
Features With ambient-temperature sensor.

Nominal airflow ṁN 480 kg/h

Measuring range ṁN -40 … 620 kg/h

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p               < 12 hPa

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 10 ms

Time constant                                                                          𝛕𝛕∆ 4)                       ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7

Part number

0 280 218 225

PictureProduct type
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Air-mass characteristic curve at ambient temperature

HFM with digital interface
8.2 Air-mass sensors
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Features With ambient-temperature sensor.

Nominal airflow ṁN 850 kg/h

Measuring range ṁN -90 … 1150 kg/h

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p               < 12 hPa

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 10 ms

Time constant                                                                          𝛕𝛕∆ 4)                       ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7

Part number

0 280 218 416

PictureProduct type
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Air-mass characteristic curve at ambient temperature
Connector housing 4-pin 1 928 403 736

Contact pins For Ø 0.5…1.0 mm²; Contents: 100 x 1 928 498 056

Contact pins For Ø 1.5…2.5 mm²; Contents: 100 x 1 928 498 057

Single-wire seal For Ø 0.5…1.0 mm²; Contents: 10 x 1 928 300 599 

Single-wire seal For Ø 1.5…2.5 mm²; Contents: 10 x 1 928 300 600

Dummy plug 1 928 300 601

Accessories are not included in the scope of delivery of the sensor and therefore to be ordered separately as required.

Accessories

HFM with digital interface
8.2 Air-mass sensors
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Features With ambient-temperature sensor.

Nominal airflow ṁN 2300 kg/h

Measuring range ṁN -140 … 2900 kg/h

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p               < 15 hPa

Current input                                                                            IV                           < 0,08 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 10 ms

Time constant                                                                          𝛕𝛕∆ 4)                     ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7

Part number

0 281 006 275

PictureProduct type
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Air-mass characteristic curve at ambient temperature
Connector housing 4-pin 1 928 403 736

Contact pins For Ø 0.5…1.0 mm²; Contents: 100 x 1 928 498 056

Contact pins For Ø 1.5…2.5 mm²; Contents: 100 x 1 928 498 057

Single-wire seal For Ø 0.5…1.0 mm²; Contents: 10 x 1 928 300 599 

Single-wire seal For Ø 1.5…2.5 mm²; Contents: 10 x 1 928 300 600

Dummy plug 1 928 300 601

Accessories are not included in the scope of delivery of the sensor and therefore to be ordered separately as required.

Accessories

HFM with digital interface
8.2 Air-mass sensors

Due to the replacement concept of the HFM plug-in, it 

has to be calibrated individually, w/o cylinder housing. 

Since these characteristic curves depend on the specific 

layout of the air intake system, no characteristic curves of 

the assembly can be given here.
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Features With integrated pressure, humidity and 
ambient-temperature sensor.

Nominal airflow ṁN 640 kg/h

Measuring range airflow ṁN -40 … 800 kg/h

Measuring range pressure                                                       kPa 12,5 … 115 

Measuring range humidity                                                        %rH 10 … 90

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p               < 12 hPa

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 25 ms

Time constant                                                                          𝛕𝛕∆ 4)                     ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7-IPH

Part number

0 281 006 426

PictureProduct type
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Air-mass characteristic curve at ambient temperature

HFM with digital interface
8.2 Air-mass sensors
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Features With integrated pressure, humidity and 
ambient-temperature sensor.

Nominal airflow ṁN 640 kg/h

Measuring range airflow ṁN -60 … 800 kg/h

Measuring range pressure                                                       kPa 12,5 … 115 

Measuring range humidity                                                        %rH 10 … 90

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p             depending on size and       
design of cross section area

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 25 ms

Time constant                                                                          𝛕𝛕∆ 4)                     ≤ 80 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7-SF-IPH

Part number

0 280 218 419

PictureProduct type
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Air-mass characteristic curve at ambient temperature

1: Humidity-temperature-output
2: 5 V Power supply
3: Mass-air-output
4: 12 V power ground
5: 12 V power supply
6: Pressure-output
7: 5 V power ground
8: NTC

HFM with digital interface
8.2 Air-mass sensors
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Features With ambient-temperature sensor.

