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Introduction

Welcome to the CUI Devices Product Spotlight on piezo and magnetic buzzers. Learn about CUI Devices'

buzzer product line, including a description of the main technologies used, their working principles, key

specifications and possible applications.

Objectives

Introduce the two main buzzer technologies and their working principles

Introduce the two major circuit types and their working principles

Introduce various options among CUI Devices' buzzer line, including available sound effects and
mounting types

Define common specifications

Introduce typical applications

Searching for buzzers? Check out CUI Devices' portfolio of magnetic and piezo buzzers ▶

Piezo vs. Magnetic Buzzers

CUI Devices' buzzer line utilizes two main technologies. Each technology has specific advantages and

tradeoffs that must be taken into consideration depending on the application requirements.

Piezo Buzzer Characteristics

Wide operating voltage: 3~250 V

Lower current consumption: less than 30 mA higher rated frequency

Larger footprint

Higher sound pressure level

Magnetic Buzzer Characteristics

Narrow operating voltage: 1~16 V

Higher current consumption: 30~100 mA

Lower rated frequency

Smaller footprint

Lower sound pressure level

Piezoceramic Element Structure

At the heart of all piezo-type buzzers is the piezoelectric element. The piezoelectric element is composed

of a piezoelectric ceramic and a metal plate held together with adhesive. Both sides of the piezoelectric

ceramic plate contain an electrode for electrical conduction. Piezo materials exhibit a specific

phenomenon known as the piezoelectric effect and the reverse piezoelectric effect. Exposure to

mechanical strain will cause the material to develop an electric field, and vice versa.

Working Principle of Piezo Buzzers

When an alternating voltage is applied to the piezoceramic element, the element extends and shrinks

diametrically. This characteristic of piezoelectric material is utilized to make the ceramic plate vibrate

rapidly to generate sound waves.

Piezo Buzzer Structure

There are two types of piezo buzzers - transducers and indicators. Transducers consist of a casing, a

piezoceramic element and a terminal. In order to operate a transducer, the user must send a square

wave signal to the buzzer. Indicators consist of a casing, a piezoceramic element, a circuit board and a

terminal. In order to operate an indicator, the user must send the buzzer a specified dc voltage.

Piezo Buzzer Feedback

Some CUI Devices piezo buzzers include a feedback line. Driving circuits for buzzers with feedback tend to

be simpler than those circuits without. Feedback is accomplished by dividing the piezo element into two,

electrically isolated pieces. When the main piezo element is actuated it squeezes the feedback portion,

creating a voltage on the feedback line. A simple way to use feedback is to have the feedback line

connected to the base of a transistor. As the piezo element oscillates, the feedback signal will oscillate and

the transistor will alternately block or allow current to flow.

The feedback line provides a voltage that is proportional to the strain on the main piezo
element

This voltage can be used to create a simple, self-oscillating circuit

Magnetic Buzzer Structure

This illustration highlights the structure of a typical magnetic buzzer. Like piezo technology, magnetic

buzzers are available in transducer and indicator configurations. In a magnetic buzzer, the transistor acts

as the driving circuit. Indicators include the transistor, creating a tone when a dc voltage is applied.

Transducers lack this transistor, requiring a square wave signal to operate properly.

Working Principle of Magnetic Buzzers

The vibrating disk in a magnetic buzzer is attracted to the pole by the magnetic field. When an oscillating

signal is moved through the coil, it produces a fluctuating magnetic field which vibrates the disk at a

frequency equal to that of the drive signal.

Indicators vs. Transducers

As mentioned earlier in the presentation, piezo and magnetic indicators have the driving circuitry built

into the design, creating a "plug and play" solution. Because of this, engineers do not need to worry about

building a complex circuit to drive the buzzer. The disadvantage, however, is that indicators operate on a

fixed frequency, reducing the flexibility offered to achieve an alternate frequency as application

requirements change. Transducers, on the other hand, do not have the driving circuit built-in, so

engineers are offered a greater range of flexibility when designing their circuit. The downside comes in the

fact that transducers do require an external driving signal to operate properly, potentially adding

complexity and time to the design cycle.

