Multilayer Piezoelectric Actuators
AE Series Resin Coated

KEMET

aYAGEO company

Overview

Multilayer piezoelectric actuators are ceramic elements
used to convert electrical energy into mechanical energy
such as displacement or force by utilizing the piezoelectric
longitudinal effect.

KEMET's multilayer piezoelectric actuators are produced
based on our unique element structure design and
piezoelectric ceramic materials with high electrostrictive
factors. Compared to conventional piezoelectric
actuators, they are smaller in size but can generate higher
displacements and forces at low voltages.

The Resin Coated AE series actuators feature compact size
and a wide variety of shapes for applications such as ultra-

fine positioning mechanism and drive sources.

Applications

Typical applications include positioning, auto focusing
of optical systems, pumps, mass-flow valves, vibration
source, vibration controls, sensors, image stabilization
of DSC, mirror/prism positioning, manipulators, motors
and printers.

Benefits

« Large generated force of 3,500 N/cm?

* Operating temperature range from -25°C to +85°C

* High-speed response: Driving up to about 1/3 of self-
resonant frequency (in several ten kHz)

+ Low power consumption: Can be retained at the leakage
current state of 100 pA or less

+ Very small size: 1/10 or smaller than conventional
multilayer actuators

* RoHS/REACH compliant

Built Into Tomorrow
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Multilayer Piezoelectric Actuators - AE Series Resin Coated aYAGEO company
Ordering Information
AE 0505 D44 H40 D -HO F
Series Ceramic Cross Nominal Overall Coating Tvpe Hole Environmental
Section (mm) Displacement (um) Length (mm) 9P Compliance
AE = 0505 = The last two Blank = Standard D= Blank = No hole F = RoHS/REACH
Resin Coated Type 5mmX5mm digits specify the overall lengths of 5, Thin coating type | HO = With hole Compliant
(Coating areaisnot | displacement values. | 10 or 20 (See "Environmental
included) Example: D44 = 44 ym | H09 =9 Compliance" below)
H18 =18
H40 = 40

Application Examples

Application Examples

Semiconductor manufacturing system

Precision machinery, mechatronics
Home appliances

Audio equipment

Imaging equipment

Computer, OA equipment

Optical equipment
Communications

Medical equipment

Measuring instrument

Automotive

Clamping actuator of wire bonding, actuator of shaker, actuator of damping system, positioning
of light source

Sewing machine, robot, vibration of parts feeder, positioning of equipment, pressure sensor
Actuator of pump

Speaker

Actuator of resolution improvement, actuator of autofocusing, actuator of damping
Pressure sensor, positioning of memory device (data storage or others)

Positioning of stage, actuator of autofocusing, actuator of shaker and damping system
Polarization control, wavelength control

Micropump, ultrasonic transducer, manipulators

Pressure sensor, acceleration sensor, fine positioning

Vibration Control
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Multilayer Piezoelectric Actuators - AE Series Resin Coated aYAGEO company

Element Structure

KEMET's multilayer piezoelectric actuators are designed using unique element structure technology and proprietary ceramic
materials with high electrostrictive factors.
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Ceramic

This particular structure and technology involved provide a unique product with below advantages compared to other similar
solutions:

Against electromagnetic actuators
+ Faster response

« Higher resolution for positioning
« Large generated force

* Low power consumption

* No electromagnetic noise

Against bimorph piezoelectric actuators

« 7 times the energy conversion efficiency of the bimorph type actuator
+ Lower power consumption

+ Large generated force

« Stable displacement, reduced shift and creep phenomena

+ 100 times the response speed of the bimorph piezoelectric actuator

Against stacked piezoelectric actuators

« Compact size (less than 1/10 the specific volume of the stacked piezoelectric actuator)
* Low drive voltage

+ Easy touse

* Inexpensive
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aYAGEO company

Dimensions in mm
Outer dimensions in mm

Overall length 10 and 20 mm Products
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Note:

Factory-shipped polarization:

o |

T2

Red lead wire = (+)
White lead wire = (-)
Above drawings do not include dimension of wire connection area and diameter of the wire. Please contact KEMET for details.

