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Piezoelectric Ceramics for High Power Applications
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Piezoelectric ceramics are used to convert electric energy to mechanical
energy and vice versa and have wide applications in various industries.
TAMURA are engaged in extensive development and manufacturing, from
composition to processing of piezoelectric ceramics materials, which are used
mainly for high power application products.

TAMURA's ceramics possess various features such as high strength, wide
amplitude characteristic, fit for fine processing, and a low aging rate.
Applications include piezoelectric transformers, ultrasonic transducers, fish
finder equipment, ultrasonic probes, and various types of sensors.

HK# DSEMEBH
SEM photo of HK Material

EME5ER  Standard Materials Characteristics Table

H B B2 = B of @ % Models
Item Mark Unit K SS SA HK HKO07
#  E Density 0 10%kg /m? 7.88 7.94 7.91 7.93 7.51
Ko 63 61 59 72 72
ESERESEE ka1 35 35 35 42 44
Electromechanical kas % 71 71 69 77 79
coupling coefficient ki 54 55 51 51 53
kis 66 66 61 70 75
HFEEER &117/&o0 1390 1470 1403 2250 3670
Relative permittivity £33’/ &0 - 1230 1320 1370 2200 3500
EEOTHEY dat -130 -130 -131 -230 -310
Piezoelectric strain das 107"?m /V 290 305 282 470 670
constant dis 460 455 405 675 945
BEhEN g3t -12 -11 -11 -12 -10
Voltage oﬁput constant B2 U 26 26 23 24 21
gis 37 35 32 34 29
st 12 12 12 16 16
ﬁﬁﬁﬁ : Sa3t 10-2m?/V 15 16 14 20 22
Elastic compliance
Se6™ 32 31 31 41 42
Nr 2200 2200 2300 1900 1900
A Nat 1600 1600 1600 1400 1400
Nas Hz - m 1500 1500 1600 1300 1300
Frequency constant N 1900 2100 2100 2100 2100
Nis 900 1000 1000 900 900
B4 E(—40~20C) Tr -80 100 50 -450 -450
Temperature characteristics TCf . 3500 3000 2500 4000 4000
BEFME20~80C) Tir ppm /°C -50 50 150 -100 -200
Temperature characteristics TCf 4500 2500 2000 3500 6300
K7t Poisson's ratio o = 0.32 0.30 0.31 0.32 0.30
ﬁma’]ﬁgﬁ;ﬁ Qnm — 1300£200 2200200 20001200 50 50
Mechanical quality factor
Fa—g Curie point Te © 320 312 315 307 210
*E.%ﬁéﬁ tand % 0.1 0.2 0.2 2 2
Dielectric loss factor
o P
ff/eragfgrain diameter D Hm 13 12 12 1 26
ShES ?EEEB%&% J_I'%Iﬁ‘/:.( #ﬁ’éi&#ﬁﬁ%%&% Tt — FIF1T—5—
- L Multilayer applied Piezoelectric Ultrasonic Sensors actuator
Main applications products transformers transducers
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Environmental Characteristics of Materials
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Temperature characteristics of resonance frequency Aging characteristics of resonance frequency

10 10
5 _ 5
— 2
= =
— iy ———
¢ ° S —s8
~ w
T ] J—
[ SA
5 5 L
< ——HK
——HKO7
-10 -10
60 40  -20 0 20 40 60 80 100 0 1 10 100 1000 10000
TrCl tlhr]

P LR RS

Temperature characteristics of relative permittivity Aging characteristics of relative permittivity
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Temperature characteristics of electromechanical coupling coefficient (kr) Aging characteristics of electromechanical coupling coefficient (kr)
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FAEE DI Outline of terminology
nE E L2537 RO ERBE (BLE) M Density : Actual measuring density (specific gravity) of sintered ceramics.
N 5 N 5 W Electromechanical coupling coefficient : Coefficient which shows conversion capacity from
= A T ., % — (DI 3 ey
B BRBHESHS TR — BEI - ORREENERTER electric to mechanical energy and vice versa
W LESFER FBEROIBNE (1kHz) M Relative permiltivity : Relative value of capacity (1kHz).
. - . W Piezoelectric strain constant: Constant which shows a distortion when the electric field is
B EEVTAER BRESAZEEDVTHERTIRE given
W EEHEAER BHEMAEXICETEIERDBIRTERE l Voltage output constant: Constant which shows an electric field strength generated when a
y N - N 5 stress is given.
- . . R
W BHETEH BER TS T A (V- TROEH) W Elastic constant : Elastic compliance (Inverse number of Young's modulus).
B ARHER HIREE B M A RO RIEFL-E M Frequency constant : Value multiplied resonace frequency by length of direction of
NN - polarization.
W R7I b ABUAFILERHFINEHDL W Poisson's ratio : Distortion ratio between polarized shaft direction and right angle direction.
W R R E RS EMIRENC BT BIBRERTEROME M Mechanical quality factor: Reciprocal of constant which shows a loss at the elastic
oscillation.
—& IR =3 N=|
W Fau=m SRFHRT SRR AR M Curie point : Critical temperature where a polarization is extinguished.
| Bi-ESERd BEARTHOIFNX—IBRERTER H Dielectric loss factor : Constant which shows an energy loss at the conductor.

