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H Introduction

FDK piezoceramic buzzers generate sound
through the bending vibrations of a thin metal
plate adhered to a piezoceramic disc. These
buzzers feature a low power consumption, a
safe, spark-free and non-contact structure, and
a small size and light weight for an easy
mounting to printed circuit boards. As a result,
anincreasing number of piezoceramic buzzers
are now used to generate an artificial voice in
combination with voice synthesizing ICs. To
produce high-quality piezoceramic buzzers,
FDK has capitalized on many years of
piezoceramics production and outstanding
ceramic processing technologies and thin film
forming techniques. By adding a sophisticated
audio know-how to this manufacturing expertise,
FDK offers a large array of electronic tone
generating products, such as piezoceramic
diaphragms, sounders and buzzers, to meet
loud sound outputs, wide frequency ranges, and
many other requirements.

FDK

Features

B Use of high-performance piezoceramic elements to meet loud sound
volume and wide frequency range needs.

B High quality achieved by integrated in-house production, from
piezoceramic materials to buzzers.

B Clear, pleasant electronic tone.

B Reliable, effective operation in a wide variety of equipment and ambient
conditions.

B A wide, convenient selection from elements to complete buzzer products.

Applications

® Consumer electronic appliances: Refrigerators, microwave ovens,

washing machines, electric fans, VCRs, air conditioners, bath heaters,
sewing machines

Clocks and toys: Digital clocks and watches, alarm clocks, calculators,
game machines, greeting cards

Office equipment: Photocopiers, typewriters, cash registers, personal
computers, facsimiles

Automotive instruments: Speed alarms; reverse drive buzzers; light,
oil, battery, seatbelt check sounders, keyless entry

Safety and security equipment: Fire alarms, burglar alarms, gas
leakage alarms

Other electronic equipment: Vending machines, automatic controllers,
bicycle horns, telephones, cameras

B Makeup of piezoceramic buzzer products

—| Piezoceramic diaphragms

©) 3) (O Electrode (silver)
External-drive @ @ % gsgaer:il\?edlsc
(EE-type) @ Metal plate
(brass,stainless steel)
Self-drive O— @
(EF-type) O @

Piezoceramic sounders

Piezoceramic buzzer products

Piezoceramic buzzers

Casing o
External-drive Piezoceramic diaphragm
(EE-type) Lead wire
Self-drive
(EF-,OSF-types)
- Casing

° Pot-type piezoceramic diaphragm

o Circuit board

o Lead wire to power source

(EB-,U-types)

EI__F'El = l%%% EE — Casing
///\ Piezoceramic diaphragm
Lead pin to power source

*Please refer to page 17 for the difference between external-drive type and self-drive type.
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B Piezoceramic diaphragms

®How piezoceramic diaphragms are named
@ ©& — ® 0

® @ ©) @ ®
(DEE: External-drive type (@)Resonant frequency in 0.1 kHz
EF: Self-drive type (®Terminal code
(@Outer diameter of metal plate
in mm

(3)Shape code

®External-drive type diaphragm rating

Electrical characteristics Dimensions (mm)
: g Metal plate |Weight
Par:)s Resonant | Resonant | ~ . . |Max. input| Rated working | Metal plate P|ez‘ocera|tmc Total |Metal plate|Shape eat p.ale °9
numboer frequency | resistance p(pF) voltage | temperature range | ouer dameter | | 5% I thickness | thickness material | (g)
(kHz) (@ max.) (Vp-p max.) (°C) (0D) (0d) (M ®
EE13A-70A 7.0+0.5 400 10,000+30%| 30 —20to0+60 13 9 0.22 0.1 ® Brass 0.2
EE20A-63A 6.3+0.6 300 10,000+30%| 30 —20t0+60 20 14 0.43 0.2 ® Brass 0.8
EE27A-39A 3.9+0.5 200 20,000+30%| 30 —20t0+60 27 19 0.48 0.25 ® Brass 1.6
EE35A-30A 3.0+0.5 200 32,000+30%| 30 —20to0+60 35 25 0.58 0.3 ® Brass 3.4
®Self-drive type diaphragm rating
Electrical characteristics Dimensions (mm)
: ‘ Metal plate |Weight
Parl;s Resonant | Resonant Capacitance Max. input| Rated working | Metal plate P|ez‘ocera|l11\c Total |Metal plate |Shape eat p.ale =
number frequency | resistance p(pF) voltage | temperature range | outer diameter out:re(ln;:mneter thickness | thickness materia (9)
(kHz) (@ max.) (Vp-p max.) (°C) (6D) (6d) (T )
EF27A-41A 4.1+£0.5 300 18,000+30%| 30 —20t0+60 27 19 0.48 0.25 ® Brass 1.6
EF35A-30A 3.0+0.5 200 30,000+30%| 30 —20to0+60 35 25 0.58 0.3 Brass 3.4
®Shapes
®  External-drive type Self-drive type
d D]
D D
T T
t t
I 1 " I 1 ‘
i i
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B Piezoceramic sounders

®How sounders are named
[EE- and EF-types]

@® 00 K—6® OO0 BN

® &) ® O]

(DEE: External-drive type
EF: Self-drive type
(@Outer diameter of casing in mm
(®Height: Approx. height in mm when mounted
(@)Shape code

®

® @

(®Oscillating frequency in 0.1 kHz

(®Terminal code

@DLead wire length: Length in mm from
external surface of casing (omitted when
lead pins)

(®Rated input voltage: Voltage for measuring
of output sound pressure;for operating
voltage, refer to max. input voltage.