Overall length 5, 9, 18 and 40 mm Products

Direction of displacement

Wi

W3

T1
T2

Outer Dimensions (mm)
Part Number
H 0.1 T, 0.1 W, £0.1 T, Maximum W, Maximum | W, Maximum
AE0203D04DF 5
AE0203D08HO09DF 9
AE0203D08DF 10
AE0203D18H18DF 18 20 30 24 34 >3
AE0203D16DF 20
AE0203D44H40DF 40
AE035035D08H09DF 9
AE035035D18H18DF 18 35 35 39 39 6.0
AE0505D04D-HOF 5
AE0505D08D-HOF 10
AE0505D08H09DF 9
AE0505D08DF 10 5.0 5.0 5.4 5.4 7.5
AE0505D18H18DF 18
AE0505D16DF 20
AE0505D44H40DF 40
AE0707D08H09DF 9
AE0707D08DF 10
AE0707D18H18DF 18 7.0 7.0 7.4 7.4 9.5
AE0707D16DF 20
AE0707D44H40DF 40
AE1010D08H09DF 9
AE1010D18H18DF 18
AE1010D16DF 2 10.0 10.0 10.4 10.4 12.5
AE1010D44H40DF 40
AE1414D16DF 20 14.2 14.2 14.6 14.6 16.7
AE2525D15DF 20 25.1 25.1 25.5 25.5 27.6
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Dimensions in mm cont.

Wire dimensions in mm

¢d
®D

/

Note:

@d = Diameter of lead wire

@D = Outer diameter including the thickness of coating
L = Lead wire length

Lead wire : Copper wire with Tin plating
Coating : PTFE (Polytetrafluoroethylene)

Wire Dimensions
AWG od [])] L UL Number

Part Number

AE0203D04DF
AE0203D08H09DF
AE0203D08DF
AE0203D18H18DF
AE0203D16DF
AE0203D44H40DF
AE035035D08H09DF
AE035035D18H18DF
AE0505D04D-HOF
AE0505D08D-HOF
AE0505D08H09DF
AE0505D08DF
AE0505D18H18DF
AE0505D16DF 26 0.5 0.8
AE0505D44H40DF
AE0707D08HO9DF
AE0707D08DF
AE0707D18H18DF
AE0707D16DF 26 0.5 0.8
AE0707D44HA40DF
AE1010D08H09DF 30 0.3 0.5
AE1010D18H18DF
AE1010D16DF
AE1010D44H40DF 26 0.5 0.8
AE1414D16DF
AE2525D15DF

30 0.3 0.5

100 1993

30 0.3 0.5
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Dimensions in mm cont.

AE0203D04DF AE0203D08HO9DF
E <
3.4 Maximum % Maximum 3.4 — g
310.1 % E ‘ 3.0 0.1 Z %

—— —=Ea=

Piezoelectric Ceramic
Coating (Epoxy Acryl)

Piezoelectric Ceramic
Coating (Epoxy Acryl)

PTFE Lead Wire PTFE Lead Wire
PTFE Lead Wire PTFE Lead Wire L=100t5 / L=10015

L =100 £5
(Red color: +)

L =100 45
(White Color: -)

(Red color: +) (Black Color: -)

Soldering Point

5.5 Maximum Soldering Point

Lead free MM.S Lead free
AE0203D08DF AE0203D18H18DF
£ 3
3.4 Maximum % Maximum 3.4 «—, g
w1, | gl 3001 25

——— ———=E=¢

Piezoelectric Ceramic

Piezoelectric Ceramic Coating (Epoxy Acryl)

Coating (Epoxy Acryl)

PTFE Lead Wire
L =100 15

PTFE Lead Wire _———
(Black Color: -)

L =100 15
(Red color: +)

PTFE Lead Wire
L =100 15

(White Color: -)

PTFE Lead Wire
L=100+5

(Red color: +)

Soldering Point
Lead free

Maximum 5.5 Soldering Point
Lead free Maximum 5.5
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Dimensions in mm cont.
AE0203D16DF

Maximum 3.4
310.1

——— =

Piezoelectric Ceramic
Coating (Epoxy Acryl)

1
Maximum 2.4

PTFE Lead Wire
L =100 15

PTFE Lead Wire
5 (White Color: =)

L =100+
(Red color: +)

0.1

+

KON =

5.5 Maximum Soldering Point
Lead free

AE035035D08H09DF

3.9

0.1

3.510.1 o 3
|
) |
==
|

Piezoelectric Ceramic
Coating (Epoxy Acryl)

©03)
©0.5)

on]

PTFE Lead Wire
L =100 %5
(Black Color: -)

(Red Color: +)

\

PTFE Lead Wire ‘
L=100 %5 i

I

Soldering Point

AE0203D44H40DF

3.4 Maximum

340.1

—== =

Piezoelectric Ceramic

Coating (Epoxy Acryl)