Nominal airflow ṁN 640 kg/h

Measuring range ṁN -60 … 800 kg/h

Rated supply voltage                                                               UN                         14 V

Supply-voltage range                                                               UV                          6 … 17 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +120 

Pressure drop at ṁN ∆ p             depending on size and       
design of cross section area

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 25 ms

Time constant                                                                          𝛕𝛕∆ 4)                       ≤ 80 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-7-SF

Part number

0 281 006 069

PictureProduct type
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1   Power supply
2 Power ground
3 Reference frequence
4 Mass air-output

Air-mass characteristic curve at ambient temperature

HFM with digital interface
8.2 Air-mass sensors
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Features With integrated pressure, humidity and 
ambient-temperature sensor.

Nominal airflow ṁN 640 kg/h

Measuring range airflow ṁN -60 … 1150 kg/h

Measuring range pressure                                                       kPa 10 … 125 

Measuring range humidity                                                        %rH 0 … 100

Rated supply voltage                                                               UN                         5 V

Supply-voltage range                                                               UV                          4,85 … 5,15 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +140 

Pressure drop at ṁN ∆ p             depending on size and       
design of cross section area

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 10 ms

Time constant                                                                          𝛕𝛕∆ 4)                     ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-8-SF-PTH

Part number

0 280 218 399

PictureProduct type
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Air-mass characteristic curve at ambient temperature

HFM with digital interface
8.2 Air-mass sensors

► Product groups
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Features With integrated humidity and ambient-
temperature sensor.

Nominal airflow ṁN 640 kg/h

Measuring range airflow ṁN -60 … 1200 kg/h

Measuring range humidity                                                        %rH 0 … 100

Rated supply voltage                                                               UN                         5 V

Supply-voltage range                                                               UV                          4,85 … 5,15 V

Relative accuracy 1)                                                                 ∆ ṁ / ṁ ± 5 % 

Temperature range 2)                                                                                                    °C -40 … +130 

Pressure drop at ṁN ∆ p             depending on size and       
design of cross section area

Current input                                                                            IV                           < 0,06 A

Time constant                                                                          𝛕𝛕63 
3) ≤ 10 ms

Time constant                                                                          𝛕𝛕∆ 4)                     ≤ 30 ms

1) for 0,04 ≤ ∆ ṁ / ṁN ≤ 1,3
2) short-time (≤ 3 min.) to 130 °C
3) Time required for step response of output voltage to 63 % of final value given an abrupt change in air mass from 10 kg/h to 310 kg/h
4) Delay on switch-on and after any change in flow rate until the output voltage has attained the relative measurement deviation | ∆ ṁ / ṁ | ≤ 5 %.

Technical data

Dimensional drawings

HFM-8-SF-TH

Part number

0 281 006 812

PictureProduct type
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Air-mass characteristic curve at ambient temperature

HFM with digital interface
8.2 Air-mass sensors

► Product groups
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9.1 Lambda sensors
Type LSU 4.9 (wideband) 

Application

Engine management
– Gas engines
– Combined heat and thermal power   

units (CHP)
– Diesel engines
– Gasoline engines
– Lean combustion engines

Industrial processes
– Tempering furnaces
– Chemical industry
– Packaging equipment
– Process engineering
– Drying plants
– Metallurgy

Measurement and analysis processes
– Flue gas measurement
– Gas analysis
– Determination of Wobbe index   
– Incineration plants
– Wood
– Biomass

► The wideband Lambda sensor 
LSU is a planar ZrO2 dual-cell limit 
current sensor with integrated 
heater.

► It is used for measuring the oxygen 
content and the λ value of exhaust 
gases in vehicle engines.

► Thanks to a steady characteristic 
curve in the range λ = 0.65 to air, it 
is universally applicable for λ = 1 
and for other λ ranges. 
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Design and operation

The LSU broadband Lambda sensor is a 
planar ZrO2 dual-cell limit current sensor 
with integrated heater. It is suitable for 
measuring the oxygen content and the λ
value of exhaust gases in vehicle engines 
(gasoline and diesel). A constant 
characteristic curve in the range from λ = 
0.65 to air makes it suitable for universal 
use for λ =1 and for other λ ranges. The 
connector module includes a trimming 
resistor, which determines the 
characteristics of the sensor and is 
necessary for the sensor to function. To 
function, the LSU requires special 
operating electronics (e.g. AWS. LA4 or 
IC CJ125 evaluation circuit) and may only 
be operated in conjunction with these.
The Lambda sensor consists of two cells.
It is made up of a Nernst type 
potentiometric oxygen concentration cell 
and an amperometric oxygen pump cell. 
Nernst cells have the property that 
oxygen ions diffuse through their ceramic

