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INTRODUCTION

This catalogue describes the three different piezoceramic audible product families.

Buzzers & transducers
They have unlimited applications, and are panel and PCB mountable. The standard series operate 
in harsh weather conditions and are waterproof,  shockproof and gasproof. They are very reliable in 
critical applications. The SMA series are low cost commercial grade components PCB mountable, 
available in buzzer and transducer version. Top quality materials and elaborated working principals 
guarantees high quality products at economic cost.

Alarms & sirens
A range of waterproof and IP67 rating sirens and alarms generates an acoustic warning signal in 
critical environmental situations. They are especially designed to function from -40°C to +80°C  
offering an high life time in continuous operation. A new series of automotive car horns are 
available for advanced applications. 

Speakers and amplifiers
These brand new flat piezo speakers and amplifiers are low weight, solid-state, low distortion with
extremely small current drain. This new generation of piezo speakers can be driven by several 
audio amplifiers recently introduced on the integrated circuits market. Demonstration units are at 
your disposal for deeper evaluation of this technology in multi media and portable devices. Our 
on-line support team is assisting you with the design-in of this advanced piezo technology.

We refer to our website: http://www.sonitron.be

TUV
SUD

Our company became the European leader in piezo-ceramic acoustic components.
Today we release several new products such as piezo speakers, amplifiers and the first piezo car 
horn for the automotive industry. We are convinced that these new products will realise a 
significant contribution in the modern technology evolution and will lead to new applications.

® : Several patents are worldwide protecting the original studies and development. © : Copyright is reserved by Sonitron® n.v. for all
pictures and texts. Re-use or copies of a part may not be reproduced without written permission of Sonitron® n.v.
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COMPANY ORGANISATION

Sonitron manufactures their products in Belgium and sells them through an international network 
of distributors and representatives.
Our distributors and representatives give excellent sales and technical service.
They provide our customers with price quotations, samples, catalogues, technical assistance,...
Please check the distributors and representatives list (page 124-126) to look for your nearest 
contact person or visit our website for updated information about our worldwide distribution 
network..http://www.sonitron.be
However, if there is no distributor or representative in your country or should you require more 
detailed information, do not hesitate to contact our headquarter in Belgium.
Send your request to sales@sonitron.be or info@sonitron.be and we will be pleased to help you 
further !

Marketing 

& Sales

Customer 

Service

we will be pleased to help you

mer

TTotal
in-house

capability

Sonitron has the following departments to assist you...
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MODELS ON REQUEST

Continuous research, intensive development and specialist know-how have resulted in a 
wide range of high quality and reliable products, from the smallest and most cost effective 
buzzer to highly sophisticated alarms. This allows Sonitron to meet the needs of many 
different applications within the industrial, consumer, medical and military industry.

Ongoing investments in the in-house disciplines enables Sonitron to maintain their market 
reputation and being your first choice supplier of audible components and application 
support in acoustic technology.

Our future activities will be focused not only on research and development of new applications 
and products, but also on the development of buzzers or speakers for special customer requests. 
Our engineers will carefully study your application and give their support for the realisation of 
your audio-project with Sonitron products.  
Please send your request to: Technical support => support@sonitron.be
We will be pleased to help you !  
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EEx 1

CERTIFICATE

Management Service

TUV
SUD

The Certification Body 
of TUV SUD Management Service GmbH

certifies that:

Sonitron N.V.
Kasteelstraat 93  
B - 9100 Sint-Niklaas

Sales, design and production in Physics and Electronics
regarding acoustic components

Has established and applies 
a Quality Management System for:

Management system as per 
ISO 9001 :  2000

Intrinsically safe (EEx ia I)      IM 1 cert. ISSeP03ATEX099U

GAS-EXPLOSIVE CONFORMITY
Our standard series construction structure has been tested by:

BERGBAU-VERSUCHSSTREKKE
Postfach 140120
4600 Dortmund 14
Date: 28.09.1987

The result was that we obtained the following certificate:

Hugo R. Michiels
President and CEO
SONITRON N.V.

Hugo R. Michiels
President and CEO
SONITRON N.V.

CERTIFICATES
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REACH Statement. 

(Registration,Evaluation,Authorization,and restriction of Chemicals).
(EC 1907/2006)

REACH

Hugo R. Michiels
President and CEO
SONITRON N.V.

Hugo R. Michiels
President and CEO
SONITRON N.V.