PTFE Lead Wire
L =100 £5

(Red color: +)

5.5 Maximum

+
2.4 Maximum

J

40 £0.1

PTFE Lead Wire
L =100 £5

(White Color: -)

I

r\7\Soldezring Point

Lead free

AE035035D18H18DF

3.9 Maximum
3.5%0.1 3 F
n

)

3.5+0.1
3.9 Maximum

AN

Piezoelectric Ceramic
Coating (Epoxy Acryl)

@0.3)
@0.5

PTFE Lead Wire
L=10045

(Red Color: +)

S

T

x|
PTFE Lead Wire

L=10045
(Black Color: -)
Soldering Point
Maximum
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Dimensions in mm cont.
AE0505D04D-HOF AE0505D08D-HOF
5.4 Maximum Maximum 5.4
som 5.0 0.1
o \
| 9 7 ‘ -
g 2 S 3 ™ ol &
e mry o R
2 H =
‘ 541 ‘ - Coating (Epoxy Acryl)
i Piezoelectric Ceramic 0.4

Coating (Epoxy Acryl) ‘

Piezoelectric Ceramic

02,925

PTFE Lead Wire
L=10045

(White Color: -)

PTFE Lead Wire
L=10045

5.040.1

(Red Color: +)

Soldering Point

AE0505D08H09DF

Maximum 5.4
5.040.1

——= =

Piezoelectric Ceramic
Coating (Epoxy Acryl)

Maximum 5.4

PTFE Lead Wire PTFE Lead Wire
L =100 £5 / L =100 5

(Red color: +) (Black Color: -)

Soldering Point
Maximum 7.5 Lead free
[ —

92,925

PTFE Lead Wire
L =100 £5

(White Color: )

+ +
PTFE Lead Wire
L=1005 BN
(Red color: +) | b
- S
Soldering Point ' i 2
AE0505D08DF
Maximum 5.4
5.0 0.1
>, o |
=) o T <
g g \ — | w
SUSRRET)
| S— +l =
541 1 S g
T | 3 |5
_Coating (Epoxy Acryl) ‘

Piezoelectric Ceramic

PTFE Lead Wire
L =100 %5

(White Color: -)

PTFE Lead Wire
L =100 t5

(Red color: +)

10.0 £0.1

Soldering Point
Lead free

—
Maximum 7.5
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Multilayer Piezoelectric Actuators - AE Series Resin Coated

KEMET

aYAGEO company

Dimensions in mm cont.

AE0505D18H18DF
Maximum 5.4
50401

! 3

i =1 12

=
Piezoelectric Ceramic
Coating (Epoxy Acryl)
o
oo

3

I
\
Ry
PTFE Lead Wi | z
ead Wire i © )
- - PTFE Lead Wire
L=1005 \ L= 10045
(Red color: +) | (Black Color: -)
]
Soldering Point
Lead free
Maximum 7.5
AE0505D44H40DF
£
=1
E
5.4 Maximum — g
5+0.1 (=i
‘ |1
—— =
Piezoelectric Ceramic ‘
Coating (Epoxy Acryl)
Ff?
|
]
1B
| -
b f
i [ y
i i | <
PTFE Lead Wire B PTFE Lead Wire
L=100#5 ] L=100 5
(Red color: +) } ‘ } (White Color: -)
|
1
7.5 Maximum ‘ Soldering Point

Lead free

AE0505D16DF
5
E
5.4 Maximum 3
540.1 g3

i
r:tﬁb - Q)é
Piezoelectric Ceramic
Coating (Epoxy Acryl)

PTFE Lead Wire PTFE Lead Wire
L =100 5 L=10015
(Red color: +) 1 (White Color: =)

\
/-
—— f
T o
! ~
——
‘ Soldering Point
7.5 Maximum Lead free
AE0707D08HO09DF
7.4 Maximum
7.0 0.1
. 1S
| ~12
| =
| Sy
~

Piezoelectric Ceramic

Coating (Epoxy Acryl)

@i
33
511

PTFE Lead Wire
L =100 £5

(Red Color: +)

PTFE Lead Wire
L =100 45
(Black Color: -)

Soldering Point
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Multilayer Piezoelectric Actuators - AE Series Resin Coated

KEMET

aYAGEO company

Dimensions in mm cont.
AEQ0707DO08DF

7.4 Maximum
. 7.040.1 |

el

Piezoelectric Ceramic
Coating (Epoxy Acryl)