at high temperatures, as soon as there are 
differences in the partial oxygen pressure 
at both ends of the ceramic. The transport 
of ions results in an electrical voltage 
between them, which is measured using 
electrodes. The components of the exhaust 
gas diffuse through the diffusion duct to the 
electrodes for the pump and Nernst cell, 
where they are brought to thermodynamic 
equilibrium. Control electronics record the 
Nernst voltage UN the concentration cell 
and supply the pump cell with a variable 
pump voltage UP. If UN takes on a value of 
less than 450 mV, the exhaust gas is lean 
and the pump cell is supplied with a current 
that causes oxygen to be pumped out of 
the duct. By contrast, if the exhaust gas is 
rich, UN> 450 mV and the flow direction is 
reversed, causing the cell to pump oxygen 
into the duct. An integrated module 
(CJ125) can be used for signal evaluation. 
As well as the controller for the pump flow 
and the controller that keeps the Nernst 
cell at 450 mV, this module includes an 
amplifier. The sensor element is manufac-
tured using thick-film techniques, which 
results in production distribution. This 
means that the characteristic curves for 
different sensors will vary. At an oxygen 
concentration of 0%, the output voltage is a 
uniform 0 V, as when using the evaluation 
circuit. However, at air the voltage scatters 
between approx. 6 and 8 V. This means 
that each sensor has to be individually 
calibrated so that a clear relationship 
between the measured oxygen concen-

tration and the output voltage can be created. 
Calibration can be carried out on air in which 
the oxygen content is 20.9%. Calibration is 
recommended at each maintenance.

Installation instructions

– Installation in exhaust gas pipes at a location   
exhibiting a representative exhaust gas 
composition given compliance with the 
specified temperature limits.

– The ceramic sensor element warms up
rapidly after switching on the sensor heating. 
Once the ceramic element has warmed up, 
the occurrence of condensate, which could 
damage the hot ceramic sensor element, 
must be avoided.

– If possible, the installation position should be 
vertically upwards, however at least at an 
angle of 10 ° with respect to the horizontal. 
This prevents the accumulation of liquid 
between the sensor housing and sensor 
element. An angle of 90 ° is desirable, 
however no greater than 90 ° + 15 ° gas inlet 
hole with respect to the exhaust gas flow or 
90 ° - 30 °. Other angular positions are to be 
assessed separately if applicable.

– Tightening torque: 40 - 60 Nm, the material 
properties and strength of the thread must be 
designed accordingly.

Explanation of characteristics quantities

λ   Air ratio
UN Nernst voltage
UP Variable pump voltage

► Product groups



Mating connector parts set Connector housing, contacts, grommet 1 986 280 016

Technical data

Dimensional drawings

Accessories

LSU-4.9

Part number

0 258 017 025

PictureProduct type
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IP = Pump current
λ = Air ratio

Characteristic curve

Due to the complexity of this product a detailed technical product

Description is available. Please request it at:

bosch.lambdasonde@de.bosch.com

λ

Characteristic curve
Ip / mA
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9.1 Lambda sensors
Type LSU 4.9 (wideband) 



9.2 Lambda sensors
Type LSF4 (narrow band)

Application

Engine management
– Gas engines
– Combined heat and thermal power   

units (CHP)
– Gasoline engines
– Lean combustion engines

Industrial processes
– Tempering furnaces
– Chemical industry
– Packaging equipment
– Process engineering
– Drying plants
– Metallurgy

Measurement and analysis processes
– Flue gas measurement
– Gas analysis
– Determination of Wobbe index   
– Incineration plants
– Wood
– Biomass

► compared to the wideband lambda 
sensor LSU4.9 the narrow band LSF4 
type is limited to applications in the 
near operation vicinity of lambda=1

111

Design and Application
The LSF4 lambda sensor operates according
to the principle of a galvanic oxygen
concentration cell with solid electrolyte.
The sensor element is in the form of
a long wafer with rectangular cross section.
The measuring cell and the heater
are integrated in this planar ceramic. The
measuring cell's surfaces are coated with
microporous layers of noble metal. On
the one side, due to their catalytic activity,
these layers define the sensor's
characteristic curve, while on the other
they serve as contact elements. On the
surface of the ceramic exposed to the exhaust
gas, the noble-metal electrode is
protected by a porous ceramic layer
which, across the whole operating-temperature
range, prevents erosion damage
due to the deposits in the exhaust
gas. This protective layer is applied using
sintering techniques and, due among
other things to its perfect adhesion and
structure, it guarantees a long service life
and compliance with the high functional
demands made upon the sensor.