®External-drive type sounder rating

FDK

[OSF-type]
O][s][F] ®[s]— @® [D
@ @ ® @

(DPiezoceramic sounder: General name
for OSF-type sounders

(2Shape code

(3 Dimensions: Outer diameter of diaphragm
in mm

(@ Series code

(Measurement condition: 25°C+2°C, 45~60% RH)

Electrical characteristics Shapes and structures .
nE::::ar Output(%%u%c?np-){essure Capacitance Mva(l))l(tidngpeut terﬁ;teergtvuvgkrg]ngge Dg:;?gf ons (.m m Shape | Terminal | Casing W(e;;ht
(Measurement condition) (PF) (Vp-p max.) CC)  |diameter| 1IN color

EE1205K-40R-5V | 67 (g'\(}f'zs%aﬂavej 6’8°k°§;0°/° 25 20-4+60 | ¢12 | 52 | ® | Leadpin | Black | 0.6
EE1403K-39YB60-5V | 65 (Ss\ng;ﬂ”g;r’fvej 9’8°k°,j;’)0°/° 25 —20t0+60 | 014.8| 35 | ® |Leadwire| Black | 0.5
EE1707K-40R-3V | 73 (ggfg%fﬁ“gma"e) 9’80k0:23300/ ° 30 —2010470 | 017 | 8 © | Leadpin | Black | 1.3
EE2108K-40R-3V | 75 (ggsz;’Si“an:’a"j 14’%°k0|jz?’)0°/° 30 —20t0470 | ¢21 | 82 | ©® | Leadpin | Black | 2.2
EE2115K-28R-12V | 85 Ggf}:)z;f‘ufgecmavej 20,80k0:23)0°/° 30 ~30t0+85 (é’f})) 9 ® | Leadpin | Black | 2.2
EE24K-37F110-3V | 75 (g\o/gsl-‘l)zs%ir;wavej 10’?10k0:300/° 30 ~20t0+60 | 24 | 45 | ® | Leadpin | Black | 2.3
EE3314K-10R-12V | 75 G‘;';',Zpsg,“?rgc“rfve j 562?28:3?% 30 —20t0+70 | 033.5 | 14 © |Leadwire| Black | 5.2
EE3406K-10R-60V | 80 ( ;g';'/;_ﬁ“ﬁwave) ssi?ggi?% 60 —20t0+70 | ¢34 | 6.3 | @ | Leadpin | Black | 5.3

Although rated power supply voltage is shown at the end of parts number, refer to the column of maximum input voltage for operation

securing voltage.

®EXxternal-drive type sounder shapes

® EE1205K-40R-5V

012
|
\

52,15

EE1403K-39YB60-5V

<05

00.8

M2
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FDK

®EXxternal-drive type sounder shapes

Unit=mm
© EE1707K-40R-3V (D EE2108K-40R-3V
6.8
1.2 22
[ S |
0
[aV)
_ = —|—g _ 5
| A G
(® EE2115K-28R-12V (® EE24K-37F110-3V
35 7 45
A 6+0.5 3.5 290 N 115
o
JRY - 11045
| ——— i)
- g = |
o R —— [
N
. '

Close-up of ® g Recommended sclew fixing torque

M2 round headed small screw: 2.0 kg fcm max.

© EE3314K-10R-12V  EE3406K-10R-60V 6.3__
®
14 35 Close-up of ® ‘ - Close-up of ®
® ]
3.5
] T*g S 34, o
— Y < 1) - -
0 -ar-— 3 |
| 3 | — y “
1o} I
® =1 ! ki —
Y — o :;
: S o ! 3.4 o ©
o] ©
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FDK

®External-drive type sounders: sound pressure vs. frequency

B EE1205K-40R-5V 90 EE1403K-39YB60-5V EE1707K-40R-3V
o) ) g
= 80 3 80 S 90 /\A
5 AI\ S A A S A
v 70 80
‘. AT SRV, WASALMEN M
= | N\ s ALY 5 A N
a 60 \V) o 60 YW a 70 UV
£ NI/ E E J N/ N
3 50 3 50 3 60 VIR -
(0] 9] @
40 40 50
0.5 1 2 5 10 0.5 1 2 5 10 0.5 1 2 5 10
Frequency (kHz) Frequency (kHz) Frequency (kHz)
- - - - EE24K-37F110-3V
100 EE2108K-40R-3V 110 EE2115K-28R-12V 5100
o )
< 90 | T 100 A 2 9
o Al o J\ S ANA
2 80 \/‘/ " 2 90 A 2 80 / \\
e WA NA MV L AN DAL 8 e AN Y
g. 70 v A o 1 U\ \vvv \/ _g- WASAVARY o4 V VV VV\,
T
5 60 5 70 V —\ 5 60
® 5 @ 60 ® 50
0.5 1 2 5 10 0.5 1 2 5 10 0.5 1 2 5 10
Frequency (kHz) Frequency (kHz) Frequency (kHz)
EE3314K-10R-12V - -
100 100 EE3406K-10R-60V
[oa) )
T 90 //\\ N/A z 90 I\v
g g
a 80 JAVAVA\_V// \Vad @ 80 M /
% [ : WY
57 S 70 | —""]
T
c =
é 60 3 60 / \/\/\
50 @
0.2 05 1 2 10 5002 Y ) P—
Frequency (kHz) ) ) Frequency (kHz)
Input: square wave, rated voltage (30 Vpp for EE3406K-10R-60V)
Measuring distance: 10 cm (1 m for EE3406K-10R-60V )