)
)

H (90.3
7.0+
7.4 Maximum

PTFE Lead Wire
L=100+5

(White Color: -)

AE0707D18H18DF

7.4 Maximum

7.040.1

\
\
_ 44‘444
™Hh=
+
7.4 Maximum

Piezoelectric Ceramic

Coating(Epoxy Acryl)
RS
oo

.=V
541

PTFE Lead Wire
L=10015

(Red Color: +)

18 £0.1

PTFE Lead Wire
L=10015

(Black Color: -)

Soldering Point

|
PTFE Lead Wire ‘
L=10045 |
(Red Color: +) | S
T +l
: o
Soldering Point —T =
Lead Free |
|
I I
i
9.5 Maximum
AE0707D16DF
7.4 Maximum
7.0£0.1
g
( v 9| |§
7 \
ik
~
Piezoelectric Ceramic
3
\8>" Solder Finished (Pb Free)
Coating (Epoxy Acryl)
N
N
@ X
) PTFE Lead Wire
PTFE Lead Wire (L =100) Black (-)

(L=100) Red (+)

20+

Soldering Point
Lead Free

9.5 Maximum

9.5 Maximum Lead Free
AE0707D44H40DF
7.4 Maximum
7.010.1
£
=
=
===t 2|3
2=
N
Piezoelectric Ceramic ™~
Coating (Epoxy Acryl)
@)
oo
X
547 S
- +i
g
PTFE Lead Wire PTFE Lead Wire
(L =100) Red (+) (L = 100) White (-)
Soldering Point
Lead Free
9.5 Maximum
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Dimensions in mm cont.
AE1010D08HO09DF AE1010D18H18DF

10.4 Maximum 10.4 Maximum

10.0 +0.1 10.0 £0.1

— —
w Piezoelectric Ceramic

Coating (Epoxy Acryl) Coating (Epoxy Acryl)

|
~
10.0 0.1
10.4 Maximum

10.0£0.1
10.4 Maximum

I
|
i
|
I

@)
o
3
| s—
501
\
|
PTFE Lead Wire PTFE Lead Wire ‘
L =100 +5 L=100%5 ! -
(Red Color: +) | (Black Color: -) ) | F
PTFE Lead Wire : = PTFE Lead Wire
| - =100 | L=10085
! = (Red Color: +) | (Black Color: -)
| > |
Soldering Point
Soldering Point Lead Free
12.5 Maximum Lead Free 12.5 Maximum
AE1010D16DF AE1010D44H40DF
10.4 Maximum
10.040.1 c
=1
\ E
E 10.4 Maximum — <§’é
S| E =]
—— ) F|F 10 +0.1 X ) g
d 2|= 510.5 22 g g
2| = Th L S
Piezoelectric Ceramic Piezoelectric Ceramic |
Coating (Epoxy Acryl) Coating (Epoxy-Acrylic)
X |
; PTFE Lead Wire !
PTFE Lead Wire _ =
(L=100) Red (+) - M ! PTFE Lead Wire
s PTFE Lead Wire | (L = 100£5) White Color (+)
o - —
Soldering Point Q (L =100) Red Color (+) ‘ =
Lead Free | S
T
10.4 Maximum 12.5 Maximum
12.5 Maximum
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Dimensions in mm cont.

AE1414D16DF AE2525D15DF
14.6 Maximum 25.5 Maximum
25.1 +0.1
14.2 £0.1 |
. IS Reinforcement (Epoxy) ‘
= | £ (Both-side) ‘ e
b= T |E =l ! S|E
i A S Tt 7& b
) < | I
i - i wn
. . ‘ 54] | S
Piezoelectric Ceramic Piezoelectric Ceramic \
Coating (Epoxy-Acrylic) Coating (Epox-Acryl |
)
|
& PTFE Lead Wire S
PTFE Lead Wire (L=100) White Color (-)
(L =100) Red color (+) = q
Soldering Point S PTFELead Wire /| PTFE Lead e
Lead Free N L =100 45 27.6 Maximum =100
‘ (Red Color: +) (White Color: -)
1 Soldering Point
16.7 Maximum Lead Free
Performance Characteristics
Item Performance Characteristics Conditions

Operating Temperature Range

Recommended Storage Condition

Maximum Driving Voltage

Displacement

"Generated Force
(Compression Resistance)"

Capacitance

Capacitance Tolerance
Dissipation Factor

Insulation Resistance
Resonance Frequency

Tensile Strength

Young's Modulus

Temperature Cycle Test

-251t0 +85°C

-5t0 +40°C / less than 40% R.H.