 June 1st 2007 , REACH, the new European Community Regulation on chemicals and
their safe use entered into law. The main objective of REACH is to improve the protection
of the environment and human health, by registration and identification of chemicals in
products and derivates.

Sonitron NV  identified as `Downstream User`will closely monitor the nature of any 
substance used inside or during the production of our products. 

Sonitron NV declares it will notify, and inform its customers and distributors if an article 
contains more  than 0.1% (weight per article) of any substances of the SVHC candidate list.

 

I  herewith declare that as from october 1, 2005, all of our products are in compliance with 
the new directive 2002/95/EC (restricting hazardous materials).

We confirm that none of our buzzers (SMA, SMAT, SMAC, panel/standard series), speakers 
(SCS and SPS series) or alarms (SAS series) contain any of the following substances:

· mercury (Hg) 
· cadmium (Cd)
· hexavalent chromium (Cr (VI))
· polybrominated biphenyls (PBB)
· polybrominated diphenyl ethers (PBDE) 
· lead

Sonitron N.V. cannot be held responsible for any deviations in raw materials or components 
used in their products.  
Additional information or reports can be supplied after written and motivated request, 
provided it does not concern classified unreleased production information and subject to 
cost calculation when information is requested from third parties.

RoHS (RESTRICTION OF HAZARDOUS SUBSTANCES)
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STANDARD SERIES

Since 1977, Sonitron continuously invested in research and development, optimising their 
standard series which are used today under the most extreme and difficult environmental 
circumstances, by clients such as the Nato, Airbus, Volvo Penta, Dräger, Knogo,…

During the last 30 years, the standard series have proved to be the prime alarm, giving your 
equipment an added value. Several thousands of clients all over the world have chosen for the 
reliability and the excellent quality of piezoceramic buzzers of Sonitron.

These series are strongly recommended in applications that are critical and life time in continuous
function is tested. Critical applications are life support systems and equipment used to warn for life 
danger such as: portable gas detectors,medical monitoring equipment, aircraft cockpit alarm’s, car 
breaking alarm’s etc…                                
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ADVANTAGES

APPLICATIONS

Extremely high sound pressure level with a very clear and penetrating sound output 
Solid state shock proof buzzer
Dust and waterproof, rated to IP67
PCB and panel mounting; pin or fast-on terminals 
Very high reliability 
Low power consumption 
Wide operating supply range 
Wide temperature range
Electronics potted in epoxy
Small in dimensions 

Alarms
Agricultural equipment
Monitoring and test equipment
Medical equipment
Military equipment
Trucks & automobiles
Boats & airplanes
Signalling & process control equipment
Fire detectors 
Vending-machine
Cockpit alarm
Surveyance equipment
Underground
Traffic control
Industrial washing machine

INTRODUCTION

The standard series are based on the highest piezo 
technology and are considered as most robust series for 
industrial applications. The standard buzzers use a special 
shaped membrane (curved edge), which is fixed and 
glued into the housing. They are shock proof, as well as 
dust and waterproof (IP67). The different standard models 
cover a wide range of applications, offering functions such 
as continuous, intermittent, sweep and warbler, with a 
sound output of more than 100 dB(A). 
All standard buzzers are available with various mounting 
methods, such as PCB or panel mounting and therefore  

are equipped with either pins or fast-on terminals. The standard series include military models, 
extra loud types, as well as models operating at very low voltage consumption 
(SC 0715 BL at 0.7V) and very low current  (SP27 = 4,8 mA at 9V).
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SPECIFICATIONS

Operating 
Voltage

min.
Vdc

max.
Vdc

@ V
min.

@ V
max.

Operating SPL
Current (mA)

Function
(dB(A)*

Model Pulse 
rate (Hz)     15% (Hz)

Frequency
+
-

**

 Operating temperature -40°C to +85°C
 Storage temperature -40°C to +85°C
 Life time (at 21°C) @12Vdc continuous use min. 2000 hours  (expected life time curve in addendum)

 Case material ABS (UL rating: 94 HB)
 Standard colour of case Grey 
 Terminal material Tinned brass for both pin terminals and fast-on terminals

Reverse voltage protected.  

Weight: 13g to 24g                           
 
SPECIALS

 Operating temperature -40°C to +85°C
 Storage temperature -40°C to +85°C
 Life time (at 21°C) @12Vdc continuous use min. 2000 hours  (expected life time curve in addendum)

 Case material ABS (UL rating: 94 HB)
 Standard colour of case Grey (except the SP27 which is black) 
 Terminal material Tinned brass for both pin terminals and fast-on terminals
 Reverse voltage protected, except the SP27.