®Example of recommended external-drive type sounder circuit

DC+ If R2 & C becomes high oscillateing frequency becomes low, By changing of R2 & C,oscillating
Y and if R2 & C becomes low oscillating frequency becomes hight.  frequency changes. 0.22uF
< R2 25k DC+
R1 2k > 2 R3 2k R2 C
ghs 10k 1nF =
Ringer R2
R1 Ic CoEx
G | )/ NN Piezoceramic
! | — p p —_lﬂmders o3
Piezoceramic e ey [ —1 T
7fr1 Tr.2;17 sounders C-MOS IC is equivalent to MC14011 i
Tr drive
IC drive Ringer IC drive
Tr1 & Tr2 is equivalent to 25C18158L.
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.Self-drlve type Sounder ratlng (Measurement condition: 25°C+2°C, 45~60% RH)

Electrical characteristics Shapes and structures .
Parts Oscilti Output sound pressure Oscillati Current | Rated power [Operating| Ratedworking | Dimensions (mm) Casi Weight
number Ssguiéon (dB min.) s(cleaz)mg Consumption | supply voltage | voltage | temperature range | Outer Height Shape | Terminal C"z)sll(?rg (9)
(Measurement condition) (mA max.)| (VDC) | (VDC) (°C) diameter| €'Y
EF3114K-30S-12V [Continuous] 75 (12VDC, 1m) | 3.0+0.5 10 12 3to18 | —20to+60 [¢31.1 | 11 ® |Lead pin| Black 5.1
OSF2-27B Continuous‘ 77 (12VDC, 1m) | 3.3+0.4 10 12 6 t020 | —20t0+70 (028.5 | 15 © |Leadpin| Ivory 3.3
OSF4-27B Conﬂnuous‘ 75 (12VvDC, 1m) | 2.9+0.5 10 12 61018 | —20to+70 [¢28.5 | 13.5 Lead pin| Ivory 3.6
OSF5-32B Continuous] 90 (24VDC, 1m) | 2.5+0.5 30 24 (151033 | —20t0+70 |033.5 | 14 Lead pin| Black 5
OSF6-21D Continuous] 70 (12DVC, 1m) | 3.7+0.5 10 12 31018 | —20to+70 [9p22.5 | 12 Lead pin| Gray 1.7
OSF6S-21D Continuous‘ 73 (12VvDC, 1m) | 3.6+0.5 10 12 31018 | —20t0+70 [¢22.5 | 12 © |Leadpin| Gray 1.8

Above data were obtained by measurement using FDK'’s test circuits.
Please refer to each product specification about circuit and components.

@Self-drive type sounder shapes

Unit=mm

® EF3114K-30S-12V OSF4-27B, OSF5-32B, OSF6-21D

Ground

Main terminal sign e
Polarity sign

F: Feedback terminal
j i G: Ground

!
@:* « p M: Main terminal
=

M:Main terminal

F :Feedback terminal 120

G:Ground
Recommended hole positions on printed circuit board
Parts
number 0A B C oE F G

OSF4-27B | 28.5 7.5 13.5 30 3.75 6

OSF5-32B | 33.5 8 14 35 3.75 6

OSF6-21D | 22,5 6 12 23 2.5 5

The OSF6-21D case has the same shape as that of OSF6S-21D
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FDK

Unit=mm
© OSF2-27B
L
<
M: Main terminal 120°
F: Feedback terminal
G: Ground Recommended hole positions on printed circuit board
Parts No. Dimensiong ¢A B C ¢E F G
OSF2-27B 28.5 6 15 30 3.75 6
® OSF6S-21D +Polarity sign
)
o]
(\I‘ ] M.—Nq.,;-
o
N L_gi_ -
9V}
<
P25
)
°|
[ -
M: Main terminal 12 M: Main terminal 120°
F: Feedback terminal 21 4 F: Feedback terminal R ded hol i inted circuit board
G: Ground G: Ground ecommended hole positions on printed circuit boart
®Self-drive type sounders: sound pressure vs. input voltage
100 T T 40 100 T T 40 100 T ] 40
— Sound pressure Measuring — Sound pressure Measuring — Sound pressure K
--- Current distance: 1m --- Current distance: 1m - == Current '.' |
consumption consumption consymption /
90 30 90 osFa-278 3 90 Measuing ] 30
— T - — T distance: 1m o —
EF3114K-30S-12V < OSF4-278 < ,» OSF5-32B z
) E g Eg s E
K= c O c T . c
~ o = o - o
S g 8 52 : g
2 / E 2 E 2 / ! E
280 20 2 480 20 3 480 - 20 2
s 5 o s & . 5
kel ] © o K o
n = N J = =
. 3 3 OSF6-21D 3
70 = 10 70— 10 70—~ 0sF6s-210+"" 10
,-*  EF3114K-308-12V
T 0 T 0 T 0
0 10 20 30 0 10 20 30 0 10 20 30
Input voltage (DC. V) Input voltage (DC. V) Input voltage (DC. V)
®Example of recommended self-drive type sounder circuit
Intermittence period
R2 Setting of Tsec.
R5=R6
R3 T T=1.4xCx(R4+R5) (Sec.)
G
—— R1 E
F M —
T G
Continuous sound (1) Continuous sound (2) Intermittent sound
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B Piezoceramic buzzers (EB-type)

