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Applications of electrets are based 
on the following effects:

•••• External electric fields
•••• Internal electric fields
•••• Generation of forces
•••• Piezoelectric activity
•••• Pyroelectric activity
•••• NLO effects
•••• Charge compensation
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Charged or polarized dielectrics
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Miniature electret microphones
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Electret microphone
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Directional electret microphone
(Carlson et al 1974)
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Headphone (Sennheiser)
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Ultrasonic transducer
(Leschka 2002)
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Piezoelectric materials
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Piezoelectric silicon microphone
(Schellin 1995)
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PVDF headphone: principle
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PVDF membrane hydrophone

(Granz 1988) (Precision Acoustics 2004)
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PVDF needle hydrophone

(Platte 1985) (Precision Acoustics 2004)
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Proposed device applications of 
polymer-foam electrets
(Gerhard-Multhaupt 2002)
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Cross-section of a cellular PP film microphone
(Kreßmann 2000)
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Sensitivity M of PP film microphone
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d33: piezoelectric charge coefficient

s1: total thickness of polymer parts

s2: total thickness of gas parts

ε : relative permittivity

ε0: absolute permittivity
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Quasistatically and interferometrically determined d 33-
coefficient of an expanded PP film in the frequency  range 

from 1 mHz to 300 kHz (Hillenbrand et al 2003)

10-3 10-2 10-1 100 101 102 103 104 105
100

1000

200

500

2000

 Interferometer
 Step response

P
ie

zo
el

ec
tr

ic
 c

oe
ffi

ci
en

t [
pC

/N
]

Frequency [Hz]



Darmstadt University of Technology • Institute for Telecommunications

Frequency response of a cellular PP film microphone , 
determined by a comparison method in an acoustic co upler

(Hillenbrand et al 2004)
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Sensitivity of cellular PP hydrophone
(Kreßmann 2000)
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Keypads
(Screentec 2004)
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Pyroelectric infrared sensor: Spatial resolution
(Meixner et al 1986)
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Broad-angle IR detector with linear PVDF array
(Meixner et al 1986)

Beam path for radiation incident 
at oblique angle

Sensor array and 
directional characteristic
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Pyroelectric infrared sensor
(Marconi Research Laboratories)
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Proposed device applications of NLO polymer electret s
(Bauer-Gogonea et al 1999)
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Mach-Zehnder electro-optic light modulator
(Möhlmann et al 1990)
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Periodic waveguide fabrication method
(Tamaru et al 1996)
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Electret dosimeter for radon detection 
(Rad Elec 2003)
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SEM pictures of electret filters (left) and filtrati on 
efficiency (right) (Myers et al 2003)
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Adhesive electret posters (Nordenia)