M Average grain diameter : Average diameter of crystal grain in the ceramics.
CRTR 53T ADTIIEERE 99 9 yelala
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Piezoelectric Ceramic Transformer (SOLIDFORMER®) RETENGS
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Piezoelectric transformer (SOLIDFORMER®) can generate a high voltage by
a low voltage input through the utilization of a resonance phenomenon of the ’
piezoelectric transducer.

The applications include high voltage power supplies,such as inverters for ’

liquid crystal display back-lighting, dust collectors, copy machines, facsimile
machines, ionaizer, and ozonizers.

C JR I8 Principle )

EBN AREBRBC—REZROBBERY., —RAEESH oEXE (95%UL) * High efficiency (above 95%).
FICAEL. = RAEEESEICHELEDTT (REIEAHEATR) . oRett * Inflammabilty.

. _ NN e Y51 * Thin thickness.
—RENCRSTETREIEFHIREHE (Fr) DEEEANTSLE, )
- \ oI ENEL ¢ No flux leakage.
WEEMRICEEVEIREIZEECL. EERRICE)ZOREICE e . N
A~ o SfEFEM * High reliability.

iRy N = S

BBV BIE (Vo) # = RAPSHHENET o HAEHRDE TS  * Self control function of output current.
The piezoelectric transformer has primary and secondary o EIK S/ A XD * Low harmonic current noise.
electrodes on the piezoelectric ceramic. The primary side is
polarized in the thickness direction and the secondary side in the
length direction. (Arrow mark shows polarization direction). When S N
a voltage having a resonance frequency (Fr), determined by the [ C 7 & Cautions ]
length dimension, is input on the primary side, a strong mechanical D ERENES T A RTE A — T BEREIET B R T,

oscillation is generated by inverse piezoelectric effect, and a b BTN 1A CEE T BN L AL BB A D BT
high voltage (Vo) is output from the secondary side, matching its ) - ‘

oscillation by direct piezoelectric effect. P The unit may be damaged if a load is open when it starts driving.
P Characteristics will deteriorate when the unit is driven over the maximum rated.

—REE(AFA) Primary electrode

(Input) - — g4 (4:47) Secondary electrode
(Output)
B \‘\ llllll e T 577 Stress
C N T, o ]] - --%fi Displacement

— AN - A /\ #5 Nodal point

EEFSVADIEHEIESEE Reliability Evaluation for Piezoelectric Transformer

HERTHEE Test ltems #BR%&M  Test Conditions
FE45M4E Dynamic characteristics 60°C. T Rated output 20,000h Bl E
=85 EE{E High temperature, high humidity test | 60°C. 95%RH. E1&H7 Rated output 10,000h Bl E
&% Thermal shock —25°C (30min) «— 85°C (30min) 1,000 cycle LI E

&% Frequency 10 ~ 55Hz
& &p Oscillation #& & Amplitude 1.5mm 100 cycle
# 5| Sweepage 4.6min

& & Shock 80G. 11ms. IE5%/E Signature wave 10 cycle
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Piezoelectric Transformers Specifications & Dimensions

EH #4207 m%E  Model No.
ltem AP-313TP AS-313T AS-B523T AS-A243T AS-A163T
BATIE Po (W) 2.0 2.0 3.0 4.0 6.0
Maximum Vo (Vrms) 1000 1100 1500 1800 2300
AL Ta (C) -10~85
Fr (kHz) 150 150 125 100 70
TR - C (pF) 500£20% 500£10% 615+20% 460+10% 750£10%
FMERES | oy (pF) 400 400 560 400 670
Electric
Characteristics, L1 (mH) 50 50 60 120 160
Equivalent C1 (pF) 20 20 30 20 40
Circuit
Constant R1 (Q) 150 70 70 100 70
Co2 (pF) S 3 4 4 5
o () 5 5 5 435 5
EX  Weight(g) 1.5 1.0 2.0 2.5 75
2. 15 114
94 lg A B = J = L
P >l o
\
-
SRR T | ale
Exterior Dimensions
o |
d L st Y
Lﬂ‘l 35MAX L%Z‘L = T e
35MAX o ! 997