®How buzzers are named

[EB-type]
0 0® A - B3O L] D00 ©2lv
) @ ® @ ® ® @ ® ©O)

(DPiezoceramic buzzer: General name for EB-type buzzers (®Oscillation sound: C(continuous sound), | (intermittent sound)
(@Outer dimensions: Approx. outer diameter of casing in mm (7 Special specification. - -K: washable
(3®Height: Approx. height in mm when mounted (®Lead wire length: Length in mm from external surface of casing
(®Shape code (omitted when lead pins)
(®Oscillating frequency in 0.1 kHz (@Rated power supply voltage- - -Voltage for measuring of sound

pressure etc.; for operation securing voltage, refer to operating
voltage column.

O®EB-type buzzer rating

(Measurement condition: 25°C+2°C, 45~60% RH)

Electrical characteristics Shapes and structures

Parts Oscillation | Sound pressure| Oscillating | Current | Rated power |Operating| Ratedworking | Dimensions (mm) ' Casing Weight

number Sound (dB mln:) frequency [consumption| supply voltage | voltage temperiture fange |~ Outer Height Shape| Terminal color (9)

(Distance:m)|  (kHz) |(mAmax.)| (DC.V) | (DC.V) (°C)  |diameter 9

EB20A-35CW140-12V|Continuous|  70(0.3) 3.5+0.5 4 12 2.4t020]| —10t0+60 |22 11.5 | ® | Lead wire Black 4.2
EB20E-35C-12V  |Continuous| 70(0.3) 3.5+0.5 4 12 2.4t020| —20t0+60 |23 12 Lead pin Black 3.1
EB20Z-32C-9V Continuous|  80(0.3) 3.2+0.5 15 9 2.4t012| —10t0+80 |$p23 125 | © | Leadpin Black 4.4
EB2210A-38C-12V |Continuous| 75(0.3) 3.8+0.5 10 12 2.4t024| —10t0+60 |$22.6 9.5 | © | Leadpin Black 25
EB2210B-38C-12V |Continuous| 75(0.3) 3.8+0.5 10 12 2.4t024| —30t0+80 |$22.6 9.5 | @ | Leadpin Black 2.5
EB23A-30C-12V  |Continuous| 75(0.3) 3.0+0.5 8 12 2.4t032| —20t0+60 (¢23.5 | 13.5 | () | Lead pin Black 3.2
EB23B-30C140-12V |Continuous|  75(0.3) 3.0+0.5 8 12 2.4t032| —40t0+60 (¢23.5 | 13.5 | (® | Lead wire Black 3.0
EB2505A-31C-12V |Continuous| 70(0.3) 3.1+0.5 8 12 3to20] —20t0+70 |25 5 © | Lead pin Black 1.9
EBZSOSA-31CK-12V Continuous|  70(0.3) 3.1£0.5 8 12 3to20] —20t0+70 |25 5 ® | Lead pin Black 2.0
EB2509A-27C-12V |Continuous| 70(0.3) 2.7+0.5 15 12 2.4t020| —20t0+70 |$25.5 9.1 | @ | Leadpin Black 3.2
EB30B-31C-9V Continuous|  70(1.0) 3.1+0.5 12 9 2.4t032| —20t0+60 [¢31.5 | 19.5 | (D | Lead pin Black 7.4
EB30D-31C150-9V |Continuous| 70(1.0) 3.1+0.5 12 9 2.4t032| —20t0+60 |031.5 | 19.5 | ® | Lead wire Black 8.3
EB3105A-30C140-12V|Continuous|  70(0.3) 3.0+0.5 8 12 2.4t015| —20t0+60 631 5 © | Lead wire Black 3.9
EB3105A-30C-12V |Continuous| 70(0.3) 3.0+0.5 8 12 2.4to15| —20t0+60 |31 5 ™ | Lead pin Black 4.9
EB3120A-35C150-12V [Continuous| 90(1.0) 3.5+0.5 15 12 3to20[ —20t0+80 |¢31.5 | 19.5 | ® | Lead wire Blue 9.5
EB4015A-30C150-9V |Continuous|  80(1.0) 3.0+0.5 15 9 3to12| —20t0+60 |$40 155 | ™) | Lead wire Black |13.1
EB4015B-28C150-24V [Continuous| 85(1.0) 2.8+0.5 20 24 3to28| —20t0+60 |$p40 155 | ™ | Lead wire Black |13.7
EB4015C-30C150-24V |Continuous|  90(1.0) 3.0+0.5 20 24 3to28| —20t0+60 |$40 15.5 | N | Lead wire Black [13.7
EB4015C-30C-24V |Continuous| 90(1.0) 3.0+0.5 20 24 3to28| —20t0+60 |$40 15,5 | © | Lead pin Black [13.7