Weight: 13g to 24g                         
  Please note:  objects in proximity of the buzzer cause reflections thereby the SPL can be increased or decreased.

*All measurements are made @ 1 meter @ 12 Vdc in free air @21°C.

Supplemental

Supplemental

SC 235 A
SC 235 B
SCI 535 A1
SCI 535 B1
SCI 535 A5
SCI 535 B5
SCR 535 A
SCR 535 B
SW 535 B
SUC 516 A
SUC 516 B
SULC 516 B
SULI 516 B1
SULI 516 B5
SUM 516 A1
SUM 516 A5
SULM 516 B1
SULM 516 B5
SC 0715 BL

SP7
SP27
SCI 535 1700
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Military test conditions MIL STD202

MILITARY MODELS

Our patented bended edge membranes permit us to 
realize military applications. We deliver since more
than 30 years piezo acoustic components on military
specifications.
Our products are used in portable radio's, de-icing 
detection, airplane cockpit alarms...
We are since more than 20 years Navo approved for
several models.
We warned in time at critical moments...

The different tests are summarised below. The detailed procedures are available upon special 
request.

Thermal shock test 107 method A: The thermal shock test is performed to determine the 
resistance of a part to exposures at extremes of high and low temperatures, and to the shocks of 
alternate exposures to these extremes, such as would be experienced when equipment or parts 
are transferred to and from heated shelters in arctic areas. The products are exposed to a flow of air 
at different temperatures for at least 5 cycles.

Humidity test 103 method B: This test is performed to evaluate the properties of materials used in 
components as they are influenced by the absorption and diffusion of moisture and moisture 
vapour.
This accelerated environmental test is accomplished by the continuous exposure of the specimen 
to high relative humidity at an elevated temperature during 96 hours. 

Salt spray test 101 method A: The purpose of this test is to define if the product is resistant to salt 
spray. This accelerated laboratory corrosion test simulates the effects of seacoast atmospheres on 
metals. The coating of the product is subjected to a fine mist of salt solution during 96 hours.

Shock test 213B method H: The shock test (Sawtooth pulse during 6Ms) is conducted for the 
purpose of determining the suitability of component parts and subassemblies of electrical and 
electronic components when subjected to shocks such as those which may be expected as a result 
of rough handling, transportation and military operations. The design of the shock machine is not 
specified, but shock pulse waveforms are specified with tolerances.
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Vibration test 201 A: The vibration test is used to determine the effects on component parts of 
vibration within the predominant frequency ranges and magnitudes that may be encountered 
during the field service. The specimen is mounted on a special apparatus and subjected to a 
simple harmonic motion.

Thermal strength test 211 method A: This test is performed to determine if the design of the 
product and its method of attachment can withstand one or more of the applicable mechanical 
stresses to which they will be subjected during installation or disassembly in equipment. This pull 
of tension test is gradually applied and then maintained for a period of 5 to 10 seconds.  

NATO approved models
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INTRODUCTION

MULTI-APPLICATION SERIES SMA & SMAT

The Sonitron Multi-Application (SMA) series are specifically developed to meet a wide range of 
requirements in sound pressure, dimensions and mounting methods. This series produce highly 
reliable audible signals, giving either an extremely clear penetrating tone or a soft sound output. 
Both, buzzers and transducers, are available in five sizes, 13 mm, 17 mm, 21 mm, 24 mm and 30 mm. 
All SMA products are manufactured to meet various mounting styles such as through-hole or 
surface mounting technologies (SMD). Therefore they are equipped with either pin or SMD 
terminals. 

The Multi-Application series present the following advantages:

·  The octagonal housing provides alignment with pick & place machines for SMD models,    
which are packed in trays and protected with a heat resistant label for automatic soldering. 

·     The miniature models SMA-13 and SMA-17 offer a high sound pressure level together with a 
clear audible tone. 

·    The LT-versions of the models SMA-13, SMA-17 and SMA-21 generate an increased sound 
output. The LC-versions of the same models operate at extremely low current consumption; 
ideal for battery operated applications.  

·     The LV versions of the model SMA-21 generate an extremely loud sound output at very low 
battery voltage starting at 2 Vdc up to 6 Vdc.

