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ACCELEROMETERS

A logical outgrowth of the many vibration sensor Figure 59. ACH-01-XX internal view
applications of MSI’s piezoelectric technology are BOND WIRE
accelerometers. These accelerometer designs are
based on more traditional piezoelectric ceramic, as
well as piezoelectric polymer materials. The choice

INERTIAL MASS

of base materials allows the product to be tailored e AFETRL POLYMER
for specific applications. Table 6 lists the key R s D
specifications for the MSI Accelerometer product

family.

Like more conventional sensors, these accelerometers are configured as either compression-design
type or beam-design type. Compression-design accelerometers typically have higher resonant
frequencies providing wide useful frequency ranges. Consequently, they also tend to have lower
sensitivities. An internal view of MSI’s ACH-01-XX compression-design accelerometer is shown in

Figure 59. Figure 60. ACH-04-08-05 internal view

Beam-design accelerometers, on the other hand, tend to
have lower resonant frequencies and useful frequency

. L . X-AXIS
ranges but higher sensitivities. Beam-design 2-AXIS SENSOR
accelerometers also have another very interesting feature: SENSOR
They can be oriented to sense acceleration in multiple- Y-AXIS

SENSOR

axes with one monolithic sensing element using MSI’s
patented “Origami” beam technology (“Origami” is the
Japanese word for the art of paper folding). An internal
view of the ACH-04-08-05 beam-design accelerometer,
with its origami sensing element, is shown in Figure 60.

To reduce system costs as well as simplify use, all of

MSTI’s accelerometers include some type of integral
electronic sensor interface. The ACH-01 family of
accelerometers and the ACH-04-08-05 multiple-axis accelerometer both use simple JFET impedance
buffers. With these sensors, JFET biasing and signal processing is implemented external to the
device. The rest of the ACH-04-08 multiple-axis accelerometer family uses custom ASIC’s
(Application Specific Integrated Circuit) to provide impedance matching, gain, and signal processing.
The system gain, output type (analog or digital), and output axis can be programmed (via on-chip
EEPROM) to allow the sensors to be easily configured for a specific application. A SLEEP mode, to
minimize power requirements, is also included.

The ACH-01 family of products is typically used in applications which require broad frequency
capability, high sensitivity, low noise, and low cost. Such applications include: speaker feedback and
control systems, automotive anti-theft systems, acoustic pick-ups, machine-health and pump
monitoring systems, and medical body motion monitoring,.

The ACH-04-08 product family, because of the products wide capabilities, is used in a very broad
range of applications such as computer hard-disk-drive shock sensing, speaker feedback and control
systems, appliance fault monitoring, virtual reality systems, automotive systems, medical body
motion monitoring, shipment damage and material-handling monitoring systems, GPS systems,
vibration switches and earthquake shut-off switches. OEM applications that require acceleration or
vibration measurements in more than one axis are perfect for the ACH-04-08.

MSI is constantly developing and upgrading its accelerometer product line. Please contact MSI for
further details on these products or on customizing one of our other products.
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‘Habl  Accelerometer Family
Production Qualified Accelerometers
ACH-01-XXA(H-04-08-01 ACH-(4-08-03 /WCH-04-(8-05
Wheljuency
Range -Melrate
-Wichamic -Programmable —%ﬁﬁ%@a te bl sEvequency
Range Hgitdo L rogrammabie Operation
nge g Tgitdo P
Mteatures Hegsitivity Output Output 8 Fimultaneous
Aéoise -RUbde _Bﬁé)‘]%% AXoaltputs
Whgh TR R ldler
Resonance Designs
i fe
X-Axis - — -+ X
Sensitive |Y-Axis - X X X
Axes 17 Axis X X X
Adfgula X only) —
APV /g
Sensitivity Y /g é‘f}%{ §o oo | @V/nds e8| anv/g
only)
FRGPNOIITY Bk, (WL, Gkl
IRnnpw 125 FMax) F4Vax) 25
RédBlnyio 2 ug/yHz 1800 ng/VvHz 390 ug/vHz 200 ug/vHz
Rbsoquancy X3z 6kHz 6kHz %Hz
Red@dnihiz) 30 10 10 10
Tefemstivd ty 5% 25% 10% [5%
Linearity 1% 0.1% 1% 0.1%
(@Pempediiure @58 °C 0 °@hH7 °C 0 °@hH7 °C 10 @8 °C
Stbengperatdte @58 °C | -40 °@58 °C |-40 °“@+105 °C 40 °@58 °C
Mhixada o RO B0 [1: 1
Sjmptage ANV bV 3.8V ANV
StontAn 2A  Typical |24 Typical 2A Typical Tgpica
Weight forams GgFams GFrams GeFams
Sfmm) B R& K k8 1®&k8 1®&k8
. . Ristliole Kitrdde
Mdettid Adheslﬁ?ﬁ:fd}:‘B PCB PCB
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Table 7. Accelerometer Applications

ACCELEROMETER PRODUCTS

Industry Applicatia NCIABERSITIN)DR085
Aferiarmpe X X X X
Aerospac y -
Blefhtronics Surveillance X
Moahdysis X X X X
IFarihag fphomtiptensineter
Sitirbag information
| Antomotive - -
Antitheft X X X X
Sen:(z))rc X X X
Gemputer _
Peripherals Gdfopsce <
Sensor
YRfsatisor X
QOfemdoBalanc X X X
Household Sfiensor X X X
Appliances M wiSemsor X X
Vitweitich X X
Speakiback X Efsot
Consumer I @diptions
. APwmkstips X ons
Electronics
Security X X X
Tndustrial MiddnitorX X X
Bpbomitor X X X
Aibration
Inaorument Damping X X
Measuring —
Egn mee; ' Vitwiithes X X
Rdddiatisnane X X
) Metisor X X X
Medical -
Pacemaker Ehsttstdtoermation
, . Lehtthtyaakt X
Pdeiiities —
Miiduitoring X X X
Telecom- Gpstems X X
munications ilritidhes X X
Tengpor Shifmmitoring X X
NEdtenitling Rbilscems < <
Measurement Specialties, Inc.
This MSI controlled document is subject to change. Back to Index Part 11 Page 4




	Back to Index: 