* The condition where the “anti-liquid seal” on the sound hole is removed.
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FDK

O®EB-type buzzer shapes
Unit=mm
® EB20A-35CW140-12V EB20E-35C-12V
+Polarity sign
R 1 I i
fo b { | —| 1 ]
33 -Qf--- —— ] © |©
COREEREE S
. S o i ) Y
¥ T N T © [Te)
b(g/ 553 'y 10 .
2z A ¥ 5 _ r
22 u © o0 - ]
o . 2.5 12 ~2» ~
. - .36 °©
11.5 15.6 .
‘ 254 ‘ Close-up of lead pin
Recommended screw fixing torque
M2 round headed small screw: 0.5kgfcm max.
Lead wire Red(+),White(-)
© EB20Z-32C-9V (D EB2210A-38C-12V
‘ +Polarity sign
i 9.5#0.3 = 4.6+0.5
¥ ! 1.0+0.5
_ —-
— 0
Y it w A — 10
o Ry
A
1 /7 %‘r] 7
l ~ Polarity sign 61.0max
} 3.6 °
‘4&" Close-up of lead pin
(® EB23A-30C-12V (® EB23B-30C140-12V
+Polarity sign 5 +Polarity sign — 1(15 o5
- 14015 ip
1 — ~— 102 :
Sl o = ;é,i, slyre L 1
_ |l L F L2 H — T 5
AR N
& '
1.5max
Recommended screw fixing torque
M2 round headed small screw: 0.5kgfcm max.
Lead wire Red(+),Black(-)

http://www.fdk.co.jp

10



FDK

Unit=mm

© EB2505A-31C-12V H EB2505A-31CK-12V

coating agent

Close-up of lead pin Close-up of lead pin

Anti-liquid seal
0.3 0.3
g.gi:@'o_g ggi:@ 0.2
_y =
= =
(D EB2509A-27C-12V @ EB30B-31C-9V
7 _195_ 35
3.4 3.
‘31»'_‘ 35 +Polarity sign ‘ E ‘
—wo A ]
0 0 =}
o (o Vgid | [
[Se] o
+Polarity sign ¢1.5max ‘ | g
T ! 1.5max
3.4
® EB30D-31C150-9V or EB3120A-35C150-12V © EB3105A-30C140-12V
7 19.5
||
3.4
@
150+5 . I ©
Ph= A

(o))
I+
N

L
|
031.5
38:0.3

3.4 '
Recommended screw fixing torque Recommended screw fixing torque
M3 round headed small screw: 3.0kgfcm max. M2 round headed small screw: 0.5kgfcm max.
Lead wire Red(+),Black(-) Lead wire Red(+),Black(-)
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FDK

M EB3105A-30C-12V (N) EB4015A or EB4015B or EB4015C
=
1.2 ]
(0] ‘ M
é’)\ ; 7:{
=
\Q/ Y
‘ Close-up of lead pin ‘ 0.3
<| © — - -
o|o 0.2
|3 e
@ﬂ g

Recommended screw fixing torque
M3 round headed small screw: 3.0kgfcm max.
Lead wire Red(+),Black(-)

© EB4015C

155

-

'35 ] 3.5

Slot indicates+pole
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FDK

O®EB-type buzzers: sound pressure vs. input voltage

@EB20A-350W1 40-12V (9EB2210A-38C-12V (BEB23B-30C140-12V
(2EB20E-35C-12V @EB23A-SOC-12V (DEB2509A-27C-12V
(3EB20Z-32C-9V (®EB2505A-31C-12V, EB2505A-31CK-12V
100 T T 40 100 T ‘ 40
—Sound pressure —Sound pressure o
3  “Currebt - Current (20
/ - consummption consumption /
/ Measuring Measuring /
i . distance: 0.3m
2 distance: 0.3 m 30 90 30
N _ / —® _
— 00 e 3 <
g = g L ® <
e S ° g
= [o% = (BYB) Q.
£ / 2
$ 80 74 20 3 8 80 — X 20 3
[o% S =8 2 e g
° o o . . o
o -— c 3 . -—
@ S, S @ I 4 S
K ) (&)
70 . 10 70— 10
R B L L r': - ="‘
oT """ 0 0T . 0
0 10 20 30 0 10 20 30
Input voltage (DC. V) Input voltage (DC. V)
(9EB30B-31C-9V (12EB3105A-30C-12V (9EB4015A
(OEB30D-31C150-9V  (3EB3120A-35C150-12V (5EB4015B
()EB3105A-30C140-12V (BEB4015C
100 w 40 110 ‘ ‘ 40
—Sound pressure —Sound pressure
-+ Current ® -+ Current
consumption consumption
K3 Measuring
/ 5 distance: 1m
90 —=——30 100 — 30
;@0 z 1 z
& £ & B
3 s = g (Continuous =
° ", = ) /@Intermittent =4
g 20 5 2 RICI R P
o 2 < .7 2
a s a ,o* @Continuous &
° o ©° PR o
c - [ L’ RA4 -
s s g “ 2
2] 5 2 +* (5Intermittent 5
O O
10 10
Measuring
distance: 1m
| 0 0
0 10 20 30 0 10 20 30
Input voltage (DC. V) Input voltage (DC. V)
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O®EB2505A-31CK-12V washable type

Washing method

Buzzers of this model is wet-washable. For washing by other methods, please consult our engineers.