·    Because of  the same case style for buzzers and transducers with different pin pitches per 
model, the user is offered a great deal of flexibility and can switch over to a buzzer or 
transducer at any time. 

·     The piezo audio technology can be qualified as solid state, highly reliable, without EMI and is 
able to withstand temperatures from -40°C to +85°C. The MTBF exceeds in reality        
several times the figure indicated in this catalogue. Lifetime depends on different factors 
and is described more in detail in the addendum.
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Round

SMA SERIES

The Sonitron Multi-Application buzzers are low cost commercial 
grade components for large volume applications.  The SMA series 
are designed to meet various requirements such as current 
consumption, voltage, sound pressure, mounting methods, 
connection, dimensions and packaging. They are available in five 
sizes: 13 mm, 17 mm, 21 mm, 24 mm and 30 mm.
The buzzers have a built-in oscillator generating their working 
frequency. They produce a highly reliable audible tone signal, 
giving either an extremely clear and penetrating tone or a soft 
sound for non-aggressive signals.

ADVANTAGES & APPLICATIONS

SPECIFICATIONS

       ADVANTAGES :        APPLICATIONS : 
       

Octagonal form 
Models with different pin pitches 
Light but solid state construction 
Little power consumption, especially the 
Extra loud LC-versions 
Wide voltage range (1,5V to 24V) 
Easy mountable 
SMA-13 and SMA-17 for applications 
with limited space 
SMD models with heat resistant label for 
protection during automatic soldering 
Automatic pick & place        

     

       

Automatic doors
Alarms 
Gas & metal detectors 
Weighing & measuring equipment 
Medical instrumentation 
Timers & clocks 
Control instrumentation & systems 
Copiers 
Automobiles & trucks 
Games & toys 
Computer peripherals 
Cash registers 

SMA-13
SMA-13LT
SMA-13LC
SMA-17
SMA-17L
SMA-17LT
SMA-17LC
SMA-21
SMA-21L
SMA-21LT
SMA-21LC
SMA-21LV           
SMA-24
SMA-24L
SMAI-24
SMA-30
SMA-30L           

* All measurements are made in free air @ 21°C @ 30cm @ 12Vdc (Except for the SMA-21LV & SMA-30 L). Buzzers soldered 
   on a PCB board with dimensions of 24cmx11cm.
** SMAI 24: intermittent pulse rate of 5Hz (@ 15Vdc).  All the other models have a continuous tone. 
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· Octagonal form 
· Models with different pin pitches 
· Light but solid construction 
· Not fixed working frequency 

Easily mountable 
· SMAT-13 and SMAT-17 for limited space 

applications 
· SMD models with heat resistant labels for 
       protection during re-flow soldering
· Automatic pick & place 

 
· Alarms 
· Gas & metal detectors 
· Measuring & weighing equipment 
· Medical instrumentation 
· Timers & clocks 
· Instrumentation & control systems 
· Copiers 
· Automobiles & trucks 
· Games & toys 
·      Cash registers 

@12Vpp continuous use at resonance frequency, tested on 
maximum sound pressure (eg. SMAT-21 @ 3.75 kHz). Life 
expectations: min.1000 hours. All tests are made @ 20°C mounted 
on PCB (expected life time curve in addendum).

SMAT  SERIES

The SMAT transducers are specifically developed to meet various requirements, such as loud 
sound pressure level, mounting methods, connection possibilities and dimensions. The transducers 
do not have a built-in oscillator. The drive frequency must be generated with electronics outside 
the transducer. Recommended drive circuits are described in this catalogue. Our transducers 
produce a highly reliable audible tone signal, giving either an extremely clear and penetrating 
tone or a soft sound for non-aggressive signals. They are available in five sizes: 13mm, 17mm, 
21mm, 24mm and 30mm.

       ADVANTAGES :        APPLICATIONS : 

ADVANTAGES & APPLICATIONS

SPECIFICATIONS

SMAT-13
SMAT-17
SMAT-21
SMAT-24
SMAT-30

          

* All measurements are made in free air @ 21°C @ 30 cm @10 Vpp (square wave).  The test buzzer is soldered on a pcb 
   board with dimensions of 24 cm x 11 cm. 
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· Automobiles & trucks 
· Trains

Office equipment 
· Telephone equipment 
· Toys & games 
· Clocks & timers 
· Alarms 
· Instrumentation 
· Control panels 
· Medical equipment