Indicator Characteristics

Built-in driving circuit (frequency generator)

Simple to design-in

Fixed frequency (function)

Transducer Characteristics

External driving circuit required

Complex to design-in

User-selected frequencies or multiple frequencies

Key Buzzer Specifications

Frequency Response

How efficiently a buzzer produces sound at a given frequency.

Sound Pressure Level (Unit: dB Pa)

Sound pressure level, SPL, is the deviation from atmospheric pressure caused by the soundwave

expressed in decibel Pascals. It is generally proportional to input voltage and decays by 6 dB's when

doubling the distance from the buzzer.

Resonant Frequency (Unit: F0 Hz)

All things have a specific frequency at which they tend to vibrate. This frequency is called the resonant

frequency. For buzzers, the resonant frequency is the frequency at which they will be the loudest.

Impedance (Unit: ohm)

Electrical impedance is the ratio of applied voltage to current. The electrical impedance varies with

frequency.

dB's

L  = 10log  (Prms/Pref) = 20log  (Vrms/Vref)

A decibel is the scaled logarithm of the ratio of a measured value with respect to a reference value.

Decibels are useful because they can show a huge range of values in a small space. For instance a sound

pressure scale going from 0-120 dB can represent sound pressures from 20 µPa (micro-pascals) to

20,000,000,000,000 µPa. This roughly represents the lowest SPL a human can hear all the way up to

uncomfortably loud sounds. Note: The generally accepted value for "Pref" in the formula above is 20 µPa.

dB stands for decibel

It is not a unit, but rather a ratio

Values increase exponentially, instead of linearly as in counting numbers

Expressed in "normal" numbers, 20 dB is ten times the power of 10 dB

Allows for a huge range of values to be expressed in relatively little space

Frequency Response

In a perfect world all devices would recreate every frequency at the exact same amplitude. In real life every

device will have frequencies which it may amplify and frequencies which it will tend to reduce or

attenuate. Frequency response curves show how a particular device responds to each frequency. SPL is

plotted against frequency to indicate how the device will handle certain frequencies. Note: frequency is

plotted on an exponential basis, similar to dB's, it allows the full range of human hearing to be fit in a

compact space.

The Human Ear and A-Weighting

Comparison of Different SPL'sComparison of Different SPL's

Jet engine at 30 m 632 Pa 150 dB

Threshold of pain 63.2 Pa 130 dB

Hearing damage (possible) 20 Pa Approx. 120 dB

Jet at 100 m 6.32-200 Pa 110-140 dB

Jack hammer at 1 m 2 Pa Approx. 100 dB

Traffic on a busy roadway at 10 m 2x10 -6.32x10  Pa 80-90 dB

Passenger car at 10 m 2x10 -210  Pa 60-80 dB

Normal conversation at 1 m 2x10 -2x10  Pa 40-60 dB

Very calm room 2x10 -6.32x10  Pa 20-30 dB

Auditory threshold at 1 kHz 2x10  Pa (RMS) 0 dB

20 Hz to 20 kHz tends to be the general range for human ears. This range is reduced with age, especially in

males. In older males 13 kHz tends to be the upper end of the audible range. The human ear does not

have a flat frequency response over the audible range. Certain frequencies tend to be attenuated while

others are magnified. A-weighting attempts to compensate for this by discounting frequencies which the

human ear is less sensitive to. It places priority on sounds between 1 kHz and 7 kHz.

Generally, most humans can perceive frequencies from 20 Hz ~ 20,000 Hz

However, the human ear is more sensitive to some frequencies than others

A-weighting places more value on frequencies which the human ear is more sensitive to

Some CUI Devices buzzers specify SPL using the A-weight system, i.e. dBA

Resonant Frequency

Every system has a particular frequency that it tends to vibrate at. For instance, if you pluck a string on a

guitar that string will vibrate very near, or at, its resonant frequency. By driving a system at its resonant

frequency, very large displacements, relative to the input signal strength can be achieved. Driving a buzzer

with an input signal which has the same frequency as the buzzer's resonant frequency, will create the

greatest SPL with the least input power.

Resonant frequency is the natural frequency a system tends to oscillate at

Driving a system at its resonant frequency will create the largest amplitudes with the smallest
input

Buzzers are loudest when driven at their resonant frequency

SPL Calculator

CUI Devices has developed an SPL calculator to allow users to convert a buzzer's specified SPL on the

datasheet to different real-world conditions, or to compare SPLs between two devices with different

specified parameters. This tool makes it quick and easy for designers to specify the proper buzzer for

their application.