Resistance to solvents

FDK

EB2505A-31CK-12V buzzers have the following solvent-resistance characteristics. If you are planning to use solvents other than those listed

below, please consult our engineers.

Solvent-resistance test conditions

Dipped in solder pot (at 245+5°C for 8 sec.)

4

Immersed in solvent (for 30 minutes)

4
Dried (at 60°C for 30 minutes)

4

Standard reliability test (refer to P.19)

Test results

Solvent Result
Pure water O
Isopropyl alcohol (IPA) O
Toluene O
Isopropyl alcohol + toluene (1:1) O
Chlorosen O
Methanol X
Methylenechloride X

Trichloroethylene

After washing, remove the “anti-liquid seal” before reuse.

(O : Satisfactory

X : Unsatisfactory

http://www.fdk.co.jp
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B Piezoceramic buzzers (U-type)

®Information on product naming

[U-type]

U @ - ® @ R b O H ©® @ V

o @ ®

O]

(@ Generic symbol for U-type piezoceramic buzzers

@ Shape number

(® Dimensions: Outer diameter of diaphragm (mm)

®

»,

FDK

Oscillation sounds: R (continuous sounds), D: (short
intermittent sounds), D: (long intermittent sounds)

®
@
® Symbol
®

indicating the presence of a horn

Rated power supply voltage:Voltage for measuring
of sound pressure etc.; for operation securing voltage,

. refer to operating voltage column.
.U-type buzzer ratlng (Measurement condition: 25°C+2°C, 45~60% RH)
Electrical characteristics Shapes and structures
Parts o at Current | Rated . -|Rated working| Dimensions (mm) | Weight
Oscillation Sound pressure Oscillating consump-| Power Operating temperature .__|Casing g
number (dB min.) | frequency |, supply | voltage Outer . Shape|Terminal (9)
sound ) ) tion | yoltage range : Height color
(Distance:m),  (kHz) (mAmax)| (DC.V) (DC.V) (°C) diameter
. Soldered
U4B-21RM-1 Continuous 72(1.0) 2.85+0.4 10 13 5t015(-20to+ 70 | ¢23 18 @ terminal Black| 4
Intermitting period: 10 Hz+30% (short intermittent)
2 Hz+30% (long intermittent)
¥ Heat resistance of U2 will be up to +85°C
®U-type buzzer shapes
Abbre. name Shape i Input voltage characteristics
Unit=mm
@ —Sound pressure

+Polarity sign

U4

-+ Current consumption
80 10

.//

\

D
o
(2}

o
o
.
IN

Sound pressure (dB/1m)
Current consumption (mA)

N

o
h

N

304 6 8 10 12 14 160

Input voltage (DC. V)

http://www.fdk.co.jp
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B How to use piezoceramic buzzers

Piezoceramic diaphragms have a simple structure consisting of a Direction of polarization °
piezoceramic disc (piezoceramic element) adhered to a thin metal l | 77 LA A | 0O
(or plastic) plate. When a voltage is charged in the polarization

direction, the piezoceramic element contracts, and expands when o —
voltage is charged in the reverse direction. The quick contraction- +

expansion motions of the piezoceramic element cause the elastic
disk underneath to vibrate and generate sound waves. (See Fig 1)

@®How the piezoceramic diaphragm

generates sound
The piezoceramic diaphragm generates sound by either the external-

drive or the self-drive oscillation technique. Fig. 1: Distortion of diaphragm

(a) External drive

Oscillation

Oscillating frequenc Features
mode gireq y

External-drive Power

Easy generation of sound circuit supply

External-drive Overation at any f by nonstable multivibrator
Fig. 2 (a) peration at any Irequency | eyt (see recommended
circuit example on page 4).

(b) Self drive
Resonance at frequency afgivgﬁ I:::t'sc;ufréigg;zit
_drive | corresponding to u v —
S?If drive minimSm aco%stic oscillation circuit (see Self-drive circuit POW‘Tr
Fig. 2 (b) |. f recommended circuit — SUPPY
impedance of diaphragm
example on page 6).
®How piezoceramic diaphragms are Fig. 2: Method of sound generation

supported 100
Piezoceramic diaphragms are placed in casings equipped with a
resonator, to obtain a required sound output. These diaphragms
are supported inside the casings by either the nodal-circular support
or peripheral support technique, and should be attached to the
support by an elastic adhesive such as a silicone agent.