FiHEES (FREAR I )
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| . 4 | - 160t
I —-Co1 % —Co2 i ; -
! |
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. &
' 1:¢ T RL : Load resistance
| | .
L __ _JE®hI2R Piezoelectric transformer | CL : Load capacitance
¥5 1 Characteristics
AiRHELEHNEE Fregency-Vout characteristics IR S R Load resistance and Gain
40
AS-A163T
(Amode)
Vin : const. — AS-A163T

- 30 || As-A243T

| [poere S

i RL=1MQ £

e Z 2

a.R-I ’ /

10 /
- * * 0 L L L L L
60 & o IS 80 50 150 250 350 450 550

A% Frequency (kHz) BTHE Load resistance (kQ)
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Ultra Compact High-Voltage Power Source ZETEAIGE

B E Features

I ICEIRL I EENS Y REEHICL A B H AR AL DRI « Drastic miniaturization was realized by use of materials developed on our own method

for piezoelectric transformers and by the adopotion of new circuit system which
requires no special IC.

* Increase in mounting efficiency by users

HBL- 5080. HBL-5081. HBL-5091. HBL-5092 HBL-5080, HBL-5081, HBL-5091, HBL-5092

® AT Z4EM (0~5VNDIALNA—LEEIZ LY EZ) + Output voltage changeable characteristic by control voltage.(0~5V)

&) Kigh/ B bzRE
® 1—H—RERT VT

ESHILHE Electrical Specifications

HEOY h%E
Model No.

ANEE
Input voltage

HAEE
Output voltage

HAER
Output current
HlEA TE B[ il EEEHIE
Sontielisystem Constant voltage control Constant voltage control

SERabO—IL
Outside control

g 82
Dimensions
REES HABERRE v yhZ HBERIET7I—LESD
Abnormal signal Shut-down at overload of output Alarm put out at overload of output
142

lon quantity

HBL-5091 HBL-5092 HBL-5080 HBL-5081

Vv DC12+10% DC24+10%

kV -1~-5 MAX 1~5MAX -4~-8MAX 4~8MAX

MA | -10 <-5kV> ~ -40 <-1kV> 10 <BkV> ~ 40 <1kV> =A -80 =A 80

\ 0 <-1kV> ~ 5 <-5kV> 0 <1kV> ~ 5 <5kV> 0 <-4kV> ~ 5 <-8kV> 0 <4kV> ~ 5 <8kV>

g 7 41

5 &

External view

-

TRt
HBL-5080
Lot No.

— S e &
801

£
Y
&)
B

OUTPUT TERMNAL >
0 Toh = ?/ ¥
e CAUTION HIGH VOLTAGE A jn ‘ & %/j/// T
g4 | |EF = &
= * Slash parf : Resin
AR 128271 —R “’i'_ri“i ual)
. . 9.15) (28.15) (39.5)
Dimensions/Interface ﬁ ”TL—’—" _
Mo|q =
:N\PIUT CONNECTOR % GROUND Vout High %
vin w0 v
2:GND = =
3: ON/OFF T —
4:0UT CONTROL L
INPUT CONNECTOR

& TALARM
F 200N
& 30

2 LGND

 SON/OFF Unit: mm

¥ MHRIEEREICLD
*: According to our company’s measurement standard.
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Make to order product

Ultrasonic Transducer for High Power Applications

FRIISETERAPEBALLTERTNTEELEN RATRRERAELT [T
BAGIBECHAThTOETY,
COLEEGBEREFEICISASH. 2 LTI NELSKE BRFKREL,SERE
RAE TRENRROBE RIRS FEZRUEZELT .

TR, ERARNT. TR 7 EERE. ABRNE. v —GElcTHAL
&Y,

Ultrasonic waves have been used for many industrial and business purposes
in the past, now it is being applied to home appliances. In response to market
demand TAMURA will provide various types and forms of ultrasonic transducers in
all shapes and sizes from low to high frequencies.

Applications include ultrasonic cleaners, medical probes, esthetic related
equipment, shoal finding equipment, sonars,etc.