Video conference system
Answering machine
Automatic door 

· Low cost 
· Solid state reliability 
· No EMC 
· Very low current consumption 
· Panel and PCB mountable 
· Free programmable 
· Easy integration in existing circuits 
· Small dimensions

Thin profile 

       ADVANTAGES :        APPLICATIONS : 

SMB SERIES

INTRODUCTION

Audible signals are part of our daily life. More sophisticated and distinctive functions are required 
for industrial purposes. The choice of the frequencies is simply done by changing the capacitor 
value in a C-MOS driven circuit.
Our SMB-series (multi-frequency buzzers) offer the possibility to program several different 
frequencies. These audible signals with multi-frequency programmability will become an 
important component that must be considered in every design of equipment, machines, 
household equipment, computers, communication equipment, control panels, etc.

ADVANTAGES & APPLICATIONS
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ADVANTAGES & APPLICATIONS

       ADVANTAGES :      

       APPLICATIONS :      

Van
Fork-lift
Lorry
Bus
Light commercial vehicle
Car
Light truck
Garbage truck
Electric vehicles (golf, airport, warehouse,…)
Military vehicles

Very low current consumption
Dust tight, shock and water resistant (IP67)
Low frequency (large travelling distance of audible wavelength)
No magnetic field (EMC)
Robust fibre reinforced PBT housing
High lifetime in continuous function
Easy mountable design
Multi voltage application (12Vdc and 24Vdc)

Design

The 1100 series of piezo alarms generate an 
acoustic intermittent loud tone and are installed at 
the back of a car, truck, tractor, jeep, golf-trolley, ... or 
any other vehicle that can move in reverse at any 
moment, thus alerting people that are approching 
the vehicle.
The 1100 series are tested for use in all weather 
conditions and have a lifetime in continuous use of 
more than 1000 hours, this unique patented 
technology is used now for more than 
20 years in the most extreme conditions and 
critical applications.  (Nato, Airbus, Volvo, 
avionics, Bombardier railways, VDO, etc...)
A very low current consumption permits the 
electrical connection of the alarm to the reversing 
lights of the vehicle. 
Installation of the reverse drive piezo alarm is 
realised in only one hour by anybody and does not 
require special skills. Adapted mounting for models 
on request.

off oooooo

SAP-1302-C Back up alarm

SAP-SERIES

Reverse drive alarm
(Back up alarm)
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SAS-SERIES

INTRODUCTION

Loud siren output with high sound pressure level
Dust tight, waterproof (IP67)
Low current consumption
No magnetic field

Car alarm
Fire alarm
Motor alarm
Home security alarm

Sonitron Alarms Series are developed for a temperature range of -40°C to +85°C.
Small designs and very loud output are the main characterisitcs of this piezo series.
Different models are developed for use in applications where dimensions should be small and sound 
output loud, such as fire alarms, security devices,...etc.
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SAS-2155 PIEZO SOUNDER

SPECIFICATIONS 

Operating temperature:       -40°C to +85°C
Storage temperature:       -40°C to +85°C
Expected life time:       2000 hours continuous working @12Vdc @21°C @35% RH
Color:       grey, black
Terminals:       pins, fast-on and wire connection
Case material:       Standard ABS plastic (UL rating: 94HB) Akulon plastic on request
Weight:       35g
Mounting method:       Mounting on panels and walls with universal bracket

The SAS-2155 is a thin piezo electric siren with high sound 
pressure, low weight and low current consumption. The sound 
output is a powerful, clear and less aggressive sweep signal. 
There are many applications for this siren: all fire alarms, cars 
and motor vehicles, automation equipment, security devices, 
etc. The vibrating elements are unique and developed at 
Sonitron (worldwide patented). This series is made from high 
quality materials, offers extreme reliability and robustness, and 
features life time over 2000 hours in continuous use.

102 dB(A)
@ 1 meter

2 dB((((((AAAAAAAAAAAA))))))))))))

Sound pressure level vs. operating voltageCurrent consumption vs. operating voltageModel
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Note : All measurements are made in free air @1 meter @21°C @35% RH.  For measurement purposes, the 
            alarm was mounted with mounting bracket “MB1” on a wooden panel.