Input: Square wave 3Vp-p
Measuring distance: 10 cm /\

©
o

/

Sound pressure (dB)
[e1]
o

N
— \
Supportin 1 2 3 4 5 6 7 8
pp 9 Features Frequency (kHz)
method N
. @Allows a virtually free and unrestricted vibration, and % (a) Nodal-circular support
Nodal-circular|  thus closely reproduces the acoustic impedance 7 N
support characteristics of the diaphragm. 100
Fig. 3 (a @Provides a greater strength against mechanical stress o Input: Square wave 3Vp-p
ig. 3 (a) and more stable sound performance. cJ Measuring distance: 10 cm
@Particularly suitable for a loud sound volume generation. o 90
>
. @Used to lower the resonance frequency of the @ 80 N A\
Peripheral | " pigzoceramic diaphragm by suppressing the peripheral g '\/ ~
support vibrations. T 70 /\ M \a
Fig. 3 (b) @May not have enough strength to resist the mechanical 3 W’ V\l \,\1
' stress at the support area. @

. 1 2 3 4 5 6 7 8
®Design of the resonator Frequency (kHz)

The piezoceramic diaphragm cannot produce a loud sound volume ——

only by a nodal-circular or peripheral support, and it is necessary T
to tune the diaphragm to the air acoustic impedance, a job done by
the resonator (see Figure 4, cavity v). The resonator is designed

(b) Peripheral support

Fig. 3: Supporting method

according to the equation below. 2d
C Tcaz *_“
av= - —
fav= onV eaamsydan | 2 T
fcav: Resonance frequency of  a: Radius of sound hole (mm) g v 5‘
cavity (Hz) d: Radius of supporting ring
c: Speed of sound (331+0.6T)x (mm) (_ ﬁ
10°(MM/sec) h: Height of cavity (mm)
T: Temperature t: Thickness of sound hole (mm) Fig. 4: Resonator for piezoceramic diaphragm
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@®Booster coil

When the generated sound is less audible due to muffling by the casing, a booster coil is
used to amplify the sound (see the righthand figure for an example of a circuit with a booster Example of

. . . . . . b . circuit
coil). Given the rise time and breaking time, t sec., of the switching of the transistor by a L Capacitor
voltage output from an LS| or other components, a counter voltage is generated in proportion
tothe coilinductance L and 1/t. Since this counter voltage has a Vp-p several times greater
than the power supply voltage, a proportionally greater sound pressure is obtained. In
some cases, a capacitor and a diode are included in the circuit to absorb surge current
and thus protect the transistor.

=
. Tr Buzzer

Diode &

B Piezoceramic buzzer measurement method

@Standard measurement conditions
Temperature: 25+2°C Humidity: 45—60% RH

®Electrical characteristics
1) Resonant frequency and resonant resistance
Measured by an impedance analyzer
2) Capacitance
Measured by a universal bridge or LCR meter (measured between poles at 1 kHz)

@®Acoustic characteristics of piezoceramic sounders and buzzers
The oscillating frequency, current consumption and sound pressure are measured by the measuring instruments shown below.

Measuring distance
=1
(a) External-drive | | ) ) | |
type sounder ))) )
Oscillator Wave shaping circuit Sounder Microphone Noise meter
(b) Self-drive | | ) | | | |
type sounder ))) )
DC power supply  Oscillating circuit Sounder Microphone Noise meter
(c) Buzzer | |—| |_| |))) ) ) ) | |_| |
DC power supply Ampere meter Buzzer Microphone Noise meter

Fig. 1: Measuring formats for acoustic characteristics
In the measuring test, sounders and buzzers are placed as follows:

[«—— Anechoic room

] [ =4 Microphone

I @ Sounder or buzzer
Jig

Fig. 2: Sounder and buzzer placement for measurement

Measuring distance

*Measuring distance
(OPiezoceramic sounder (self vibration and separate vibration types)
After measuring the sound pressure level from 10 cm away, the measured value is converted according to the rated distance of
each sounder model.
(OPiezoceramic buzzer
After measuring the sound pressure level from 5 cm or 10 cm away, the measured value is converted according to the rated
distance of each buzzer model.
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@®Conversion of sound pressure by distance
The sound pressure values shown in this catalog are not directly comparable
because of different measuring distances. Therefore, the following conversion

equation should be used for any comparison.
B=A+20log (La/Lb)
A: Sound pressure value at measuring distance of La
B: Sound pressure value at measuring distance of Lb

The relationship between an increase in measuring distance and a lowering of

sound pressure can be estimated by consulting the table below.

FDK

Distance increase| 2 times | 3 times | 4 times | 5 times | 6 times | 7 times

Sound pressure

drop (dB) -6.02 | -9.54 |-12.04|-13.98|-15.56 |-16.90

H Standard conditions for reliability tests

®High-temperature placement
The product is subjected to its upper limit operation temperature
(t2) for 500 hours.

®Low-temperature placement
The productis subjected to its lower limit operation temperature (t:)
for 500 hours.

®High-temperature and high-humidity

placement
The product is placed in a 60°C, 90—95% RH condition for 500
hours, during which the ON-OFF operation is checked every 30
minutes.
@®Temperature cycle
One cycle consists of one hour of the t; routine and one hour of the
t. routine, and a total of 24 cycles are imposed.

A\ Caution

1. When mounting and handling

30
-~ 20
g N
\\
5 100
B N \
2 N
[0} 0
= N
@ N \\
) ™ \ N
5 10
a N
% \ \\ \
g ~ T
- —20
5 ™
o ™N
9times [10 times| © -30
-18.06|-19.08|-20.00 _40
5 10 30 100 200

distance(cm)

Fig. 3: Distance-sound presssure
conversion chart

®Vibration

The product is shaken for two hours in the same direction for a total
of six hours in three directions, at a frequency of 10-55-10 Hz, an
amplitude of 1.5 mm, and a sweep time of one minute.

