.

.105 ± .003 Dia.
.172 ± .005 Dia.

(2.5 ± 0.05)
(2.7 ± 0.07)
(4.4 ± 0.13)

  .58 Dia.
(14.3)

1.27 ±.02
(32.3 ± 0.51)

7/16-20 UNF-2B

  .53
 (13.5)

.09 (2.3) Dia.

.26  (6.6) Min.
 Th’d. Lg.

  .36
 (9.1)

 .375
 (9.5)

 .250 Dia
 (6.4)

 .140 ±.010
 (3.5 ± 0.3)

 .250 Dia
 (6.4)

 .370 ±.010
 (9.4 ± 0.3)

 .205 ±.010
 (5.2 ± 0.3)

 .234-.238
       (6)

 .145 ±.010
 (3.7 ± 0.25)

 .197 Dia
   (5)

.275  ±.002
  (7 ±0.05)

  2.074  ±.030
  (52.68 ±0.76)

.4254/.4193 Dia.
(10.782/10.650)
M10 x 1.25
Female O-Ring
.080/.100 Dia.
(2.03/2.54)

   .77/.73
(19.6/18.5)

  .417/.402
(10.59/10.21)  .496(12.6)

Min
full thd.

AUTOMOTIVE AIR CONDITIONING (A/C) 
PRESSURE SWITCHES
Low Cost, Low Weight, Industry Proven

FEATURES
•	Designed	for	underhood	environment
•	Low	weight
•	Custom	packaging	for	specific	

application	needs
•	Automotive	temperature	range	of	-30°C	

to	125°C	
•	Normally	open	and	normally	closed	

contact	logic
•	Dual	function	capability
•	Line	mount	or	compressor	pocket	mount	

capability
•	Industry	proven	since	1984

PROVEN TECHNOLOGY

For more than 30 
years, Sensata’s 
pressure switches 
have been trusted to 
provide low cost on/
off controls for many 
automotive systems. 
The snap action disc 
reacts to changing 
pressure by reversing 
its curvature and 
activating electrical 
switch contacts.

TYPICAL APPLICATIONS
•	Dual	Function	Pressure	Switch	(DFPS):	

combines	High	Pressure	Cut-Out	
(HPCO)	with	Fan	function	or	High	Side	
Low	Pressure	(HSLP)	function

•	HPCO:	disables	A/C	compressor	when	
system	pressure	becomes	excessively	high

•	Fan:	energizes	fan	to	supplement	
condensor	cooling

•	Compressor	cycling:	controls	A/C	
compressor	cycling	to	optimize	vehicle	
cooling

•	Loss	of	charge:	disables	A/C	compressor	
when	system	pressure	becomes	too	low

•	High	Side	Low	Pressure	(HSLP):	disables	
compressor	when	system	becomes	too	
low

DIMENSIONS
Typical examples, other styles available.

Dual Funtion Pressure Switch  
(HPCO / Fan or HPCO / HSLP)

Compressor Cycling Switch / Loss of 
Charge

45 mm
52 mm

1 OF 2 PAGESSensata and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.

AUTOMOTIVE AIR CONDITIONING (A/C) 
PRESSURE SWITCHES
Low Cost, Low Weight, Industry Proven

FEATURES
•	Designed	for	underhood	environment
•	Low	weight
•	Custom	packaging	for	specific	

application	needs
•	Automotive	temperature	range	of	-30°C	

to	125°C	
•	Normally	open	and	normally	closed	

contact	logic
•	Dual	function	capability
•	Line	mount	or	compressor	pocket	mount	

capability
•	Industry	proven	since	1984

PROVEN TECHNOLOGY

For more than 30 
years, Sensata’s 
pressure switches 
have been trusted to 
provide low cost on/
off controls for many 
automotive systems. 
The snap action disc 
reacts to changing 
pressure by reversing 
its curvature and 
activating electrical 
switch contacts.

TYPICAL APPLICATIONS
•	Dual	Function	Pressure	Switch	(DFPS):	

combines	High	Pressure	Cut-Out	
(HPCO)	with	Fan	function	or	High	Side	
Low	Pressure	(HSLP)	function

•	HPCO:	disables	A/C	compressor	when	
system	pressure	becomes	excessively	high

•	Fan:	energizes	fan	to	supplement	
condensor	cooling

•	Compressor	cycling:	controls	A/C	
compressor	cycling	to	optimize	vehicle	
cooling

•	Loss	of	charge:	disables	A/C	compressor	
when	system	pressure	becomes	too	low

•	High	Side	Low	Pressure	(HSLP):	disables	
compressor	when	system	becomes	too	
low

DIMENSIONS
Typical examples, other styles available.

Dual Funtion Pressure Switch  
(HPCO / Fan or HPCO / HSLP)

Compressor Cycling Switch / Loss of 
Charge

45 mm
52 mm

1 OF 2 PAGESSensata and Sensata Technologies and design are trademarks of Sensata Technologies, Inc.
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Dimensional drawings 

3000 Series
TEMPERATURE SENSOR PROBES

•	 Ideal	for	immersion,	surface	and	air	sensing

FEATURES

•	 Stainless	steel	probe	assemblies
•	 Thermistor,	RTD	or	IC	sensing	technologies

DESCRIPTION

The	Airpax™	3000	series	is	part	of	Sensata’s	growing	line	of	standard	temperature	sensors.		An	ideal	solution	for	monitoring	and	
regulating	temperature	in	equipment	and	processes,	the	3000	series	offers	the	choice	of	thermistor,	RTD	or	Integrated	Circuit	(IC)	
temperature	sensing	technology. 

