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KUD-D.Pflaum / A.Meier

9.0.1.1 Electrical Components Hatz Engine CM1650

Note: This document is used to provide an overview of the system. For diagnosis and repair work on the Hatz engine, it is absolutely

necessary that the Hatz Diagnostics software, error message list and the workshop manual are available.
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Air Filter Differential Pressure Sensor (relative pressure sensor):

The piezoresistive pressure sensor element and suitable electronics for signal

amplification and temperature compensation are integrated on a silicon chip.

The pressure pe acts on the back of the silicon membrane. The ambient

pressure Pamb acts as a reference pressure from above on the active side of

the silicon membrane.

Function:

This sensor is currently used for air filter/intake vacuum monitoring only and

has no influence on combustion-related components such as EGR, injection,

etc. Excessive intake pressure could lead to turbocharger damage, altered

emissions, loss of performance, etc.

The normal operation of the sensor can be divided into 3 areas:

• No exceeding of warning or error threshold => normal engine operation

• Exceeding the warning threshold => Entry into fault memory, no power

reduction, the operator is only requested to change the air filter (lamp)

• Exceeding the error threshold => Entry into fault memory, power

reduction/emergency run, the operator is “forced” to react.

These warning thresholds are only activated when the engine is warm. They

are in relation to the operating point of the characteristic fields and recorded

in the control unit. An automatic sensor calibration was applied in the

software, which takes place in the so called “run-up process” of the control

unit. Furthermore, the sensor is also checked for the voltage limits (broken

wire/ short circuit).If they are out of range, an entry is made in the fault

memory and the error reaction (limp home/engine shut down) takes place

according programming/customer requirements.

General

Air Filter Differential Pressure Sensor B31
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Measuring structure
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Differential pressure sensor intake air B31

(filter contamination)

Location of the sensor
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Speed Sensor Crankshaft:

The soft core of the sensor, which is surrounded by a winding, is mounted

directly against a rotating encoder wheel, separated by an air gap. The soft

iron core is connected to a permanent magnet. The magnetic field extends

from the permanent magnet via the pole pin of stainless steel into the

ferromagnetic encoder wheel. The magnetic flux through the coil depends on

whether a gap or a tooth opposes the pole core. A tooth bundles the stray flux

of the magnet in such a way that it is passed as a useful flow through the pole

core and thus the coil. A gap, on the other hand, weakens the flow through

the coil (see Figure 1). The magnetic flux changes of the useful flux induce a

sinusoidal wave that is proportional to the rate of change in the sensor coil

Output Voltage.

Speed Sensor Crankshaft

General
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Principle of the Hall Sensor

Due to a current I and a magnetic flux density B, the Hall voltage UH is 

produced. A Hall sensor (also Hall probe or Hall sensor, according to Edwin 

Hall) uses the Hall effect for the measurement of magnetic fields.

If a simple Hall sensor is traversed by a current and brought into a 

perpendicular magnetic field, it provides an output voltage that is proportional 

to the product of magnetic field strength and current (Hall effect). The signal is 

also temperature dependent. A Hall sensor also provides a signal when the 

magnetic field in which it is located is constant. This is the decisive advantage 

compared to a sensor consisting of magnet and coil. As soon as the magnet 

and the coil are not moved together, the voltage induced in the coil is zero 

and the magnet is not detected.

Camshaft speed sensor B6

General
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Function of the Phase Detector

The phase detector is an active Hall sensor, which must be supplied with a DC voltage. The camshaft is reduced by 1: 2 against 

the crankshaft. Their position indicates whether an engine piston moving toward the top dead center is in the compression or 

ejection stroke. The phase sensor on the camshaft (also referred to as a phase detector) outputs this information to the control

unit. An impulse wheel with segments made of ferromagnetic material rotates with the camshaft. The Hall IC is located between

the rotor and a permanent magnet. The permanent magnet provides a magnetic field perpendicular to the Hall element. If a 

segment passes the current-carrying sensor element (semiconductor wafer) of the rod sensor, it changes the field strength of the

magnetic field perpendicular to the Hall element. Thus, the electrons driven by a longitudinal voltage applied to the element are 

more deflected perpendicular to the current direction. This results in a voltage signal (Hall voltage) Which is in the millivolt range 

and is independent of the relative speed between the sensor and the pulse wheel. The integrated evaluation electronics in the Hall 

IC of the sensor prepares the signal and outputs it as a square-wave signal.

Camshaft speed sensor B6

General
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With the help of the TPO function (True-Power-On), the sensor can immediately recognize if there is a tooth or a gap in front of

the sensor when the operating voltage is applied. This is a component of the quick start function. If the sensor fails: Function

due to cable breakage or defective sensor, the control unit switches the motor into the emergency program.

Note:

3-sprocket wheels can be used from EDC17. It has an emergency stop function and a quick start function (synchronization 

after 90 ° Camshaft). The advantage of the 3-tooth encoder wheel lies in the fact that it can be designed smaller than a Z + 1 

encoder wheel.

