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STMicroelectronics L3G4200D gyroscope
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It’s confirmed that the
MEMS gyroscope found
inside the iPhone 4 is
nearly identical to an off-
the-shelf
STMicroelectronics
L3G4200D gyroscope.
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Fig. 3.11  XRS150 gyroscope transducer, showing differential lateral resonator structure
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The movement of the camera is acquired with the help of two gyroscope-sensors.

It is not only necessary to detect the angle of movement, but also the speed of it. The signal

generated by the sensors measuring the angle of the camera is passed on to a microprocessor.

The microprocessor is getting additional data about the position of the CCD-mount from a

position-sensor. The data is passed on to the Anti-Shake processor, that calculates the exact

movement that is necessary to compensate for the camera shake. /@
21
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Overall system linearity depends on linearity of electrostatic forcer.
- Need linear feedback forcer.
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Figure 2. EmKay Sisonic Microphone,.This
microphone is made from Silicon and is only
millimeters large.

(Photo Courtesy of EmKay)
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Pressure e

Figure 7

Sound Is adiabatic pressure variation of the air in the

audio band. The sound intensity is often given in
wavelength 4 Pma min I

| wavelength |

20log(p/po) [dB]  P=Pmax-Pmin

S TR R
—_— — —_— — —

— — ey

condensation rarefaction

where 0 dB corresponds to p0 = 20 uP. Human ear 1s not a
very hifi sound sensor, since its sensitivity is highly
peaked at 1 — 10 kHz. The A-weighted curve mimics the
ear resolution and is often used to characterize the
resolution of microphones (Fig. 1). A good microphone

has a resolution, integrated over all frequencies, < 34 &5
dB(A) MRS
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Sound passes through the tympanic membrane, vibrates the tiny bones of the ear, and is
translated to a nerve impulse through the cochlea. The cochleus, in turn, sends sound
impulses to the temporal lobe of the brain. The ear is also responsible for the sense of
balance, which occurs within the vestibular apparatus. The vestibular apparatus translates
information about the body's position to the brainstem.




perforated backplate

air gap
bending membrane
aononoooooon

hole for static pressure

‘----




I

! T 08 8 8 - PRsp’icer

KOH a8
eteh electmde

. Etch
i - - Bl Parylene &

cavity == BrF; etch
etch é
i3 3










Cities and states may soon have a new high-tech tool in the battle against
automotive air pollution, thanks to NASA satellite technology originally
developed to track global greenhouse gases and the Earth's protective ozone
layer.

As envisioned, NASA's atmospheric remote sensing technology will be
adapted to an autonomous roadside system to monitor motor vehicle
emissions. Cars and trucks will pass through a low-power light beam,
without stopping or slowing down. Space-age sensor technology will
instantly analyze vehicle exhaust pollutants important to local and state
governments working to meet federally mandated air quality standards.




Infrared Detection

~Next-Generation
\ IR Gas Measurement

bore accurate, lower cost integrated sensors will soon replace
discrete components in gas sensor systems. Find out how the first of this new
breed warks.

Chris Von Benken, lon Optics, Inc.

http://www.sensorsmag.com/articles/1098/nex1098/main.shti
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Infrared Detection
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Infrared Detection

Infrared Gas Sensor Performance at
Mass Market Pricing !

Infrared Sensors

accurate, reliable,
large, expensive

Chemical Reaction
Sensors
small, inexpensive,
inaccurate, unreliable

Sensor Cost




Infrared Detection

Infrared Infrarad hdeter

Source Sample Chamber Detector

u] ]
=1
£
8
=
z Alarm
i
'-oHE Lewel
au
2
ki
a
i - : —

o1 2 2 4 5 & 7 2 9 10 1112 12 14

Wavelength [Microrm eters)

41 The detector measures this decreased transmission to determine the gas
. concentration. To much off the gas might trigger an audible alarm for example.
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Infrared Detection
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Figure 10. Non-dispersive Infrared Gas Analyzer




Infrared Detection
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Figure 9: Glass housed thermal radiator as IR source ol \l.'

for the range 2 to 4.6 um (PerkinElmer IRL 715). 35 40 45 50

Wavelength in pm

The curve shows the transmission characteristics

of a typical lamp glass together with the center

position of some gas absorption bands. The intensity

of the IR light decreases above 4 um with a cutoff
wavelength, which is located at 5 pm. The CO2 absorption
is still well within a high intensity region,

whereas the detection of CO is already extremely

difficult due to the limited IR output.




Infrared Detection

http://www.infratec.de/

MEW - PMY 151 Smart Natural Gas Sensor

Natural gas has become one of the most widely used sources of
energy today. Natural gas is used for heating and cooking,
generating electrical energy and driving engines. Due to the
increased use of natural gas in everyday life, natural gas
concentrations have risen sharply. When natural gas levels exist in
the 4.4% to 15% range, explosions can occur. PerkinElmer’s new
PYM 151 is designed for use in detecting/monitoring natural gas in
homes and represents a technology platform to further develop CO2
sensors for automotive applications. The system allows OEM alarm
manufacturers to integrate the PYM 151’s unique non-dispersive
infrared absorption (NDIR) technology with a simple snap-in design

and add-on alarm processing and actuations.

http://optoelectronics.perkinelmer. com/Content/Corporate/News/Pre

ssRelease.aspx?Rowld=1055




Infrared Detection

Iden- | Matching | HPB/ | center wave- | half power

tifier | gas CWL | length bandwidth
(CWL) (HPB,
[pm] FWHM)

[nm]

G5.3 |HC 5.2% 3.09=0.030 |160=20

G5.2 |HC(CHy) | 4.8% 3.30=0.033 |160=20

G5 HC 5.3% 3.40=0.070 |180=20

G5.1 |HC 4.7% 3.46=0.050 | 163 =10

G20 | Reference |2.3% 400=0.080 |90=20

G2 CO, 2% 426=0.045 |180=20

G2.3 | CO, 2% 430=0033 |[85=10

G2.2 | CO, 1.4% 443+0.040 |60=5

Gl coO 3.9% 4.64=0.047 |180=20

G4 NO 3.4% 530=0.053 | 18020

Table 2: Selection of PerkinElmer standard IR band-
pass filters for gas analysis. All filters are silicon

based.




Infrared Detection

A in pm = 10*/ (wavenumber in cm™)

absorption cross-section, 10"® cm®molecule™
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Infrared Detection

IR Absorption Spectra of Halogenated Alkanes
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|. MEMS Infrared Sensors
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