SZ[K for Reference
TDSE Series HEOTRE | N (mm) B3 (mm) friges) =11 0 F2| fr2ui) *3 Kt )>1< 4| Cpr) 5
Model No. Diameter Thickness | Frequency1 PC%) Frequency2 i Capacitance
TDSE20 20.0 2.05 111.0 49 1010 45 1800
t TDSE25 25.0 2.05 87.5 49 1010 45 2800
TDSE28 28.0 2.05 79.0 49 1010 45 3400
40.7 2. 4. 101 4 71
TDSE40 0 05 54.0 60 010 5 00
40.7 2.55 54.0 60 800 40 5600
42.7 2. ! 2 101 4 7
_ TDSE43 05 50.5 6. 010 5 800
42.7 11.2 50.5 68 200 31 1500
TDSE70 71.5 2.05 31.0 62 1010 45 22000

1 EARRARSE (A% +5%)

Frequency for the planer oscillation(tolerance +5%)
* 2 BRMWESHRE (BAMm)

Electromechanical coupling coefficient for the planer oscillation
% 3 EHHEIHRARE (RE £5%)
L Frequency for the thickness-mode oscillation (tolerance +5%)
# 4 BRMWEERE (EH75R)

Electromechanical coupling coefficient for the thickness-mode oscillation

¥ &, REBEERIFIDEH - FITEZTY. %5 BERE (at 1kHz, 22 £15%)
“t” means the thickness and “A” means the parallel Static capacitance (at 1kHz tolerance +15%)
tolerance of ceramic before silver electrode is KZOM 2 1E, 200kHz ~ 7.0MHz DEEE TIHEERTAE (fef2L TDSE70 I, 500kHz ~ 7.0MHz)
printed. Other notes:Ceramics having desired fr2 shall be provided.

(in the range form 200kHz to 7.0MHz) except for TDSE70 (from 500kHz to 7.0MHz).

TBLE Series nanseE | M em | P @m | B mm fret 1 kpo 2| Cpp *3
Model No. | Qutside diameter | Inside diameter | Thickness | Frequency | Coupling Coefficient | Capacitance

[/7T0.01]A] TBLE1507 15.2 6.6 2.00 100 42 840

t TBLE3015 30.0 14.7 5.00 48 42 1300

TBLE3515 35.0 14.7 5.30 44 42 1850

TBLE5023 50.0 23.0 6.00 30 41 3000

1 TBLE6030 60.0 30.0 6.30 25 42 3900

TBLE7032 70.0 32.0 6.50 215 44 5400

H 1 EBEERERE (RF £5%)

Frequency for the planer oscillation (tolerance +5%)
2 BRMAMESERYE (BhE)
Electromechanical coupling coefficient for the planer oscillation
%3 BERE (attkHz, D £15%)
Static capacitance (at 1kHz tolerance +15%)
5 . L _ MZOM tiE, 0.25 ~ 10.00mm DFEE THREEE
tld, BERENRIFIOES « FITEETRT, Other notes : Ceramics having desired thickness shall be provided.
“t” means the thickness and “A” means the parallel (within the range from 0.25 to 10.00mm)
tolerance of ceramic before silver electrode is printed.

TPE Series HEOI8E | RKE(mm)* |18 (mm)* 1| Ed# (mm) Kkt (%) 2 | fr (kHz) *2 CnF) %4
Model No. Length Width Thickness | Coupling | Frequency | Capacitance
L L’”JM TPE17535 | 1750 35.0 255 40 800 275
TPE20025 200.0 25.0 2.55 40 800 225
””””” 1 TPE8080 80.0 80.0 2.55 40 800 29.0
= / / #10 ERE 3FARA SYIMIN T ATRE BRI T, (ERRARNIS AT 4E.
1 Ceramics having desired dimensions shall be provided.
unless they can not be cut out from those 3 above-shown dimensions.
%2 BREWHEAHRK (BHAER)
¥tk SREBERIFIOEH « FITEZTRT . Electromechanical coupling coefficient for the thickness mode oscillation
an : apr %3 EHAAHRERE (RE £5%)
' means the thlckne_ss and “A means the parallgl Frequency for the thickness-mode oscillation (tolerance +5%)
tolerance of ceramic before silver electrode is %4 BBEAS (@t 1kHz, 2= +15%)
printed. Static capacitance(at 1kHz tolerance +15%)

MZOM &, 700kHz ~ 2MHz DEE TR HE
Other notes : Ceramics having desired thickness shall be provided.
(within the range from 700kHz to 2MHz)
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Bolt-clamped Langevin Type Transducer

FLZDHRIVMED T Y 2N 8 (BLT) IREFIE. SHRE TAIRBIFEICENTVS
ALIDRRLIZEBEIIVIREFERL VWS, BE. ANNNT-BLUERE
BCHU TRELLBERREDNFIRETT