Since	no	single	technology	is	optimal	for	every	application,	the	VeriSense™	3000	offers	several	thermal-sensing	options	from	which	to	
choose.		Thermistor,	RTD	or	Integrated	Circuit	sensing	elements	are	available.		Each	of	these	technologies	offers	unique	advantages.	
Airpax	experts	can	help	select	the	right	temperature	sensing	technology	for	a	specific	application.

The	3000	series	offers	the	advantage	of	today’s	best	temperature	sensing	technology	in	standard,	low-cost	probe	assemblies	that	
ensure	the	technology	performs	accurately	and	reliably	in	demanding	applications.		Whether	surface,	liquid,	or	ambient	air	sensing	is	
required,	the	Airpax™	3000	series	offers	an	optimal	probe	assembly.		Flexible	leads	suitable	for	welding	or	soldering	provide	reliable	
connections	and	greater	access	to	remote	locations.

temperature probes
Airpax 3000 SERIES  

Benefits 

•	 Ideal for immersion, surface and air sensing
•	 Thermistor, RTD or IC sensing technologies
•	 Stainless steel probe assembly
•	 RTD, IC and Thermistor Sensing
•	 -40°C to +150°C exposure temperature Range
•	 Housing configurations allow for fluid & surface temperature sensing

An ideal solution for monitor-

ing and regulating tempera-

ture in equipment and pro-

cesses, the 3000 series 

offers the choice of thermis-

tior, RTD or Integrated 

Circuit (IC) temperature 

sensing technology. Whether 

surface, liquid, or ambient air 

sensing is required, the 

Airpax™3000 series offers 

an optimal probe assembly. 

Flexible leads suitable for 

welding or soldering provide 

reliable connections and 

greater access to remote 

locations.

HOW IT WORKS

cabin comfort
air conditioning

Typical specifications

1 2

Thermal
Detection

3
Change in
Electrical 

Resistance or
Voltage

4
Resistance or 
Voltage Output 

Received
by controller/

computer

Temperature
Change

Sensor Selection

Code type input output output change
w/temperature

tolerance temperature 
range

10 RTD 1 mA 100Ω at 0°C 0.385Ω per °C ± 0.06Ω at 0°C -40°C to 125°C

11 RTD 1 mA 100Ω at 0°C 0.385Ω per °C ± 0.12Ω at 0°C -40°C to 125°C

15 RTD 1 mA 1,000Ω at 0°C 3.85Ω per °C ± 1.2Ω at 0°C -40°C to 125°C

20 IC 4 to 30 VDC 0.000 Volts at 0°C 10mV per °C ± 1°C at 25°C    0°C to 100°C

21 IC 2.7 to 10 VDC 0.600 Volts at 0°C 10mV per °C ± 3°C at 25°C -25°C to 85°C

30 Thermistor 10 mA 1,000Ω at 25°C NON-LINEAR (PTC) ± 1.3°C at 25°C -40°C to 125°C

31 Thermistor 0.4 mA 10,000Ω at 25°C NON-LINEAR (NTC) 0.2°C, 0°C to 70°C -40°C to 125°C

1
2 3

4

1

1

2A

2B

3

4

5

5
Asic Signal

Conditioning

Absolute
Pressure

Medium
Temperature

Resistance
Change

Linearized
Output

Ratiometric
Output

Mechanical
Deflection

Silicon 
Electrical

Effect

1 2

Mechanical
Deflection

3

Change in 
Capacitance

4

Signal
Conditioning
Electronics

5

Voltage
Output

Pressure

Typical Positive Temperature Coefficient (PTC) 

and Negative Temperature Coefficient (NTC) 

Resistance Temperature Relationship

Panel Sensor is Mounted to

Room Temperature 
Atmosphere

Tambient

Hot Air Stream
in Vent

Tsense
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Operating sensing technologies
	

operator sensing controls

Legend:

pressure

temperature

Operator Control

Analog Rocker 
Fingertip rockers for  
use in dashboards  
or armrests

Joystick 
Controlled material handling 
and agriculture operation

Foot Pedal 
Accurately translating  
foot motion

Multifunction grip 
Accurate control of main 
and auxiliary hydraulic 
equipment

Construction and agriculture equipment are some of  
the most demanding applications for operator controls. 
Sensata offers a range of products that makes this equip-
ment more reliable, more efficient and more  
capable. 

Sensata’s range of Operator Sensing Controls offers a  
variety of electromechanical devices that allow a precise 
translation of the operator’s intentions to the moving parts  
of the equipment.

The mechanical portion of the system provides precise and 
intuitive feel to the operator, the electronics connect the feel 
to the machine. 

Today’s agriculture, construction and material handling  
equipment must have the ability to operate under diverse  
and often adverse conditions. Customers depend on  
reliability at all times, especially when it matters most.

Having been designed and thoroughly tested in the  
harshest of environments, the electromechanical solutions 
offered by Sensata’s portfolio of rockers, switches, grips and 
joysticks offer reliable, premium haptics under all conditions. 
Ergonomic shape and operation make them ideal for  
mounting on hydraulic levers, electronic joysticks and more.

Speed / position
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typical specifications

Operating sensing technologies
	 Multifunction Grip

Multifunction Grips
MFG

The Multifunction grips 

(MFGs) from Sensata  

provide the reliability required 

in demanding environmental 

conditions. The high 

mechanical strength of the 

shaft and the unique look-

and-feel make them ideal  

for rigorous use in rugged, 

harsh environments.

MFGs can be used  

individually or in combination 

with Sensata's joysticks.