SAS-2155-S

2000 to 3000 Hz
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Operating temperature:       -40°C to +85°C
Storage temperature:       -40°C to +85°C

  Expected life time:       >1000 hours @ 21°C @ 12 Vdc (free air) mounted on print
Color:       grey, black
Terminals:       pins (tinned brass)

  Case material:       PBT (UL rating: 94 HB
  Weight:       7.8 g

* Pulse rate 1 Hz (+/-15%)

     Alarms
     Monitoring & test equipment
     Trucks & automobiles
     Boats & airplanes
     Signalization & process control equipment
     Fire detectors
     Battery powered handheld devices
     Gas detectors
     Life support systems
     Control instrumentation & systems
     Intensive care systems

      Electronics included
      Rounded octagonal shape – new design !
      PCB mounting (pin version)
      Shock, dust & waterproof (IP67)
      Produces a high reliable, clear and
      penetrating sound
      Light but solid construction
      Low power consumption
      Easily mountable
      Low cost compared to quality

Piezo acoustic components are more and more used in small 
portable equipment and as a critical alerting device.  Reliability 
must be very high in the most difficult environmental 
circumstances, such as extreme and varying temperatures, 
vibrations, shocks, dust conditions, humid environment etc.
The SMAC-25 buzzer, manufactured with over 30 years of 
experience in the field of piezo acoustic technology, is a very stable 
buzzer with a lifetime of more than 1000 hours in continuous use.
In these small dimensions, the SMAC-25 is actually the best 
available piezo alarm for life supporting systems.

SMAC-SERIES

       ADVANTAGES :        APPLICATIONS : 

ADVANTAGES & APPLICATIONS

SPECIFICATIONS

* All measurements are made in free air @ 21°C @ 30 cm @ 12 Vdc.
   The test buzzer is soldered on a PCB board with dimensions of 24 cm x 11 cm.

SMAC-25
SMACI-25
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Sonitron's extremely loud series presented in a standard series 
housing are used in conditions that requires immediate 
attention getting and action to prevent dramatic situations.
In this series Sonitron used more than 30 years experience
know-how and elaborated working principles.

Extremely high sound pressure level with a very 
clear and penetrating sound output 
Solid state shock proof buzzer
Dust and waterproof, rated to IP67
PCB and panel mounting; pin or fast-on terminals 
Very high reliability 
Low power consumption 
Wide operating supply range 
Wide temperature range
Electronics potted in epoxy
Small in dimensions 

Alarms
Agricultural equipment
Monitoring and test equipment
Medical equipment
Military equipment
Trucks & automobiles
Boats & airplanes
Signalling & process control equipment
Fire detectors 
Vending-machine
Cockpit alarm

*All measurements are made @ 1 meter @ 12 Vdc in free air @21°C.

 Operating temperature -40°C to +85°C
 Storage temperature -40°C to +85°C
 Life time (at 21°C) @12Vdc continuous use min. 9 hours  (expected life time curve in addendum)

 Case material ABS (UL rating: 94 HB)
 Standard colour of case Black 
 Terminal material Tinned brass for both pin terminals and fast-on terminals

Reverse voltage protected.  

Weight:  22g                           
 

Supplemental

SXL-SERIES

SXLC 515 C
SXLI 515 C1

SXLP 515 C
SXLW 515 C

ADVANTAGES & APPLICATIONS

SPECIFICATIONS
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A combination of 2 cup acoustic cavities, 
are used for making the car horn sound. 

Cup A delivers the body of the sound.  It is a mixed combination of low frequencies with a loud 
sound pressure level, tuned on the human ear to warn for a situation with a non aggressive touch.

Cup B delivers the high sound component of min 105 dB(A) with a frequency between 1800Hz 
and 3550Hz.

According to directive 70/388/ECC of the European 
Commission, an audible warning device for motor 
vehicles must produce a total SPL of min 105 dB(A) 
and max 118 dB(A) at a distance of 2m.

The spectrum of the sound emitted by the device, 
measured at a distance of 2m, must show a sound 
pressure higher than that of any frequency 
component above 3550Hz in the 1800 to 3550Hz 
frequency band, and in no case less than 105 dB(A).

“Piezo Sound Technology, an endless 
world of possibilities”

Basic terms: see "Considerations about sound" in addendum

Sonitron Digital Square refers to a technology that is driving a piezo cup membrane mounted in 
a cavity, with a square wave. The combination of drive frequency and the high quality response of 
the cup membrane adjusted to the best acoustic function of the cavity in which the cup 
membrane is mounted, offers an extremely high sound output.

The drive signal to the piezo is a square wave with a sufficient (Vpp) peak to peak voltage.
Square wave pulses contain very rich harmonic content of energy.