Try the SPL calculator now ▶

Buzzer Sound Samples

Buzzers are implemented across many applications, usually to act as a warning signal. Click on the sound

icons to sample common sound effects available in the CUI Devices buzzer line.

Sound Effects

  Continuous (Feedback/ Warning Signal)

  High/Low Tone (Warning Signal)

  Slow/Fast Pulse (Feedback/ Warning Signal)

  Siren (Alarm)

  Chime (Door Bell)

Applications

Buzzers are typically used for identification and alarm purposes across many major industries. The major

application categories that utilize buzzers for indication or alert purposes include: home appliances,

automotive electronics, medical, safety and security, industrial, and office automation.

Home Appliances  Automotive  Medical

Security  Industrial  Office Automation

Mounting Configurations

CUI Devices' buzzers are available in various mounting configurations depending on the application need,

including SMT, PCB pin, wire lead, snap-in, vertical mount and panel mount.

Panel Mount  Screw Terminals  Spring Contact

Surface Mount  Through Hole  Wire Leads

Quickly find and compare models based on your key specifications ▶

Summary

CUI Devices' buzzer line utilizes two main technologies, magnetic and piezoelectric. And their available

mounting configurations allow for consumers to utilize CUI Devices' broad product line depending on the

application need.

Search CUI Devices'
Buzzers

 

Contact Us

 

p 10 10

-1 -1

-2 -1

-3 -2

-4 -4

-5

6405 SW Rosewood St, Ste C
Lake Oswego, OR 97035

1-877-323-3576

            

Your email address Subscribe

Stay Connected
Keep current with the latest product releases, technical resources and company updates from CUI Devices.

Learn More | Privacy Policy

PRODUCTS
Audio
Interconnect
Motion
Sensors
Switches
Thermal Management

RESOURCES
Parametric Search
CAD Model Library
CUI Insights Blog
Quality Center

COMPANY
About Us
Contact Us
Distributor Stock
Find a Representative
Newsroom

© Copyright CUI Devices 2020. All Rights Reserved. Site Map Privacy Policy Terms Cookie Settings

 

Announcement: We are closely monitoring and following precautions regarding the coronavirus. To learn more, read the latest CUI Devices Coronavirus Statement. X

PRODUCTS RESOURCES COMPANY Contact Us |

Model Number/Keyword   

 ENG

https://www.cuidevices.com/catalog/resource/coronavirus-update.pdf
https://www.cuidevices.com/product-spotlight/piezo-and-magnetic-buzzers#
https://www.cuidevices.com/
https://www.cuidevices.com/products
https://www.cuidevices.com/resources
https://www.cuidevices.com/company
https://www.cuidevices.com/contact
https://www.cuidevices.com/product-spotlight/piezo-and-magnetic-buzzers#
https://www.cuidevices.com/product-spotlight/piezo-and-magnetic-buzzers#
https://www.cuidevices.com/product-spotlight/piezo-and-magnetic-buzzers#
https://www.cuidevices.com/catalog/audio/buzzers
https://www.cuidevices.com/product/resource/calculators/buzzer-spl
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://www.cuidevices.com/parametric-search/audio/buzzers/34900
https://www.cuidevices.com/parametric-search/audio/buzzers/34901
https://www.cuidevices.com/parametric-search/audio/buzzers/34902
https://www.cuidevices.com/parametric-search/audio/buzzers/34903
https://www.cuidevices.com/parametric-search/audio/buzzers/34904
https://www.cuidevices.com/parametric-search/audio/buzzers/34905
https://www.cuidevices.com/parametric-search/audio/buzzers
https://www.cuidevices.com/catalog/audio/buzzers
https://www.cuidevices.com/contact
https://www.cuidevices.com/
https://www.facebook.com/cuidevices
https://twitter.com/cuidevices
https://www.instagram.com/cuidevices/
https://www.linkedin.com/company/cui-devices/
https://www.youtube.com/channel/UCSsHqiRZCaNwK19MTekY9ZQ
https://www.cuidevices.com/newsletters
https://www.cuidevices.com/home/privacypolicy
https://www.cuidevices.com/products
https://www.cuidevices.com/catalog/audio
https://www.cuidevices.com/catalog/interconnect
https://www.cuidevices.com/catalog/motion
https://www.cuidevices.com/catalog/sensors
https://www.cuidevices.com/catalog/switches
https://www.cuidevices.com/catalog/thermal-management
https://www.cuidevices.com/resources
https://www.cuidevices.com/parametric-search
https://www.cuidevices.com/resources/cad-model-library
https://www.cuidevices.com/blog
https://www.cuidevices.com/resources/quality
https://www.cuidevices.com/company
https://www.cuidevices.com/company/about-us
https://www.cuidevices.com/contact
https://www.cuidevices.com/stock-check
https://www.cuidevices.com/find-a-sales-rep
https://www.cuidevices.com/news
https://www.cuidevices.com/home/sitemap
https://www.cuidevices.com/home/privacypolicy
https://www.cuidevices.com/home/terms