EXAMPLE CONFIGURATIONS

Benefits 

•	 Ergonomic shape and controls position
•	 Variable functions and mountings
•	 Grips mountable for left and right handed usage
•	 Premium haptic feedback
•	 Available with various switch and analog rocker options to meet  

application needs 

Dimensional drawings

Signal	 Value
V bat	 8V...30V
GND	
Output center pos.	 0V/Ubat
Output X-Axis	 0,5V...4,5V
Output Y-Axis	 0,5V...4,5V
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typical specifications

Operating sensing technologies
	 Joystick

Joysticks
AJ

The Joystick family from 

Sensata are an excellent  

solution for demanding  

environmental conditions 

such as construction  

material handling and  

agricultural applications.

EXAMPLE CONFIGURATIONS

Benefits 

•	 Contactless Hall sensor
•	 Life > 10 million cycles
•	 Potted electronics
•	 Integrated temperature compensation
•	 Standard or customized multifunction grips
•	 Various output options
•	 Customizable travel angle
•	 High overload force
•	 Various detent options available

Electrical data		  Variant
Supply Ratings				    12V or 24V dc
System Voltage				    7V … 36V 				  
Maximum current				    180 mA at 24V dc
Voltage Output
(maximum output current 5 mA)	 VO2		  0 … 5V dc
		  VO8		  0.5 … 4.5V dc
		  VO9		  25% Vsupply … 75% Vsupply
PWM Output		  PW2		  500 Hz ± 80 Hz
CAN Bus Output		  CAO		  CAN open
		  J19		  SAE J1939
Output Center position		  C2		  Inactive 0V / active 5V **
(signal)		  C3		  Inactive 0V / active Vsupply **
Other electrical Characteristics	 EMI		  100 V/m

Mechanical data
Life		  > 10M cycles (equivalent > 20M movements)
Operating temperature		  - 40°C to 85°C
Storage temperature		  - 55°C to 90°C
Operating torque 		  0.56 Nm, 1.2 Nm, 1.7 Nm,  
(measured 140 mm from pivot point)	 2.2 Nm
Horizontal load maximum		  150 Nm
Vertical load maximum		  1000 N
max. Torque (Z-axis)		  20 Nm
Protection Level		  IP 67 
Gate options		  square, cross, single axis *
Lever deflection X/Y		  ± 20°, up to ± 25° possible *
Dead band		  < ± 2°
* others available on request
** active, if the lever is in the center position inactive, if the lever is outside of the center position 

Dimensional drawings
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typical specifications

Operating sensing technologies
	 Analog Rocker

Analog RockerS
AR

Sensata's Analog Rockers 

have been developed to pro-

vide the reliability required in 

demanding environments - 

such as dashboards or arm-

rest controls - for heavy duty 

industrial and off-road appli-

cations.

The unique design makes 

the rocker module an ideal  

proportional function solution 

for off-road machinery for  

cost-effective custom 

designs.

EXAMPLE CONFIGURATIONS

Benefits 

•	 Contactless sensing – Hall effect
•	 Rocker life > 2 million cycles
•	 Optional: 	 detent, life > 200K cycles
		  latching, life > 100K cycles
•	 Single sensor – optional second sensor for redundancy
•	 Integrated temperature compensation
•	 Short circuit protection
•	 Ideal solution for fingertip rocker designs 
•	 Potted electronics
•	 Deflection angle
•	 Detent / Latching detent
•	 Lever design allows for usage of longer levers
•	 Connector / Harness 

Dimensional drawings 

Electrical data	
Supply Ratings		  Voltage range DC 	 5.0V ± 5%
		
		  current 			   max. 30mA
Voltage Output		  T ambient		  25°C, Vcc = 5V
					     Output proportional to Vcc
Pull-down resistor		  Recommendation		 4.7kΩ
Output current					     1 mA max.
Other electrical Characteristics	 EMI			   > 100 V/m 

Mechanical data
Life:	 - rocker					     > 2M cycles (equivalent > 4M movements) 
	 - detent 					     > 200k cycles
	 - latching					     > 100k cycles 
Operating temperature					   
- Storage					     - 40°C to 85°C
- Working					     - 40°C to 85°C
Operating force 					     4-6 N
Vertical load maximum					     30 N
Protection Level					     IP 67
Rocker deflection angle					     ± 43° max. 
* for redundant version

Deflection Angle 		 40/40 = ± 40°
Detent* 		  D26/26 = standard ± 26 detent
Latching* 		  L32/32 = standard ± 32 latching
Electrical supply 		 1 = 5 V ± 5%
Sensors 		  2 = 2 sensors (for redundancy)
Output Voltage Code ** 	 00 = output 1 / 0.5 V … 4.5V; 1mA
		  Output 2 / 4.5V … 0.5V; 1mA
*detent and latching position must been teached-in in application
**ratiometric to 5V supply

Pin Assignment  

Power Supply* 

HAL1 

HAL2* 

9 – 30V* / 5V 
GND 

Out1 

Out2* 

PIN! Signal! Function!
9 – 30V!

Function!
5V!

1! Ub *! Supply Voltage! Not connected!

2! GND! Reference 
Ground!

Reference 
Ground!

3! Vcc *! Not connected! Supply Voltage!

4! Out1! Output Signal! Output Signal!

5! Out2*! Optional 
redundant Output 
Signal!

Optional 
redundant 
Output Signal!

* Optional 

PIN 	 Signal 	 Function 5V
1 	 Ub* 		  Not connected
2 	 GND 	 Reference Ground
3 	 Vcc* 		 Supply Voltage
4 	 Out1 	 Output Signal
5 	 Out2* 	 Optional redundant  
			   Output Signal
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typical specifications

Operating sensing technologies
	 Foot Pedal

Foot Pedals
fp

The foot pedals from 

Sensata have been  

developed to provide  

the reliability required in 

demanding environmental 

conditions such as heavy 

duty industrial applications.

