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Micromechanical Pressure Sensor
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Metal
housing

Glass socket

Intake 
manifold pressure

Wire bonds

Reference 
vacuum

Sensor chip Membrane

Pressure Sensor in Bulk Micromachining
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Bulk Micromachining

Wet chemical etching

Isotropic etching in an acid etching bath
(imprecise shapes)

Etching
mask

Silicon

Silicon

Silicon wafer

Pyrex glass

Pyrex glass wafer

Anisotropic etching in an alkaline etching bath
(precise shapes)

Anodic wafer bonding

Hot plate
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K8/L SE 81101e

Atmospheric Pressure Sensor SMD082
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Sensor cell

Micromechanical Intake Manifold Pressure Sensor
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Mass Air Flow Sensors – Generations

K8/STZ  DQ 80920 e

Hot wire
1980

1991

1995

Thick film

on ceramics

Thin film

on silicon

5 mm



Measuring principle

Heater band
Membrane

Sensor element

T∆

T1

T2

T with air flow
without air flow

0

Direction of air flow

HFM5 Micromechanical Mass Air Sensor

K3/L 825e
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HFM5 Micromechanical Mass Air Flow Meter

Sensor element

3 
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Si Micromachined Yaw Rate Sensor
Design

folienSAE_980219  K8/STZ 01.98

Linear Accelerometer:

❏  Surface micromachining

❏  2µm gaps

❏  12 µm thick Poly-Silicon

❏  1pF working capacitance

❏  folded springs

➜  high sensitivity

➜  internal stress

compensation



200 µm

Acceleration Sensor in Surface Micromachining

Scanning electron microscope image
of the comb structure

Sensor chipWire bonds

Suspension spring Fixed electrodes

Seismic mass with movable electrodes

K8 /L   MPK60915e
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Evaluation
circuit
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Acceleration Sensors
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Automotive Electronics – Electronic Stability Program (ESP)
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Micromachined Yaw Rate Sensor

Direction of sensitivity

Spring

Acceleration sensor

Direction of oscillationYaw rate

Oscillating mass

vΩ

K1/LE    61120    6534e
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Si Micromachined Yaw Rate Sensor
Design

folienSAE_980219  K8/STZ 01.98

Coriolis AccelerometerFolded Beam

Coupling Spring



Si Micromachined Yaw Rate Sensor
Packaging

folienSAE_980219  K8/STZ 01.98

Cross-section of the sensing element

Silicon Cap Wafer

Sensor Wafer

Silicon Base Wafer

Bond Pad

Oscillator

Accelerometer



Si Micromachined Yaw Rate Sensor
Packaging
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Cross section of the module:

Metal Base

Magnet

Hybrid
Sensing Element

Metal Cover







Micromachined Angular Rate Sensor

K8/STZ  DQ 80927 e
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