The tuned square wave signal with rich harmonics is driving the piezo cup membrane, the acoustic 
function of the cavity combined with the piezo cup and the drive frequency is tuned until max. 
sound output for several harmonic frequencies. The character and pitch of the sound output wave 
can be adjusted to the desired acoustic signal.

Endless possibilities are revealed… 

INTRODUCTION

Prototype model
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Figure 1: pink noise graph (red) and total SPL (blue)
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Figure 2: Fourier analyse square wave 374 Hz

Piezo acoustic system Cup A

To design a useful housing for a car horn, an acoustic system that amplifies a few low frequencies to 
a high amplitude will give a typical warm warning sound.

The red line in figure one shows the pink noise response* of a high quality piezo cup system that 
results in a first peak around 400Hz.  A square wave is analysed (figure 2) and tuned on the 
amplification peaks of the piezo vibrating system.  

The total sound pressure level is shown in the right table of figure one (blue line) and reaches  
96dB(A) at 2m. The character of the sound is mainly formed by three sine waves at 374Hz (f ), 748Hz 
(2f ) and 1122Hz (3f ).

*definitions see sound considerations in addendum
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Piezo acoustic  system cup B

To reach the description of the European Commission the highest peak has to be a frequency 
between 1800 Hz and 3550 Hz with a minimum level of 105 dB(A) at 2m.

For this challenge we use a high quality cup vibrating system with an amplification peak in the 
region 2000Hz to 3000Hz.  The red line in figure 3 defines the pink noise graph.

A square wave signal of 754 Hz (figure 4) is analyzed with the third harmonic tuned on the peak 
response of the acoustic chamber.

The blue line in figure 3 shows the total sound pressure with a total SPL of max. 105dB(A) at 2m 
with the highest peak at 2260Hz (3f ).

Figure 3: pink noise graph (red) and total SPL (blue)
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Figure 4 : Fourier analyse square wave 754 Hz

120.0

110.0

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

120.0

110.0

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0
30 50 70 100 200 300 500 700 1k 2k 3k 5k 7k 10k 20k

Frequency (Hz)

0.0
Wide

1800.00 Hz 3550.00 Hz

105 dB(A)

73



DIMENSIONS  (car horn prototype model)

200 103
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Fig 5: Frequency response and total SPL of the car horn prototype model at 2m.

Mail to support@sonitron.be for more information and models on request 

The digital pulse drive signal rich in harmonics is adjusted in frequency, until the drive signal 
harmonic’s are synchronized with the acoustic cavity max. sound peaks.

The combination of both systems enables the creation of an endless number of sound signals
or different alarm applications such as vehicle industry, sirens, security warning in acces and door
controls, red light stop warning, ultrasound detection process, optical sensor detection, etc...

A typical car horn adjusted with two piezo systems as described above is consuming only 
20% of a traditional magnetic car horn, adjusted to a specific acoustic sound signal with a 

specific complex low frequency content. 

107 dB(A)

Specific acoustic systems and electric drive circuits can be designed and 
developed by SONITRON on demand of the customer.
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INTRODUCTION

SCS-SERIES

Introduced as the first models of Sonitron's piezoceramic speakers, the SCS-series are still being 
used for numerous applications.
Good sound quality and limited distortion guarantee a clear reproduction of multiple tones, 
speech and music. The piezo speaker has 60% more net sound output per membrane surface than 
the electro-dynamic speaker in function of the average current drain and average sound pressure 
level.  These loudspeakers are extremely reliable, have a robust design and can be used in difficult 
environmental conditions and applications because of resistance of the front to water, humidity, 
vibrations and dust.
The SCS-speaker can be mounted by soldering the SMD pads onto the PCB.
For a pin-version, the pins can be soldered onto the PCB. Extra stability against vibration is 
achieved by screwing the housing onto the application.
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SPS-Series

Based on the in-house expertise in vibration characteristics of piezoceramic material and micro-
acoustics, Sonitron successfully developed the SPS-series piezoceramic speakers for industrial, 
multimedia and automotive applications. The SPS-series is based on a completely new principle of 
piezoceramics and a composite polymer/metal membrane. The composite polymer/metal 
membrane reduces unwanted resonance peaks to provide a more even frequency response than 
can be achieved with conventional designs. High sound quality and low distortion guarantee 
perfect reproduction of music and speech.