The FPs have been 

designed to accommodate 

standard and custom 

designed pedal lever.
EXAMPLE CONFIGURATIONS

Benefits 

•	 Contactless sensing
•	 Life greater than 3 million cycles
•	 2 sensors for redundancy
•	 Optional rubber lever cover
•	 Integrated temperature compensation
•	 Protection Class IP67
•	 Available in a voltage (VO) version or a CAN (CA) solution

Electrical data fp ca (can)	
Supply Ratings			   Voltage range DC
			   Current
			   System Voltage
Dead band at end of travel	
Other electrical Characteristics		  EMI
Connection (Interface)

Mechanical data
Life			   > 3 M cycles
Operating temperature			   - 40°C to 85°C
Operating force			   60 N ± 20N
Load maximum			   2000 N
Protection Level			   IP 67
Deflection angle			   ± 14° tolerance ± 1° 
Weight			   3 kg
Housing			   Steelplate / Aluminium
Pull-down resistor (Recommendation)	 10kΩ

Function 			   CA = CAN
Deflection angle 			   (+14°± 1°) End position 1
Deflection angle 			   (-14°± 1°) End position 2
Operation Force 			   60 N ± 20 N
Output signal
DFP CA 			   J19 = SAE J1939

9V … 36V
max. 85 mA
12 /24V
max. 5 %
≥ 100V/m
Harness with 4 pin connector

Dimensional drawings 
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Auxiliary systems
	

Legend:

pressure

temperature

Operator Control

Speed / position

Auxiliary systems applications

Today’s construction and agriculture equipment comes 
with a wide variety of auxiliary systems to carry out the 
task at hand. 

These vary from scrapers, backhoes, booms to buckets,  
to mention just a few. Heavy on-road vehicles may  
sometimes carry similar equipment. These tools are typically 
operated from the cabin, but may sometimes also feature 
local controls. Moving the tools is made possible with the use 
of on-board hydraulic or air systems. To operate these  
systems safely and efficiently a range of sensors is available 
to measure pressure and the actual position of levers, pedals 
or other moving equipment. Sensata offers a range of  
products suited specifically for these applications. 

PRESSURE SENSORS
Pressure sensors are used to measure the pressure across 
hydraulic or air based systems. Using a proven capacitive 
ceramic sensing technology, Sensata’s sensors offer accurate 
and durable measurements, even in challenging operating 
environments. 

POSITION SENSORS
Accurate control of auxiliary equipment depends on accurate 
information about the position of moving parts as well as its 
actuators (pedals, steering wheels or joysticks). Whether  
contacting or non-contacting, rotary or stationary, Sensata 
offers a range of reliable position sensors. These sensors 
were specifically developed for the HVOR markets and offer 
durability and accuracy, when it matters most.

Air Pressure Sensor 
Measure pressure 
across the air system

Hydraulic  
Pressure Sensor 
Measure pressure across 
the hydraulic system

Contacting Rotary 
Position Sensor 
Measure and track  
position of moving parts

Contacting Pedal 
Position Sensor 
Measure pedal travel  
and position

Non-Contacting  
Rotary Position 
Sensor 
Measure and track  
position of moving parts
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Typical specifications

Auxiliary systems
	 Air Pressure

Air Pressure Sensor
APT

Sense the air pressure in an 

auxiliary air system.

Benefits 

•	 Sensor designs available for in different pressure ranges
•	 Sensor designs available for use in humid air

HOW IT WORKS

Electrical
Supply Voltage (Vs)	 5 Vdc ± 10%
Supply Current		  8 mA max
Output Voltage @ 5 Vdc	 0.5 - 4.5 Vs
Output Current		  2.5 mA max
Response Time		  10 ms max
Overvoltage Protection	 16 Vdc
Reverse Voltage Protect	 14 VdC
EMC (10 MHz-1GHz)	 >50 V/m

Physical
Operating Pressure			   up to 16 bar
Proof Pressure				    >2 FS
Burst Pressure				    >3x FS
Minimum Pressure Cycle Life		  >2M FS cycles
Sine Vibration (50-2000 Hz)		  >12 g

Environmental
Operating Temp				    -40 to +135ºC
Storage Temp				    -40 to +145ºC

Performance - accuracy after life   (See page 110 for explanation)

0 to +100ºC				    ± 2.5% Span
-40 to +135ºC				    ± 3.0% Span

Dimensional drawings & transfer curve

SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER

SENSATA DATUM KODIERUNG / FERTIGUNG (OPTIONAL)
SENSATA DATE CODE / LOCATION

   15 T8
51CP12-02

   15 T8
51CP12-02

10 ±0.2

46

A A

1.MASSE 
  GROUND

2.AUSGANG
  OUTPUT

3.VERSORGUNG
 SUPPLY23 ±0.3
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X 

24

26 -0.3
0
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0 

x1
- 

6g

2.
8
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°

±1
°

8.
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-0
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2 0
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R1 ±0.1

DETAIL SCHNITT A-A
DETAIL SECTION A-A

4

-0.25 / Ra 16
Rmax 16

- WICHTIGE KENNZEICHEN
- IMPORTANT CHARACTERISTICS4321

S

REL.

-

2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.

EINBAUHINWEIS1.
INSTALLATION NOTE.     2.