Page 1 of 3 

 http://www.sunrom.com 

PIEZO PASSIVE BUZZER - VERTICAL 

Externally driven piezoelectric sounders are used in washing machines, keyboard, timer, digital watches, electronic 
calculators, telephones and other consumer equipment. They are driven by a signal (ex.: 2048Hz or 4096Hz) from an 
LSI/MCU and provide melodious sound. Also, if the source is like a melody IC, you can also sound melody. Equivalent to 
Murata PKM22EPTH2001-B0. 

Features 

1. Low power consumption 
2. No noise and high reliability 
3. No electric noise and little influence on peripheral circuits 
4. It complies with the JEITA standard (RC - 8180A)  

DIMENSIONS 

PCB Holes we suggest of 3.2mm dia. with 12.5mm space apart 

 

SPECIFICATIONS 

Size 22.0×7.0×26.5 mm 
Frequency 2 kHZ 
Sound Pressure Level 70dB (min.) 
Measure Condition of Sound Pressure Level [3.0Vp-p,2.0kHz,square wave,10cm] 
Capacitance 19nF 
Capacitance Tolerance ±30% 
Measurement Condition of Capacitance [120Hz] 
Maximum input voltage ±12.5Vo-p max. or 25.0Vo-p max 
Operating Temperature Range -20℃ to 70℃ 
Storage Temperature Range -40℃ to 80℃ 
Shape Lead 
Lead Shape Pin Type 
Lead length Lead length:4.0mm 
Drive Type External Drive 
EIAJ Part Number PS-RP2-V27-20 

http://www.sunrom.com
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CHARTS 

Figure 1 Frequency Characteristics (sine wave) 

 

Figure 2 Frequency Characteristics (square wave) 

 

Figure 3 Typical Externally Driving circuit, Astable, NAND, Inverter gates 
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NOTES 

Please note, Unlike electromagnetic types which has coil, This buzzer does not contains internal driving circuit, so do not expect to just power on and hear something. It needs 
square wave of 4Khz to drive. The black case provides cavity for resonance and protection. You can vary its frequency to create tones just like you hear from microwave or 
washing machine. 

When compared to low cost electromagnetic type buzzer this piezo consumes only 2-3mA, while coil type can take upto 100mA. Low current consumption makes it ideal for 
battery operation. While electromagnetic type is high on EMI, this piezo's emi noise is very neglible. 

Buzzer Comparison 

Parameter Piezo Buzzer 
This model Other Electromagnetic Coil Type 

Current 2-3mA 150-200mA 
Moisture Proof Sensitive to moisture 
Operation Life Long, No moving partsCoil heats and life is around 2 years 
Operation TempHigh upto 150 deg C approx 50 deg C 
Noise Does not emit Emit high EMI noise over driving voltage 
Technology Piezo Vibration Coil Oscillation 
Frequency Variable 1-10Khz Fixed 
You can use frequency from 1 Khz to 10 Khz but highest amplitude you will get around 4 Khz. Please see graph of frequency response above.  
This is how we use it in our designs at Sunrom. 

 

 

ORDERING DETAILS 

Sunrom Part# Ordering Page 
5288 http://www.sunrom.com/m/5288 

 

 

http://www.sunrom.com/m/5288
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