Piezoceramic speakers offer a faster response than conventional magnet speakers because of their 
lower mass (no voice coil). Magnet speakers are less efficient than piezo speakers because of the 
losses via the voice coil. Piezoceramic speakers also feature a low weight and low energy
consumption relative to their sound output levels. They do not generate an electromagnetic field, 
making it easier for designers to ensure that their products meet EMC requirements and 
regulations. 

Sonitron’s SPS speakers have a very flat design and are delivered with an open front. They can be 
used in difficult environmental conditions and applications because of resistance of the front to 
water, humidity, vibrations and dust.
The described models are released for applications such as mobile phone, PDA, flat LCD computer 
screens and computer monitors, consumer products, car audio, instrumentation, portable devices, 
public address systems, paging systems, etc.

INTRODUCTION

SPS-SERIES 

86



Model

SPS-2220-03 1-24 700-20000 85*

81

83

83

84

GSM, GPS, MP3,
camera,...

PDA, GPS,
notebooks,...

PDA, GPS,
notebooks,...

Multimedia,...

Computers,...

70nF

220nF

225nF

480nF

580nF

22x20x2

43.5x39x2

50x43.6x2

65x55x2

87x70x2

700-20000

400-20000

5-60

5-60

5-60

5-60

SPS-3530-03

SPS-4640-03

SPS-6555-03

SPS-8770-03

Operating
voltage

(Vac pp)

Frequency
range 

(Hz)

Max. SPL
dB @ 1m, average 

4 points

Applications Capacitive 
load

Dimensions
mm

(LxWxH)

200-20000

300-20000

*@10 cm

Z  = -j.X

Theoretical the main impedance of the piezo speakers is a capacitive reactance and follows an 
asymptotic function.

The typical practical impedance values (± 20%) for frequencies of 100 Hz up to 20 kHz of our speakers 
are as follows:

ADVANTAGES & APPLICATIONS

SPECIFICATIONS

IMPEDANCE

       ADVANTAGES :        APPLICATIONS : 

very flat and solid construction
dust, water- and shockproof
resistant to temperature variations
broad frequency range in small size
combined use as speaker/micro
no electro-magnetic field (EMC)
little energy required at low frequencies
less current consumption needed in the 
leads to the speaker
60% higher acoustic output for smaller 
speakers compared to electrodynamic 
speakers
low weight
low distortion
high impedance
can be driven directly by IC

home equipment & domotics
communication equipment
talking buzzer & door bell
computer equipment
cars, busses and trains
vending machines
multimedia equipment
industrial equipment
portable voice recorders
paging systems
public address systems
instrumentation
mobile phone
car audio system
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INTRODUCTION

PIEZO AUDIO AMPLIFIERS 

GENERAL OVERVIEW PAA SERIES

Measurements PCB(mm)

Model PAA-MAX9788-01 PAA-LM4960-02 PAA-StepUpBTL-01

14x16.5mm 25x25mm 40x35mm

5V 5V 5V-25V

1μF 600nF 1μF

20Vpp 24Vpp 60Vpp

Integrated step up 
converter

Integrated step up 
converter

Step up 
converter

Class G Class AB Class AB

Fully Differential Bridge Tied Load Bridge Tied Load

15mA 85mA
40mA-400mA

(2 Watt)

Voltage input (V)

Max Voltage Output Vpp

Amplifier classification

MAX Capacitance Piezo
Speaker

Voltage Topology

Used amplifier 
configuration

Average current 
consumption of speaker

and amplifier (mA)

PAA-MAX9788-01 PAA-LM4960SQ-02 PAA-StepUpBTL-01

The Piezo Audio Amplifiers-series are a total solution to drive piezoceramic sound components. A 
range of different PCB sizes, amplifier topologies and maximum voltage peak to peak outputs, 
cover a wide solution to piezo audio amplification. 

Piezo audio amplifiers are designed to handle capacitive loads and have the possibility to deliver 
large voltages peak to peak over the complete audio frequency range.

The heart of a piezo audio component is a ceramic piezo stone that interacts when it feels a certain 
voltage difference.  An increase of a voltage peak to peak will have a larger piezo deformation and 
results in a larger sound output.

The PAA-series give a quality amplifier solution where a quality sound is needed.
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 Considerations about sound

 Harmonic

 Fourier

 Harmonic content of a square wave

 RMS and average power

 Expected life time

 SMD soldering instructions

 RMA warranty and critical components

 Heat protection label and wash tab

 Cleaning

 Warranty and delivery conditions

 Critical components                                        

 IP ratings

 Distributors & Representatives             
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