Camshaft speed sensor B6

General
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Pressure Sensor (Fuel and Oil):

A piezoresistive sensor element and an appropriate electronics for signal amplification and temperature compensation are on a micro-mechanical chip.

The pressure of the measured medium is via a pressure supports on the underside of the membrane sensor element. The ambient pressure is used as

a reference on a ventilation in the housing on the front side of the silicon membrane.

Fuel Temperature Sensor / Oil / Coolant / Charge Air (NTC):

The temperature sensor is a sensor that a temperature in an electrical resizes. This temperature sensor is a thermistor (NTC), i.e. it reduces its resistance with

increasing temperature.

Fuel pressure and temperature sensors:

Fuel pressure:

The minimum requirement of low fuel pressure is 1.5 bar at speeds from 900 rpm to 1500 rpm. From a speed of 1500 rpm, the minimum

requirement increases up to a speed of max. 3000 min-1 linear to 2 bar. 

Fuel temperature: 

The maximum fuel temperature up to fault detection is 80 ° C, but in normal operation the power is reduced as low as 70 ° C. In certain cases of failure (e.g., 

defective metering unit), power is reduced as the fuel temperature rises above 50 ° C. In this case, no error entry regarding the fuel temperature will take place 

(error entry due to ZME).

The limit value for the error entry "fuel temperature" remains at 80 ° C.

Note: A density correction is also made in the permitted temperature range.

Oil pressure Temperature Sensor:

Oil pressure:

The oil pressure limits for activating the oil pressure lamp are linear at speeds of 900 min-1 to 2800 min-1 from 0.8 to 1.5 bar. The limits for activating the 

selected error replacement reaction, or engine shutdown, are linear from 0.25 to 0.8 bar at speeds of 900 rpm to 2800 rpm. 

Oil temperature: 

The maximum oil temperature up to fault detection is 130 ° C. Furthermore, based on the oil temperature, the internal friction of the engine is calculated and 

adjusted so the injected fuel quantity. This makes it possible for the engine to always deliver the desired power regardless of the engine / oil temperature and to 

avoid any mechanical damage.

Note: In the event of a coolant temperature failure, the oil temperature serves as a substitute value.

Fuel pressure temperature sensor B3

Oil pressure temperature sensor B9

General
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Fuel pressure temperature sensor B3

Oil pressure temperature sensor B9

Location of the sensors
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Measuring structure

Fuel pressure temperature sensor B3

Oil pressure temperature sensor B9
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Measuring structure

Fuel pressure temperature sensor B3

Oil pressure temperature sensor B9
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Comparative values

Fuel pressure temperature sensor B3

Oil pressure temperature sensor B9
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Turbocharging Pressure Sensor:

The piezoresistive pressure sensor element and suitable electronics for signal

amplification and temperature compensation are integrated on a silicon chip.

The measured pressure acts from above on the active side of the silicon

membrane.

Fuel Temperature Sensor / Oil / Coolant / Charge Air (NTC):

The temperature sensor is a sensor that converts a temperature into an

electrical variable. This temperature sensor is a thermistor (NTC), i.e. It

reduces its resistance with increasing temperature.

Function

This sensor is required for the calculation of the air mass flow and for the

control of combustion-relevant characteristics, such as: injection pattern, rail

pressure, begin of delivery, EGR rate, injection quantity.

A too low load pressure (depending by operating stage) is currently not

declared as an error. However, there may be a reduction in the injection

quantity / performance if there is insufficient boost pressure to maintain

exhaust emissions (smoke limitation).

The sensor values are monitored for the physical value and the voltage limits.

If these limits are out of range, an entry is made in the error memory and error

reaction (limp home / engine shut down), depending on customer

Charging pressure and temperature sensor B32

General
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Measuring structure

Charging pressure and temperature sensor B32
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Measuring structure

Charging pressure and temperature sensor B32
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Measurement structure and comparative values

Charging pressure and temperature sensor B32
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The Temperature Sensor is a sensor that converts a Temperature into an 

Electrical Variable. This Temperature Sensor is a NTC (Negative 

Temperature Coefficient Thermistor), i.e. it reduces its resistance with 

increasing temperature, or conducts the electric current better at high 

temperatures than at low temperatures.

Coolant temperature sensor B4

General
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Messaufbau

Coolant temperature sensor B4
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Rail Pressure Sensor (strain Gauge):

A thin film resistor bridge is applied to a metal membrane. Strain gauges (strain gauges) are measuring devices for the detection of stretching and

compressive deformations. They change their electrical resistance even with small deformations and are used as strain sensors. The bridge is 

detuned when pressurized and provides a signal proportional to the pressure. This is scaled and amplified by an electronic evaluation circuit.

Rail pressure sensor B1

General
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Engine cable set
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