®Shock

The productis dropped three times continuously in the same direction
under a gravitational force of 100G, for a total of nine drops in three
directions.

After the completion of each test, the product is left under room
temperature for 24 hours, and then undergoes standard tests; the
measured values, i.e., the value of oscillating frequency, current
consumption, or sound pressure, should not deviate by more than
+10% from the initial measurement values.

(1) To prevent malfunctions, install the piezoceramic buzzer or sounder so that it does not come into contact with other

componets on its side or top surface.

(2) Do notblock the sound opening of the buzzer or sounder. Maintain a distance of atleast 10mm between the sound opening
and any surrounding object. Also, do not cover the sound opening with an adhesive tape or the like. If the sound hole is
blocked, the buzzer or sounder may exhibit abnormal oscillation or stop functioning.

(3) The sound pressure of the buzzer or sounder may be measured after, but not before, it is installed in the host equipment.
When determining the installation position, make sure that adverse acoustic impedance does not exist in the installation
area. If acoustic impedance exists, the buzzer or sounder may exhibit abnormal oscillation or stop functioning.

(4) When securing the buzzer or sounder with screws, tighten the screws within the specified torque range. Use pan-headed
screws and washers so the buzzer or souder casing will not be deformed. A deformed casing may cause the buzzer or

the sounder to exhibit abnormal oscillation or stop functioning.

(5) When stripping a lead wire, do not cut the conductive line inside the coating, thereby ensuring the sound will be properly
generated. Use a stripper suitable for the diameter of the lead wire.

(6) Do not apply strong force to the pins before they are soldered. If the pins are bent or cut due to excessive force, the buzzer

or sounder may not generate sound.

(7) Do not use the wrong polarity. If the buzzer or sounder is improperly connected, the internal circuit may break down when

electricity is applied.

(8)Use the buzzer or sounder within the operation voltage range. A higher voltage may damage the diaphragm and other
componets or cause a fire. With a lower voltage, the sound may not be produced.

(9) Do not apply a DC current to the piezoceramic sounder. Otherwise, silver migration may occur, which will lower the
insulation resistance and cause the sounder to stop functioning.

http://www.fdk.co.jp
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(10) Use a low-impedance (not more than 100 Q) power supply for the buzzer; otherwise, the buzzer may exhibit abnormal
oscillation or stop functioning.

(11) Do not interpose a resistance in series between the buzzer and the power supply, else the buzzer may exhibit abnormal
oscillation or stop functioning. If the interposition of a resistance is necessary to adjust the sound volume, insert a capacitor
of approximately 1 pyF in parallel, not in series, as shown in Figure 1.

(12) Do not use the buzzer or sounder in a corrosive ambience, such as an ambience containing sulfur hydrides. Otherwise,
a normal sound may not be generated due to corrosion of the componetnts and diaphragm.

(13) When washing, be sure that a solvent or the vapor of a solvent does not infiltrate the buzzer or the sounder, thereby
preventing deterioration and damage by the solvent trapped inside the casing.

(14) Do not drop the buzzer or sounder. When subjected to a mechanical shock, the sounder may accumulate a high voltage
inside its piezoelectric elements, resulting in an electric shock to anyone who touchesiit. Also if such a sounder is connected
to a circuit, it may damage transistors and/or other electronic components.

Sounders which may have accidentally been subjected to a mechanical shock can be made safe by shorting them between
the poles. Then check the sound pressure, tone and appearance before use.

(15) Take special protective measures to prevent deterioration and breakdowns, wheneverthe buzzers or sounders are stored
in the following unfriendly areas:

(D  Dusty places @ Moistplaces
(@ Hotorfrosty places ®  Humid places
(3® Areas exposed to sunlight (® Areas exposed to solvents or their vapor

(16) When operating the buzzer or sounder outdoors, protect it from moisture to ensure normal operation.

(17) When soldering on diaphragms, use a solder containing 2% silver and finish each sodering job within 1 second ata soldering
temperature of 300+10°C. If the solder does not contain silver, diaphragm performance may be adversely affected.
When soldering buzzers and sounders having lead pins, complete each soldering job manually within 3 seconds at a
sodering temperature of 300—320°C Moreover, inthe case ofthe EE1205K, EE1707K, EE2108K, EB2505A and EB3105A
models, manually complete each soldering job within 5 seconds at 260+5°C.

(18) To protect an LSl from a counter voltage of the sounder, which may be caused by an external mechanical shock, connect
a Zener diode or varister in parallel to the LSI, as shown in Figure 2.

Vop
' . 3K max. LS| ,,:Vj é |:F)’iezocera\mic
Piezoceramic 1uF A —T— buzzer
buzzer
Fig. 2
Fig. 1 9
2. When storing
To prevent deterioration and/or breakdowns, do not store buzzers and sounders in the following places:

(» Dusty places ®  Humid places
@ Hotorfrosty places (® Areas exposed to solvents or their vapor
(3 Areas exposed to sunlight @  Areas exposed to corrosive gases, such as H.S

@  Places with leaking or infiltrating water

3. Other precautions
(@  To maintain the initial performance and safety standard of the buzzer or sounder, do not disassemble, repair or
modify it.
(@ The products contain the lead so that the disposal of industrial wastes has to be required.
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