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Miniature IEPE accelerometers, their advantages 
and applications

Advantages of IEPE accelerometers:  high sensitivity, 
wide dynamic, frequency, and temperature range, low 
noise, low-output impedance, and availability of 
miniature design. 
Applications for miniature IEPE accelerometers: 
Automotive and aircraft modal testing and analysis, 
structural and components testing, general laboratory 
vibration work…
Progress in design of miniature IEPE accelerometers 
over last years
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Smallest current IEPE single axis and triaxial accel erometers

0.2 (5.6)0.48 x 0.48 x 0.48 
(12.2 x 12.2 x 
12.2)

4-pin 
connect

100TriaxialDytran3263A2T

0.007 (0.2)0.14 x 0.24 x 0.11 
(4.0 x 6.8 x 3.1)

Integral 
cable

2SingleDytran3224A2

0.19 (5.4)0.45 x 0.45 x 0.45 
(11.4 x 11.4 x 
11.4)

4-pin 
connector

100TriaxialPCB356A32

0.04 (1.1)0.25 x 0.25 x 0.25 
(6.35 x 6.35 x 
6.35)

Integral 
cable

5TriaxialPCB356A01

0.01 (0.3)0.11 x 0.34 x 0.16 
(2.8 x 8.6 x 4.1)

Integral 
cable

5SinglePCB352A73

0.16 (4.5)0.39 x 0.39 x 0.39 
(10 x 10 x 10)

4-pin 
connector

100TriaxialEndevco65-100

0.04 (1.1)0.3 x 0.25 x 0.25 
(7.62 x 6.53 x 
6.35)

Integral 
cable

5TriaxialEndevco35A

0.007 (0.2)0.205 x 0.15 x 0.1 
(5.21 x 3.81 x 
2.54)

Integral 
cable

5SingleEndevco25A

Weight, 
oz (gm)

Dimensions in 
inches (mm) 

Connector 
or integral 
cable 

Sensitivity
mV/g

Numbers 
of axis

Manufacturer
Model 
part/number
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Comparison of PCB model 356A32 and Endevco 
model 65-100 
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Configuration of the designed accelerometer
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Configuration of the designed accelerometer,
PE Transducer

It is comprised of PE Transducer 
and JFET–input amplifier, 
which is the core of the 
design. 

PE Transducer :
es = as � Vs ,
Vs=Qs/Cs,

PE element made of  PZT
(ceramic),

Operates in the annular shear 
mode. 

es is the EMF , 
as is an input acceleration,
Vs is voltage sensitivity,
Cs is electrical capacitance.



Configuration of designed accelerometer,
Charge Amplifier

a) 3 stages:  1 JFET and 2 BJT,
b) 2 wire output,
c) Ceramic disk hybrid substrate, diameter 0.17” (4.3 mm),
d) All parts are in die form.
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Providing operation over temperature range from 
-55º C to + 125º C

FET’s ZTC operating point:
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FET temperature effects:

a) VGS = VB+ VCP (VCP is barrier contact potential), V CP results in 
positive TC for I D;

b) Resistivity of material in the channel results in negative TC for I D;
c) IGSS,  I GSS � 1 pA at RT. 
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Parameters of the designed accelerometer

Sensitivity is 100 mV/g,

Range is 50 g pk,
Frequency Response is from 0.7 Hz to 10 kHz at ± 3 dB level,

Output bias is from 7.5 to 16 Vdc over entire temp range,

Operating temp range is from -65º F (-55º C) to + 257º F ( +125º C),

Voltage supply is from + 23 to + 30 Vdc,

Current supply is from 2 to 20 mA,
Noise floor is � 400 µg at wide frequency band from 1 Hz to 10 kHz,

Shock limit is ± 10,000 g pk,

Cube with a side 0.39” (10 mm), 

Weight is 0.16 oz (4.5 gm).
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Typical Frequency Response
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Conclusions
The industry’s smallest and lightest100 mV/g piezoelectric triaxial
accelerometer with integral FET amplifier has been designed for 
structural and component testing in automotive test cells and general 
lab applications.
The accelerometer is packaged in a 10-mm cube of welded titanium 
construction, has a weight of 4.5 grams and a 4-pin connector.
The F. R. ( -3 dB) is from about 0.7 Hz to about 10 kHz.
The sensor incorporates an advanced miniature hybrid charge 
amplifier with a FET-input stage.  It provides high enough gain  
necessary for the sensor's total mV/g sensitivity  over entire temp 
range from -55º C to + 125º C.
Noise floor is about 400 µg at frequency band from 1 Hz to 10 kHz.
Output impedance � 100 � .
10,000 g pk shock limit.
Two wires output availability
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