STECKERBELEGUNG
PIN CONFIGURATION
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SENSATA TEILNUMMER  (OPTIONAL)
SENSATA PART NUMBER

SENSATA DATUM KODIERUNG / FERTIGUNG (OPTIONAL)
SENSATA DATE CODE / LOCATION

   15 T8
51CP12-02

   15 T8
51CP12-02

10 ±0.2
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-0.25 / Ra 16
Rmax 16

- WICHTIGE KENNZEICHEN
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S

REL.
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2. TECHNISCHE DATEN.
2. TECHNICAL DATA.

2.1 GRENZDATEN DRUCKSENSOR.
2.1. MAXIMUM RATINGS PRESSURE SENSOR.

DER AUSGANG IS KURZSCHLUßFESTIG 0V. BSW. 5V.
OUTPUT SHORT CIRCUIT PROOF AGAINST 0V. AND 5V.
DER SENSOR IST VERPOLSICHER FüR 5 MINUTEN BEI RAUMTEMPERATUR, SOFERN DER MAXIMALSTROM AUS 7 mA 
BEGRENZT IST.
THE SENSOR IS SECURED AGAINST REVERSED POLARITY FOR 5 MINUTES AT ROOM TEMPERATURE,PROVIDED 
THAT PEAK CURRENT IS LIMITED TO 7 mA

2.2. KENNDATEN DRUCKSENSOR.
2.2. CHARACTERISTIC DATA PRESSURE SENSOR.

KODIERUNGSBEISPIEL:
CODING EXAMPLE:

DER SENSOR IST FüR DEN ANBAU AN EINE EBENE FLÄCHE AM KRAFTSTOFFLEITUNG AUSGELEGT.
THE SENSOR IS DESIGNED FOR MOUNTING ON A PLANE SURFACE OF FUEL PIPE.
DAS GEWINDE WIRD NACH ATMOSPHÄRE ABGEDICHTET DURCH EINEN KUPFER-RING.
THE PRESSURE FITTING IS SEALED TOWARDS AMBIENT PRESSURE BY MEANS OF A COPPER-RING.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN KONDEZAT IN DER DRUCKZELLE ANLAGERT.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO CODENSATE CAN ACCUMULATE IN THE PRESSURE CELL.
DURCH EINEN GEEIGNETEN EINBAU IM FAHRZEUG IST SICHER ZU STELLEN, DAß SICH KEIN LUFTBLASEN IN DER DRUCKZELLE ANLAGEREN.
BY MEANS OF RIGHT INSTALLATION IN THE VEHICLE, IT MUST BE ENSURED THAT NO AIR CAN BE TRAPPED IN THE PRESSURE CELL. 
DAS GEWINDELOCH IST NACH DIN 3852 TEIL 3, FORM W AUSZUFüHREN.
THE THREADED PRESSURE FITTING SHOULD MEET REQUIREMENTS ACCORDING DIN 3852 PT. 3, FORM W.
STECKERKONZEPTION NACH 1J0 900962.
CONNECTOR DESIGN ACCORDING 1J0 900962.
DER KUNDE STELLT DIE DAUERFESTIGKEIT IN EIGENER VERANTWORTUNG SICHER.
CUSTOMER IS RESPONSIBLE FOR ENDURANCE.
FüR MäNGEL AM STECKSYSTEM KEINE SENSATA TECHNOLOGIES GEWäHRLEISTUNG.
NO SENSATA TECHNOLOGIES WARRENTY FOR DEFECTS ON CONNECTING SYSTEM.

EINBAULAGE IN FAHRZEUG
AS- INSTALLED POSITION IN VEHICLE.

ERWEITERE EINBAULAGE ERFORDERT EINZELPRüFUNG.
EXTENDED INSTALLATION POSITION REQUIRES INDIVIDUAL TETS.
STECKKONTACKTE NACH N905.854.04 (24-10-1994). STECKKONTAKT MATERIAL: CuZn 33H14. KONTAKTFLÄCHEN VERGOLDET.
TERMINAL PINS ACCORDING TO N905.854.04 (24-10-1994). TERMINAL MATERIAL: Cu zn 33 H14. CONTACT SURFACE GOLD PLATED.
STECKSYSTEM IN VERANTWORTUNG VON KUNDEN.
CONNECTING SYSTEM IS THE RESPONSIBILITY OF CUSTOMER.
ALLGEMEIN ZU BEACHTEN: DER SENSOR IST DURCH AUFGESTECKTEN GEGENSTECKER VOR EINDRINGEN VON WASSER ZU SCHüTZEN.
GENERALLY TO BE OBSERVED: SENSOR IS TO BE PROTECTED AGAINST PENETRATION OF WATER THROUGH PLUGGED MATING CONNECTOR.
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Oil Pressure Sensors 
// OPS

Accurate sensing of engine oil 
pressure can enhance pump and 
valvetrain control and improve 
fuel economy >
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BENEFITS

Robust ceramic sense element
Many port, material and connector options
High accuracy over temperature and pressure
Exceptional EMC performance
>30M in the field since 2002
Analog or SENT, P+T combo optional

FEATURES

Better control of variable flow pumps
Expand use of VVT, VVL, or Cyl de–act
Detect low oil pressure
Feedback for OBD system
Instrumentation
High reliability, low risk
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typical specifications

Auxiliary systems
	 Hydraulic pressure 

Hydraulic pressure sensor 
msg

Measure the hydraulic pres-

sure with a rugged design 

which survives over pressure 

spikes.