TAMURA's bolt-clamped langevin type (BLT) transducers are capable of generating
stabilized ultrasonic waves against the fluctuations of temperature, input power
and load fluctuation, using high strength and large amplitude piezoelectric ceramic

material. (high strength and large amplitude)

—@EDRULT  Products Nomenclature ) N

(OF S Z) ¥E 3 @ Horn outside diameter
@tFIvIRNE @ Ceramics outside diameter
@EFIVIRAME(S: 14, D: 21) (3 Ceramics quantity (S:1 pce. D:2 pcs.)
@ HIRREFEEK (kHz) @ Resonance frequency (kHz)
OUTEERAAR(HR—VE, DIX L — ) (® Rear metal form (H:Horn type D:Straight type)
© EEXITVEE (B A, N E; X IHRIEMI0 P1.0)  ® Connecting screw hole (B:with N:without, Screw form:M10 P1.0)
@ F#EA= (A:3800pF, S:3500pF) () Static capacitance (A:3800pF, S:3500pF)
S J

A2, {t#% Dimensions / Specifications

TBL4535D-28HB[] TBL4535D-40HB[]
IH B Iltems TBL6035D-28HN TBL3830D-70HNA
TBL4535D-28HN[] O TBL4535D-40HN[]
©36
_ 236
AL | e -
A 305
AR iR © NI [ ‘
Dimensions(mm) ® | b3 ~ [ ]
Specifications ;T:: g L
g % i - = 4
I 3 4‘3\ '\ TymT ars
945 n uiirrg]cje:ssing m‘[ ‘ 60 Gmi‘;ﬂgﬁmg M10P1Groove processing “”—J
M10P1
HRE B
Resonance frequency (kHz) 28 0 0
HIRAVE—FVR N \ N
e ) 30LLF  below 30 40LLF  below 40 100~ below 100
HERE
Static capacitance (pF) S20UCISE00 2200
HEANEN 70(HEHEFARS) 50 (2ABHEFARS) Sl il 72 e )
Allowable input power (W) 70(Using one BLT only) / 50(Using two BLT's and more) / 25(U;in2"t"i: E,T_T.s a:g x:ore)
fERIRE S
Allowable operating temperature (°C) TR e D

ARV MIEDBEEMIASHYE A, * In case with the bolts, groove processing is not provided.
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Receiving orders for custom designed piezoelectric inverters

ZLTTILHEEN0.2~6WETHOHRZ LSEIEE ST =412 Inverters for cold cathode fluorescent lamp lighting with customer
DNTHRIELTEYES, specifications, up to 0.2 ~ 6W power consumption, are available.
- - ek e Your enquiry will be attended to, based on the data described on the

BROHEIRRBO b Y g g TR, ot i

EENT=5]

RREE DC v+ Vv

Operation voltage

HARMERE

N AC Vrms

Output open circuit voltage

HAER

Output current AC_____mAms

anrrikin EEE Lamp voltage Vrms

Load resistance &E/ Lamp electric power W

= [E] <z K

IR ".ﬂi 70, 100, 160 kHz

Oscillating frequency

ot

B D

*T L

Number of tube —— 5T Lamp

S~TiE - s

Dimensions £& Length & Width =3 Height mm

ADIEF ANEFRaiE

Input terminals Input terminal model name/number

HEF HAwmF R E

Output terminals Output terminal model name/number

Wi 2

yeHRE . e s .

Dimmer function B YES: [ 73 /_l:/7 Chopping

(] &#EAF*  Current dimmer
Egtiﬁ ACm Arms%T
Dimmer range
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O HN—%SUIN, AR, B, BEELEVTESY, BREDFRERVET,
O HN—DEVERICOVWTHEFEERIPBHLTOETOT, MhiaVTEE,
BEOFERELUET,

ANE B
O ANDEE. ARBRCEABE. EREBHFBATEERLIL,
KK, BEORRELDENBIETY,
O EHSNI-FBIREEEATERLEVWT W, RE BEDFERELD_ENHIET,
O K RETUCLUEBDELBVIREERALZE, BREFORERELDEPHIET,
O ERME, ETNDSVIGERT. BREMARZHIRETIIERLEVTZE,
KK, BREORRELDIENBIETY,
O KR GRMISBENEE, REES5ALVLIICHEMERLZEL,
o A AV, ZOMERS. ASHADOERENROSNEFHI, EHICERAZFIELT
FEEV, DIHBAREED BN ERERETITERSZE,
o ZOfth. fEMA LMY BELISEGAAMBREZEMBERIALIV,

HEEDREMI KROSNBHERICHENICLZIFEEF. FERICHVTESGME
REEL TV ES BV BILET,