The heater is a wave-shaped element and
contains noble metals. It is insulated, and
integrated in the ceramic wafer. Even at
low heater inputs it ensures that the sensor
heats up quickly. The Lambda sensor
operates as a reference-gas sensor, and
compares the residual oxygen in the exhaust
gas with the oxygen in the reference
atmosphere (air circulating inside the sensor).
In the stoichiometric region of the
air/fuel mixture (lambda = 1), there is a sudden
jump in the sensor output voltage. The
system is closed-loop controlled to lambda = 1
(two-state controller), and this voltage
jump is evaluated in the 450...500 mV
area of the system's characteristic curve.
The following approximate values apply
as guidelines for sensor voltage:
– rich mixture (lambda < 1)
800...1000 mV,
– lean mixture (lambda > 1)
– in the area around 100 mV.

A prerequisite for efficient and reliable
functioning is that the active sensor ceramic
has a temperature of ³ 350 °C. The
integrated heater ensures that the sensor
functions at exhaust-gas temperatures
as low as 150 °C. Since this sensor's
ceramic temperature is determined by
the electrical heating at low engine loads
(i.e. low exhaust-gas temperatures), this
means that it can also be installed in the
exhaust system at a point remote from
the engine.

The electrical sensor heating means that
the exhaust-gas temperature's influence
on the sensor-ceramic temperature, and
therefore upon the temperature-dependent
sensor functions, are considerably
reduced. In addition, the direct sensor
heating ensures that the sensor element
heats up so rapidly that lambda closed loop
control can come into operation
within 10 secs. after engine start.
These advantages make an important
contribution towards achieving low, stable
exhaust-gas emission values.

Characteristics
– Field-proven,
– robust and compact,
– reliable,
– high-temperature-resistant up to
1000 °C exhaust-gas temperature
– resistant to stone impact,
– resistant to corrosion,
– isolated ground sensor signal circuit,
– submersible,
– low heater rating,
– resistant to coating and poisoning,
– stable control characteristic,
– short switch-on time.

► Product groups



Measuring range of lambda 0,97 … 1,10

Sensor voltage at lambda = 0,97 800 ± 55  mV

Sensor voltage at lambda = 1,10 50 ± 30  mV

Internal resistance ≤ 0,5 kΩ

Response time (600mV … 300mV) < 125 ms

Response time (300mV … 600mV) < 60 ms

Heater current 0,48 ± 0,1 A

Heater power (with 13V heater voltage) 7 W

Heater nominal voltage supply 12 V

Exhaust gas temperature 350°C …. 930°C

Technical data

Dimensional drawing

LSF-4

Part number

0 258 006 026

PictureProduct type
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Characteristic curve

► Product groups

9.2 Lambda sensors
Type LSF4 (narrow band)



List of part numbers

113► Product groups

Part number Page Part number Page Part number Page Part number Page
0199300057 14 0261230255 81 0280218399 107 0281006028 65
0232103048 24 0261230275 82 0280218416 102 0281006069 106
0232103063 25 0261230373 79 0280218419 105 0281006101 23
0232103067 26 0261230416 64 0281002170 88 0281006102 66
0232103097 27 0261231173 39 0281002209 89 0281006117 77
0232103099 29 0261231176 40 0281002315 35 0281006207 46
0232103122 30 0261231196 37 0281002316 51 0281006243 83
0258006026 112 0261231208 41 0281002412 90 0281006275 103
0258017025 110 0261231218 38 0281002437 56 0281006282 68
0261210128 32 0261231300 42 0281002456 57 0281006426 104
0261210303 19 0261545030 71 0281002487 58 0281006650 73
0261210318 20 0261545053 72 0281002571 98 0281006812 108
0261210325 21 0265005955 16 0281002573 59 F037000002 17
0261210361 33 0265019136 10 0281002576 60
0261210385 22 0280122024 12 0281002593 61
0261230022 50 0280130026 86 0281002616 62
0261230061 53 0280130039 85 0281002629 34
0261230093 47 0280130093 87 0281002667 28
0261230112 67 0280217123 93 0281002668 69
0261230121 44 0280218037 94 0281002693 52
0261230133 54 0280218089 95 0281002704 91
0261230145 80 0280218116 96 0281002772 45
0261230162 48 0280218119 97 0281002907 74
0261230167 55 0280218218 99 0281002930 75
0261230217 63 0280218225 101 0281002937 76
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