Benefits 

•	 Allows direct measurement and control of hydraulics for 
modulating supply and saving energy consumption

•	 Measures pressure spikes used for safety and monitoring

HOW IT WORKS

Electrical
Supply Voltage (Vs)		  5 V ± 10%
Supply Current			   15 mA max
Output Voltage @ 5 Vs		  0.5 - 4.5 
Vdc
Response Time			   10 ms max
Overvoltage Protection		  16 Vdc
Reverse Voltage Protect		  14 Vdc
EMC (1 MHz - 4GHz)		  >100 V/m
ESD (ISO 10605)			   >8 kV

Physical
Operating Pressure			   up to 500 bar relative
Proof Pressure				    1.1 x FS min
Burst Pressure				    1.8 x FS min
Minimum Cycle Life			   >10M FS Cycles
Vibration (50-2000 Hz)			   up to 40g sine

Environmental
Operating Temp				    -40 to +140°C
Storage Temp				    -40 to +145°C

Dimensional drawings & transfer curve

Performance - accuracy after life   (See page 110 for explanation)

0 to +100°C			   ± 2.0% FS
-40 to +140°C			   ± 2.5% FS
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CUSTOMER PART NUMBER 261-0420 AND CHANGE LEVEL C04 TO BE PLACED AS SHOWN.1.

FAULT ENABLE                                                ENABLED

96% Vpwr

KEY CHARACTERISTIC

SPECIFICATIONS:

SUPPLY VOLTAGE                                          4.75 TO 5.25 VDC (5 VDC NOM.)
SUPPLY CURRENT                                           10mA
OPERATING TEMPERATURE RANGE              -40 TO 125 C
OPERATING PRESSURE RANGE                      0 TO 50 MPa (GAGE)
LOAD RESISTOR                                              22K OHM PULL UP to 13V DC OR EQUIVALENT
PROOF PRESSURE                                           1000 BAR
BURST PRESSURE                                             1500 BAR
NOMINAL 0 BAR OUTPUT                              10% Vpwr
HIGH CLAMP RAIL                                         92%  2% Vpwr 
SENSOR WEIGHT                                            45g (APPROX.)
FAULT BAND                                                   >

TRANSFER FUNCTION:

Vout = Vs[P(kPa)*SLOPE+OFFSET]
SLOPE = 0.000016
OFFSET = 0.1
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typical specifications

Auxiliary systems
	 pedal position

Contacting rotary Position 
Sensor
1029 

The 1029 Sensor is 

designed for use in drive- 

by-wire throttle applications. 

The primary configuration 

conforms to SAE J1834 

standards, yet modifications 

can be made to meet cus-

tomer specific demands. 

The tough, reliable 1029 

PPS features patented silver-

in-glass encoder sensing 

technology to provide 

exceptional accuracy and 

extended life. The tested, 

field proven product  

withstands the harshest 

operating environments.

Benefits 

•	 Ideal for pedal position sensing
•	 Conforms with SAE J1834 standards
•	 Offers low cost options with minimal tooling investment
•	 Proven and tested in tough environments
•	 Can be used in many other rotary position sensing applications, such as 

hand controls and throttle bodies
•	 Up to 3 outputs possible, including switches
•	 EMC robust

Dimensional drawings & transfer curve

Electrical -potentiometers	
Potentiometer 1
Total Resistance 	 2.5k ohms at 20°C ± 10°C
Resistance Tolerance 	 ± 15%
Index Point (Idle position) 	 *13% at 40° ± 2°
Output Gradient 	 1.048% /° ± 0.05% /°
Potentiometer 2
Total Resistance 	 2.5k ohms at 20°C ± 10°C
Resistance Tolerance 	 ± 15%
Index Point (Idle position) 	 *13% at 40° ± 2°
Output Gradient 	 1.205% /° ± 0.05% /°
Both Potentiometers
Linearity (independent) 	 ± 2% over 5% to 85% of output
Power Rating 	 0.15 watts at 85°Derated to  
	 Zero at 105°C
Temperature Coefficient 	 ± 600 ppm/°C
Insulation Resistance 	 1000 M ohms/min., 500 V DC
Maximum Voltage 	 13.5 V DC

Environmental	
Tests Include
Rotational Life 	 5M Full Cycles
	 10M Dither Cycles  
	 (2° rotation)
Temperature Range
Storage 	 -40°C to + 105°C
Operating 	 -40°C to + 85°C
Sealing 	 Pressure Jet Wash
Relevant sealing specifications are only valid where  
appropriately sealed electrical connectors are fitted

Mechanical
Rotation 	 83° ± 2°
Spring Torque (min return) 	 20 mNm
Stop Strength 	 5 Nm Minimum
Lead Wires 
- Length 	 762 mm
- Size 		  0.5 mm CSA, 
1.75/1.85  
		  mm OD
- Type		  To ISO 6722 for Low  
		  Tension, Thin Wall  
		  Cable
Pull Strength 	 5 kg Max for 1 H on all  
		  Cables in Direction of  
		  Cable Exit

Electrical switches
Mean Switch Position 	 43° ± 2°
Angle Between Switches 	 0.5° to 3.5°
Switch State at Idle 	 Switch 1 Closed
	 Switch 2 Open
Max Continuous Current 	 20 mA
NOTE: All angles are quoted in direction of rotation from center line.

HOW IT WORKS
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Typical specificationsContacting Rotary Position 
Sensor
1036

The 1036 Rotary Position 

Sensor (RPS) is a versatile 

device that is fully sealed to 

ingress protection IP67. This 

provides exceptional 

mechanical durability and 

long electrical life, making it 

ideal for for applications 

such as steering angle and 

gear lever position.

The 1036 RPS functions  

perfectly in the harshest  

environmental conditions,  

including temperature 

extremes, continuous  

vibration, chemical exposure 

and water immersion.

