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LDT WITH CRIMPS VIBRATION
SENSOR/SWITCH

SPECIFICATIONS

Piezo Film Sensors
High Sensativity
AC Coupled
Laminated.

Robust
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The LDT0-028K is a flexible component comprising
a 28 um thick piezoelectric PVDF polymer film with screen-
printed silver ink electrodes, laminated to a 0.125 mm
polyester substrate, and fitted with two crimped contacts. As

- 520 o ARG CoKme the piezo film is displaced from the mechanical neutral axis,
9 PEZ0 FLM bending creates very high strain within the piezopolymer and
M on T WLAR high voltages are generated. When the assembly is
deflected by direct contact, the device acts as a flexible

CONNECTOR "switch", and the generated output is sufficient to trigger

MOSFET or CMOS stages directly. If the assembly is

F3 supported by its contacts and left to vibrate "in free space”
0 éﬁ (with the inertia of the clamped/free beam creating bending
(50) (33 ol3 stress), the device will behave as an accelerometer or

vibration sensor. Adding mass, or altering the free length of
the element by clamping, can change the resonant
— § frequency and sensitivity of the sensor to suit specific
@iy — & applications. Multi-axis response can be achieved by

POSITIVE SIDE SIDE VIEW NEGATIVE_SIDE positioning the mass off center. The LDTM-028K is a
- vibration sensor where the sensing element comprises a
cantilever beam loaded by an additional mass to offer high
sensitivity at low frequencies.
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Storage Temperature: -40°C to 85 °C

FEATURES
Withstands High Impact
= A Higher Temperature Version up to 125 °C available on a

200
e _L.ls f Solder Tab Connection
Operating Temperature: 0°C to 85°C
% o 1 Custom Basis
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LDT WITH CRIMPS VIBRATION SENSOR/SWITCH

APPLICATIONS

Vibration Sensing in Washing Machine
Low Power Wakeup Switch

Low Cost Vibration Sensing

Car Alarms

Body Movement

Security Systems
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EXAMPLES OF PROPERTIES
Four different experiments serve to illustrate the various properties of this simple but versatile component.

Experiment #1

LDTO as Vibration Sensor - with the crimped contacts pushed through a printed-circuit board, the LDTO
was soldered carefully in place to anchor the sensor. A charge amplifier was used to detect the output signal as
vibration from a shaker table was applied (using a charge amplifier allows a very long measurement time constant
and thus allows the "open-circuit" voltage response to be calculated). Small masses (approximately 0.26g
increments) were then added to the tip of the sensor, and the measurement repeated. Results are shown in Table
1 and the overlaid plots in Fig. 1. Without adding mass, the LDTO shows a resonance around 180 Hz. Adding
mass to the tip reduces the resonance frequency and increases "baseline" sensitivity.

LDTO Sensitivity: Effect of Added Mass
{Figure 1)
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TABLE 1: LDTO as Vibration Sensor (see Fig 1)

Added Mass Baseline Sensitivity at Resonant +3 Db Frequency
Sensitivity Resonance Frequency

0 50 mV/g 1.4 V/g 180 Hz 90 Hz

1 200 mV/g 4 V/g 90 Hz 45 Hz

2 400 mV/g 8 V/g 60 Hz 30 Hz

3 800 mV/g 16 V/g 40 Hz 20 Hz
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Experiment #2

LDTO as Flexible Switch - using a charge amplifier to obtain "open-circuit" voltage sensitivity, the output
was measured for controlled tip deflections applied to the sensor (supported by its crimped contacts as described
above). 2 mm deflection was sulfficient to generate about 7 V. Voltages above 70V could be generated by bending
the tip of the sensor through 90= (see Table 2, Fig. 2).

LDTO: Voltage Output vs Tip deflection
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Deflection (mm)

TABLE 2: LDTO as Flexible Switch (see Fig 2)

Tip Deflection

2mm
5mm
10 mm

max (90°)

Experiment #3
LDTO Electrical Frequency

Response - when a source capacitance
of around 480 pF is connected to a
resistive input load, a high-pass filter
characteristic results. Using an electronic
noise source to generate broad-band
signals, the effect of various load
resistances was measured and the -3 dB
point of the R-C filter determined (see
Table 3, Fig. 3).

Charge Output o/c Voltage Output
3.4nC 7V
7.2nC 15V
10-12nC 20-25V
>30nC >70V

Magnitude (dB)
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LDTO Electrical Frequency Response
(Figure 3) C: 480 pF
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TABLE 3: LDTO Electrical Frequency Response (see Fig 3)
(480 pF source capacitance)

Load Resistance -3 db Frequency
1 Megohm 330 Hz
10 Megohm 33 Hz
100 Megohm 3.3Hz

Experiment #4

LDTO Clamped at Different Lengths - using simple clamping fixture, the vibration sensitivity was
measured (as in (1) above) as the clamp was moved to allow different "free" lengths to vibrate. The sensor may
be "tuned" to suit specific frequency response requirements (see Table 4, Fig. 4).

LDTO0: Resonant Freq vs Clamped Length
{Figure 4)
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TABLE 4: LDTO Clamped at Different Lengths (See Fig. 4)

Length Beyond Resonant Settling Time
Clamp Frequency (5 cyc)
20 mm (no clamp) 180 Hz 28 msec
16 mm 250 Hz 20 msec
11 mm 500 Hz 10 msec
7 mm 1000 Hz 5 msec
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LDT WITH CRIMPS VIBRATION SENSOR/SWITCH

ORDERING INFORMATION

Description Part Number
LDT0-028K 1002794-0
LDTM-028K 1005447-1

NORTH AMERICA EUROPE ASIA

Measurement Specialties, Inc., MEAS Deutschland GmbH Measurement Specialties (China), Ltd.,
a TE Connectivity Company a TE Connectivity Company a TE Connectivity Company

Tel: +1-800-522-6752 Tel: +49-800-440-5100 Tel: +86 0400-820-6015

Email: customercare.dtmd@te.com Email: customercare.dtmd@te.com Email: customercare.chdu@te.com

TE.com/sensorsolutions

Measurement Specialties, Inc., a TE Connectivity company.

Measurement Specialties, TE Connectivity, TE Connectivity (logo) and EVERY CONNECTION COUNTS are trademarks. All other logos, products and/or company names referred to
herein might be trademarks of their respective owners.

The information given herein, including drawings, illustrations and schematics which are intended for illustration purposes only, is believed to be reliable. However, TE Connectivity makes
no warranties as to its accuracy or completeness and disclaims any liability in connection with its use. TE Connectivity's obligations shall only be as set forth in TE Connectivity's Standard
Terms and Conditions of Sale for this product and in no case will TE Connectivity be liable for any incidental, indirect or consequential damages arising out of the sale, resale, use or
misuse of the product. Users of TE Connectivity products should make their own evaluation to determine the suitability of each such product for the specific application.

© 2015 TE Connectivity Ltd. family of companies Al Rights Reserved.

SENSOR SOLUTIONS /// LDT0-028K Piezo Vibration Rev 1 07/2017 Page 5

=TE

connectivity



http://www.te.com/sensorsolutions
customercare.dtmd@te.com
customercare.dtmd@te.com
customercare.chdu@te.com

OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