150 VDC

See Table 1 - Ratings & Part Number Reference

See Table 1 - Ratings & Part Number Reference

See Table 1 - Ratings & Part Number Reference

+20%
5% or less

See Table 1 - Ratings & Part Number Reference

See Table 1 - Ratings & Part Number Reference

1/10 of generated force

4.4X 1010 N/m?

Displacement: Initial value £20%
Capacitance: Initial value +30%
tan 6: Less than initial rated value
Insulation Resistance: 1 MQ or more

When applied with a DC voltage at ambient temperature.
When driven by an AC voltage at ambient temperature
plus temperature rise due to heat generation.

No condensation.

Recommended storage to be at room temperature.

At 150 VDC

The force required for restricting the displacement to zero
when the maximum driving voltage is applied.
f=1kHz,V=1Vrms (< 10 uF)

f=120Hz,V=1Vrms (> 10 pF)

Value obtained in one minute at 150 VDC.
Both ends of the element are in free state.
Typical values of the element under our test conditions.

Typical values of the element under our test conditions.
Typical values of the element under our test conditions.

Room temperature (3 minutes)

At -25°C for 30 minutes

Room temperature (3 minutes)

At +85°C for 30 minutes

Repetition of 10 cycles of the above
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Multilayer Piezoelectric Actuators - AE Series Resin Coated aYAGEO company

Environmental Compliance

All KEMET Multilayer Piezoelectric Actuators are RoHS and REACH Compliant.

Article 33(1) of the REACH Regulation states that manufacturers and importers of articles (products) are required to notify
their customers of the presence of any Substances of Very High Concern (SVHC) in their products exceeding 0.1% by weight
and provide instructions on safe use of the product.

KEMET Corporation reports regarding the Article 33(1) of REACH Regulation as follows:

1. Applicable Product:
Multilayer piezoelectric actuators (AE, AER, ASB, ASL and AHB Series).

2. Report for content of REACH SVHC list:
The product(s) above contain a substance by more than 0.1wt% per product weight that was published in the 8th update of
the REACH SVHC substances (December 19, 2012).

3. Regarding safety of the multilayer piezoelectric actuators (Piezoceramic products):

The Piezoceramic that is used in this product becomes ceramic by sintering powder containing PZT as a main ingredient.
It is chemically stable, with minimum risks toward the human body or environment within the intended use of the product.
Please note that risks could occur in the case of inhalation or accidental oral uptake of powder ceramics.

4. Technical product information on the multilayer piezoelectric actuators (Piezoceramic products):

The manufacturing technique of the “piezoceramic products” whose main ingredient is Lead Titanium Zirconium Oxide
(PZT) has been established, and there is no alternative material that can exhibit superior performance than PZT at this
moment. Please note that the piezoceramic is listed as an exempt on RoHS (2011/65/EU) Annex lll (7c.1).

5. Responsibility of piezoceramic manufacturers:
Piezoceramic manufacturers report information regarding PZT containment in their products to the customers to obey the
article 33 of the REACH regulation.
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Table 1 - Ratings & Part Number Reference