Benefits 

•	 Offers low cost options with minimal tooling investment
•	 Proven and tested in tough environments
•	 Sealed package
•	 Can be used for through-hole shaft applications
•	 EMC robust

Dimensional drawings & transfer curve

Electrical
Track Resistance (RT) 		  5KΩ @ 20˚C ± 10˚C
esistance Tolerance		  ± 30%
Protection Resistance (RP)		 20% of measured RT ± 30%
Index Point			   50% ± 2% @ 180˚
Output Gradient (Ref. Only)	 0.289%˚
Electrical Angle			   346˚ ± 1˚
Linearity (Absolute)		  ± 2%
Max. Voltage			   30.0 V DC
Temperature Coeficient		  ± 600 ppm

ENVIRONMENTAL
Rotational Life					     5M full rotation 10M dither cycles (2˚ rotation)
Temperature Range				    -40˚C to +130˚C
Vibration						     10 - 57 Hz 1mm displacement 57 - 100 @ 10 g
						      100 - 500 @ 27 g
Shock (Operational)				    3 Axis 100 x 40g 6ms (BS EN 60068-2-29)
Shock (Handling)					    1m drop (concrete)
Sealing						      IP67
Pressure Wash (Amb Temp & 90˚C)			  1000 PSI (0.3 - 0.5m, 2.5 min.)
Humidity						     96% RH @ 40˚ C (504 hrs)
Salt Spray					     5% solution @ 40˚C (336 hrs)
Chemical Resistance				    Diesel, Hydraulic oil, Gearbox oil, Engine coolant, Brake fluid DOT 4, 
						      Ethylene Glycol 50% Aqueous, Urea nitrogen, Liquid lime 10% 	
						      Aqueous, 7.5% N.P.K fertilizer, Battery acid

MECHANICAL
Rotation				   360˚
Max. Speed of Rotation 		  120 rpm
Fixing Torque			   2 - 3 Nm

Auxiliary systems
	 Contacting rotary position

HOW IT WORKS

MASS : Approx. 47 g
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Typical specifications

Benefits 

•	 Fully sealed robust package
•	 Clockwise and counter-clockwise rotation available
•	 Programmable to customer requirements
•	 Multiple Hall effect options
•	 Long life

The 852 Non-Contacting 

Rotary Position Sensor 

(NCRPS) is a versatile device 

that can be programmed to 

customer requirements  

within its 110 degrees travel 

range. It is available with 

clockwise or counter- 

clockwise rotation and 

reversible voltage protection. 

The sealed PCB construc-

tion meets IP67 standards,  

making it ideal for a variety 

of position sensing applica-

tions.

The 852 NCRPS shares the 

rugged durability of all 

Sensata Technologies 

Position sensors and is able 

to withstand temperature 

extremes and harsh environ-

ments while providing fast, 

dependable system 

response.

Non-Contacting Rotary 
Position Sensor
852

Dimensional drawings & transfer curve

Electrical
Supply Voltage (Vs)	 5.0V ± 10%
Supply Current	 10mA Max
Reverse Voltage Protection	 -16.0V Max. < 1 minute
Output (V) Typical	 10% to 90% Vs
Independent Linearity	 ± 1.5%Vs (All Conditions)
Total Error	 ± 3.0%Vs (All Conditions)
Functional Electrical Range	 27.5° - 90° Customer Specified)
Operational Electrical Range	 110° - Extended Specifications 	
	 Apply
Output Modes	 Analog, PWM and mix option 		
	 available

Mechanical
Mechanical Rotation Range		  110° End-Stop to End-Stop
Spring Torque		  14 mNm -130 mNm
Fixing Torque		  2-3 Nm
Connector Type		  Power & Signal (Metri Pack) 12162266

Durability
Rotational Life	 >2M Full Cycles
Dither	 >5M Cycles  
	 (10° Rotation)

Environmental
Operating Temperature	 -40°C to +150°C
Environmental Tests	 Automotive Underhood 
	 Environment

Auxiliary systems
		  Non-Contacting rotary position

HOW IT WORKS

Magnet field parallel to hall 
plate - field has no effect 
on hall plate. Output is at 
50% of supply voltage

As the component of mag-
netic field normal to the 
hall plate increases, the 
voltage increases.

Hall plate

As the field rotates about the 
hall plate in the opposite 
direction, the output 
decreases.

Technical Specification

Physical:

* Multiple Hall effect options.

The Specifications of the pre-programmed 852 NCRPS

ELECTRICAL Specification
Supply Voltage (Vs) 5.0V +/-10%
Supply Current 10mA Max
Reverse Voltage Protection -16.0V Max. < 1 minute
Output (Vo) Typical 10% to 90 %Vs

Independent Linearity +/- 1.5%Vs (All Conditions)
Total Error +/- 3.0%Vs (All Conditions)
Functional Electrical Range 27.5° - 90° (Customer Specified)
Operational Electrical Range 110° - Extended Specifications Apply
Output Modes Analog, PWM option available

MECHANICAL
Mechanical Rotation Range 110° End-Stop to End-Stop
Spring Torque 14 mNm - 130 mNm
Fixing Torque 2-3 Nm
Connector Type Power & Signal (Metri Pack) 12162266 type 101

DURABILITY
Rotational Life >2,000,000 Full Cycles
Dither >5,000,000 Cycles (10º  Rotation)

ENVIRONMENTAL
Operating Temperature -40°C  to +150°C
Environmental Tests Automotive Underhood Environment

* Fully "sealed", robust package suitable for 
Automotive, Argiculture, Marine and Industrial 
Environments.

*Clockwise or Counterclockwise rotation available.

*Programable to customer requirements 
within 110 degree mechanical travel.
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ACCURACY

Sensata accuracy is generally defined as the after life  
exposure accuracy of all supplied sensors as percentage 
of Full Scale (% FS). Please note the "all". As an  
automotive company we are experienced in making highly 
reliable products in high amounts. It is important to con-
sider the details behind the accuracy specification in this  
document. This will be explained in this section. 

%Vs and %FS
The base of our accuracy values given are in percentage of 
supply voltage (% Vs), as most of our sensors are  
ratiometric to the supply voltage. A change in supply voltage 
will result in a change in output. This is the most complete 
definition, which requires a given transfer curve and requires 
the supply voltage to be measured. A typical sensor has a 
measurement range from 0.5 to 4.5V with a 5V supply. 
Outside of these limits the clamp (over and under pressure) 
and diagnostic ranges are defined. An output outside 0.5 and 
4.5V is thus typically an indication of an error. To more  
accurately focus on the subject of pure accuracy  
performance the % FS scale is used. This is zoomed-in on 
the 4V pure measurement range between 0.5 and 4.5V (with 
5V supply). 

Transfer curve
An example of a transfer curve is shown below. 10% Vs  
output corresponds to 0.5V and 90% Vs output corresponds 
to 4.5V with a 5V supply.

The nominal transfer curve is defined as: Vout = Vs*(K2*P + 
K1)
With: 
Output 		  : Vout
Supply 		  : Vs
Offset 		  : K1 
Slope / Gain 	 : K2 
P 		  : Pressure (in chosen unit and either  
		    absolute or relative)

With above example the clamp levels indicate where the  
sensor sees over or under pressure outside of the normal 
pressure range. It most cases this is an early system warning.
Nothing is wrong with the sensor but for instance  
unsuspected system pressure pulses might be occurring. For 
sensor or cabling errors, the sensor, in combination with the 
pull up or pull down resistor, will be pulled into the diagnostic 
range. Sensata offers different type of ASICs (Application 
Specific Integrated Circuits) with dual outputs, self-diagnosis, 
redundancy or digital outputs (SENT protocol).

Electrical connection
A possible sensor connection schematic is shown below. 

Rpu represents the system pull-up resistor. Cpd represents the 
maximum allowed capacitive load of the sensor. Some sensor 
types feature pull up resistors whereas others prefer pull down 
resistors. Our sensors are calibrated versus the chosen pull up 
(or pull down) and for most accurate use the sensor should be 
used with this chosen value. Dependent on sensor type there 
is not always much flexibility to choose the value. As explained 
above, the resistor has a function in pulling the sensor into an 
error band dependent on fault mode. For specifics on the fault 
diagnostics please contact our engineers. 

Initial vs. After life accuracy 
Initial accuracy is defined as: The accuracy of the sensor as it 
leaves our factory. This extends to its start in the application 
after assembly. Of course this is conditional to proper storing, 
mounting and handling. Initial accuracy is interesting for  
factory control but does not always have direct value for in 
application use. The after life accuracy is defined as: The 
accuracy of the sensor after accelerated life testing on sensor 
level. The tests range from vibration, temperature shock,  
thermal soak, cold soak to pressure life cycle testing.  
If needed our engineers can help assess the correlation of the 
life testing towards the application use or support in  
assessing the accuracy of sensors after system or vehicle 
tests in the field. 

Accuracy capability 
Our sensors come supplied with a per-batch initial accuracy 
Cpk of 1.67, or otherwise stated, an average with a minimal 
of ± 5 times standard deviation towards the specified limits. 
Example: A batch of a 1000 sensors is produced. The limits 
on accuracy are ± 1% FS. All 1000 sensors are checked.  
The average accuracy is 0.0 % FS and the standard  
deviation 0.2% FS. 997 are found to be within ± 0.6% FS  
and 3 are found to be in the ± 0.6-0.8% FS accuracy range.  
The 3 are singled out due to being outside of control limit of  
± 3 standard deviation from the mean. None are found to be  
in the ± 0.8-1.0% FS range. 997 sensors can be directly 
shipped to the customer, 3 need further analysis.

Accuracy over temperature range and  
pressure range 
Our sensors are specified over temperature and/or pressure 
range. An example is shown in the adjacent table.

Most of our sensor types are calibrated and checked across 
multiple temperatures in our production sites. Specific areas 
of the sensor accuracy can be optimized by improved (non 
standard) calibration protocols. Integrated into the error  
budget are ratiometric error, calibration error, linearity error, 
hysteresis, repeatability, noise and temperature error. Each 
individually can be a factor 10 more accurate than the total 
accuracy budget. 

Summarizing
Sensata offers accuracy, which is highly reliable and valid for 
all supplied products. Please contact our engineers for any 
specific accuracy request or question.
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Sensata Technologies products are developed for HVOR 
and automotive applications. They may only be used 
within the parameters of these Product Specifications. 
Sensata Technologies products are provided with the 
express understanding that there is no warranty of fitness 
for a particular purpose. They are not fit for use other 
than specified, tested and validated within the release 
process during product launch. Fit for use warranty 
claims will be compared with the provided PPAP release 
package. Warranty claims beyond of what is agreed in 
that PPAP package will not be awarded. 

The resale and/or use of our products are at the Purchaser’s 
own risk and his own responsibility. The examination of  
fitness-for-the-intended-use is the sole responsibility of the 
Purchaser.

The Purchaser shall indemnify Sensata Technologies from all 
third party claims, including any claims for incidental or  
consequential damages, arising from any product use not 
covered by the Product Specifications and PPAP release  

status or not approved by Sensata Technologies and  
reimburse Sensata Technologies for all costs in connection 
with such claims.

The Purchaser must monitor the market where the products 
are used, particularly with regard to product safety, and 
inform Sensata Technologies without delay of all safety  
relevant incidents.

Legal disclaimer product use

0 to half scale half to full scale
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