Electrical Energy/ Physical
Power
Part Number e Resonance Insylation Generated Cro.ss Overall Displacem.ent (um) Stiffness | Weight
(WF) Frequency | Resistance Force Section | Length at Maximum (N/um) ©)
(kHz) (M0) (N) (mm) (mm) | Voltage of 150 VDC
AE0203D04DF 0.09 261 100.0 200 2X3 5 4.6 1.5 43.5 0.4
AE0203D08H09DF 0.16 152 100.0 200 2X3 9 8.0£2.0 25.0 0.7
AE0203D08DF 0.18 138 100.0 200 2X3 10 9.1£1.5 22.0 0.8
AE0203D18H18DF 0.40 76 50.0 200 2X3 18 19.0£2.0 10.5 1.4
AE0203D16DF 0.35 69 50.0 200 2X3 20 17.4 2.0 11.5 1.6
AE0203D44H40DF 0.82 34 20.0 200 2X3 40 42.0 6.6 47.6 2.5
AE035035D08H09DF 0.33 152 50.0 410 3.5X3.5 9 8.5+1.5 48.2 1.2
AE035035D18H18DF 0.80 76 10.0 410 3.5X3.5 18 19.0 +2.0 21.6 2.3
AE0505D04D-HOF 0.27 261 10.0 610 5X5/1D3 5 4.6 1.5 132.6 1.1
AE0505D08D-HOF 0.54 138 10.0 610 5X5/1D3 10 9.111.5 67.0 1.6
AE0505D08H09DF 0.68 152 50.0 850 5X5 9 8.711.5 97.7 2.4
AE0505D08DF 0.75 138 50.0 850 5X5 10 9.1+1.5 93.4 2.6
AE0505D18H18DF 1.60 76 10.0 850 5X5 18 19.0£2.0 447 47
AE0505D16DF 1.40 69 10.0 850 5X5 20 17.4£2.0 48.9 5.2
AE0505D44H40DF 3.40 34 5.0 850 5X5 40 42.0 6.6 20.2 11.0
AE0707D08H09DF 1.40 152 10.0 1,700 X7 9 8.7 1.5 195.4 3.8
AE0707D08DF 1.50 138 10.0 1,700 7x7 10 9.1 £1.5 186.8 5.0
AE0707D18H18DF 3.40 76 5.0 1,700 7x7 18 19.0£2.0 89.5 8.0
AE0707D16DF 3.40 69 5.0 1,700 7x7 20 17.4£2.0 97.7 9.0
AE0707D44H40DF 6.70 34 5.0 1,700 X7 40 42.0 6.6 40.5 17.0
AE1010D08H09DF 2.90 152 10.0 3,500 10X10 9 9.0+2.0 388.9 9.0
AE1010D18H18DF 6.60 76 5.0 3,500 10X10 18 20.0 £3.5 175.0 19.0
AE1010D16DF 5.40 69 5.0 3,500 10X10 20 18.4 3.5 190.2 20.0
AE1010D44H40DF 13.60 34 2.0 3,500 10X10 40 42.0 +6.6 83.3 36.0
AE1414D16DF 10.80 69 2.0 7,000 14X14 20 18.4 £3.5 380.4 38.0
AE2525D15DF 30.50 69 0.4 20,000 25X25 20 15.6 2.0 1282.0 105.0

Custom Design Parts

Customized parts are available on request. Please contact KEMET.
Below guidelines can be used as reference regarding generated displacement and generated force.

Item Characteristics
Roughly proportional
to the length of the element
Roughly proportional
to the sectional area of the element

Displacement

Generated Force

Product Cross Section 1 x 1 mm square or larger
Product Length 1 mm or longer
Product Shape Available in cylindrical ring or other
shapes
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Multilayer Piezoelectric Actuators - AE Series Resin Coated aYAGEO company

Electrical Characteristics

Figure 2 - Generated Force vs. Displacement

Figure 1 - Voltage vs. Displacement e
of AE0O505D16F in Driving Voltage
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Figure 3 - Generated Force vs. Displacement - 1 Figure 4 - Generated Force vs. Displacement - 2
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Figure 5 - Temperature vs. Displacement Figure 6 - Temperature vs. Displacement
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Notes:

* Listed data are reference values. For the voltage vs. displacement characteristics, the same length of piezo series shows the same voltage vs.
displacement characteristics.
* Definition of generated force for figures 2, 3 and 4: force required for restricting the displacement to 0 when the maximum driving voltage is applied.
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Multilayer Piezoelectric Actuators - AE Series Resin Coated aYAGEO company

Electrical Characteristics cont.

Figure 7 - Voltage vs. Displacement in Time Figure 8 - Heat Generation vs. Drive Frequency - 1
30
Ambient Temperature : 23T Driving signal waveform: Sine wave (150Vp-p)
_ Model : AEOS05D16F Model : AE0505D16
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Figure 9 - Heat Generation vs. Drive Frequency - 2
Model: AEO505D16
Temperature measurement : 5 minutes later from operation
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Electrical Characteristics cont.

Voltage vs. Displacement Generated Force vs. Displacement Temperature vs. Displacement
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Electrical Characteristics cont.

Voltage vs. Displacement Generated Force vs. Displacement Temperature vs. Displacement
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Electrical Characteristics cont.

Voltage vs. Displacement Generated Force vs. Displacement Temperature vs. Displacement
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Electrical Characteristics cont.

Voltage vs. Displacement Generated Force vs. Displacement Temperature vs. Displacement
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Electrical Characteristics cont.

Voltage vs. Displacement

Generated Force vs. Displacement

Temperature vs. Displacement
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Electrical Characteristics cont.

Voltage vs. Displacement Generated Force vs. Displacement Temperature vs. Displacement
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