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SSoonniittrroonn’’ss  PPiieezzoo  AAuuddiioo  AAmmpplliiffiieerrss  &&  PPiieezzoo  SSppeeaakkeerrss  
 
Speakers are used in a wide range of applications going from small portable devices to complete 
audio systems. Today’s market is mainly dominated by electromagnetic speakers which have a 
voice coil and a heavy permanent magnet. Portable devices however require small, light speakers 
which are also energy efficient in order to increase battery life. Piezoceramic speakers are the 
perfect solution for such applications. In this upcoming market Sonitron has developed the flat 
piezoceramic SPS-speakers which are based on a new composite membrane that ensures an even 
frequency response. 
 
To drive these piezo speakers Sonitron also has developed a complete range of piezo audio 
amplifiers to increase the audio voltage. The sound pressure level generated by a piezospeaker is in 
direct relation with the audio voltage which is applied. Therefore the amplifier needs to be chosen 
carefully.  
 
Figure 1 shows the possible 
combinations of the Piezo 
Speakers & Amplifiers . 
 
With the specific integrated 
circuits of  
Linear Technology, National 
Semiconductor, Maxim and 
Texas Instruments it was 
possible to satisfy the needs of 
small dimensions, little current 
consumption, quality sound 
performance and easy to build 
in design.  
 
 
 

                                                                   Figure 1: Combinations Sonitron Speaker & Amplifiers 
 
 

PAA-LT3469-01 PAA-MAX9788-01 PAA-LM4960-02 PAA-StepUpBTL-01 

Measurements PCB(mm) 15 X15 14 X 16,5 25 X25 40 X 35 

Voltage input (V) 5V 5V 5V 5V 
MAX Capacitance Piezo 

Speaker 200nF 1µF 600nF 600nF 

Max Voltage Output Vpp 33Vpp 20Vpp 24Vpp 60Vpp 

Voltage Topology Integrated step Up 
converter 

Integrated step Up 
converter 

Integrated step Up 
converter Step Up converter 

Amplifier classification Class A Class G Class AB Class AB 
Used amplifier 
configuration Single ended Fully Differential Bridge Tied Load Bridge Tied Load 

Average current 
consumption of speaker 

and amplifier (mA) 
45mA 15mA 85mA Not determined 

 



 

 

 
 

PPiiëëzzoo  AAuuddiioo  AAmmpplliiffiieerrss  &&  PPiiëëzzoo  SSppeeaakkeerrss  
 
 
 
 

Type manufacter Max Vout Vin ZL 
     
LM4960 National Semiconductor 24Vpp 3V to 7V 800 nF + 20Ω 
LM4961     
LM4962     
LM48555 National Semiconductor 15,7Vpp 3,2V 1µF + 10Ω (tested) 
     
     
LT3469 Linear Technology 33Vpp 5V or 12V 5nF<C<300nF 
     
     
MAX 9788 Maxim class G Ceramic Speaker Driver 14Vpp 2,7V to 5,5V to 1µF + 10Ω 
MAX 9738     
     
MAX668 
OPA551 

DC-DC converter (MAX668) with Bridge 
Tied Load (OPA551) 

60Vpp 3V  
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Sonitron PAA-LT3469-01 Amplifier 
 

 
Specifications: 
- Input Voltage: 2.5V to 16V 
- Input Audio Signal: 0Vpp To 3.3Vpp 
- Amplification ratio: 131 
- Output Audio Signal: Max 33Vpp 
- Dimensions: 15mm on 15mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
 
 
 
 
 Designator Description Package Quantity
1 R1 Chip Resistor OR  1/16W 1% R0603 1 
2 R2 Chip Resistor 10K  1/16W 1% R0603 1 
3 R3 Chip Resistor 24K  1/16W 1% R0603 1 
4 R4 Chip Resistor 1M3  1/16W 1% R0603 1 
5 R5 Chip Resistor 430K  1/16W 1% R0603 1 
6 R6 Chip Resistor 16K  1/16W 1% R0603 1 
7 C1 Ceramic Capacitor 1µF/16V/X7R/10% C0603 1 
8 C2 Ceramic Capacitor 220nF/50V/X7R/10%  C0805 1 
9 L1 47µH Taiyo Yuden TY LB2518-T470M  LB2518 1 
10 U1 LT3469ETS8 Piëzo Audio Amplifier TSOT 23-8 1 
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Electronic Schematic of PAA-LT3469-01 
 



 

 

 
 

 
 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 



 

 

 
 

NOTES: 
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Sonitron PAA-MAX9788-01 Amplifier 
 

 
 
 
 
 

 



 

 

 
 

 

               
 
Specifications: 
- Class G amplifier to drive a bridge-tied –load (BTL) Piëzo-ceramic speaker 
- Input Voltage: 2.7V to 5.5V 
- Input Audio Signal: 0V To 1.5Vpp 
- Output Audio Signal: Max 20Vpp 
- Capacitive load up to 1µF 
- Dimensions: 14mm on 16.5mm 

 

 
 
 Designator Description Package Quantity
1 R1, R2 Chip Resistor 10k/1% R0603 2 
2 R3 Chip Resistor 0R/1% R0603 1 
3 R4,R5 Chip Resistor 200k/1% R0603 2 
4 R6,R7 Chip Resistor 10R/1% R0805 2 
5 R8 Chip Resistor 100K/1% R0603 1 
6 C1,C2 Ceramic Capacitor 68nF/16V/10%/X7R C0402 2 
7 C3,C6 Ceramic Capacitor 10uF/6,3V/20%/X5R C0603 2 
8 C4 Ceramic Capacitor 0,1uF/16V/10%/X5R C0402 1 
9 C5 Ceramic Capacitor 4,7uF/6,3V/10%/X5R C0603 1 
10 U1 MAX9788 Piezo Ceramic Speaker Amplifier Thin 

QFN28 
1 

14*16.5 



 

 

 
 
Electronic Schematic of PAA-MAX9788-01 
 

 



 

 

 
 
 
 



 

 

 



 

 

 
 
 
 



 

 

 
 
 



 

 

 
 
 
 



 

 

 
 
 
 



 

 

 
 
 



 

 

 
 
 



 

 

 
 
 



 

 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

NOTES: 
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Sonitron PAA-LM4960SQ-02 Amplifier 
 

 
 
Specifications: 
- Input Voltage: 3V to 7V 
- Input Audio Signal: Max 325mVpp 
- Output Audio Signal: Max 24Vpp 
- Dimensions: 25mm on 25mm 
 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Designator Description Package Quantity
1 R1, R9 Chip Resistor 270k/5% R0805 2 
2 R2 Chip Resistor 30k/5% R0805 1 
3 R3 Chip Resistor 10k/5% R0805 1 
4 R4 Chip Resistor 470k/5% R0805 1 
5 R5, R7 Chip Resistor 10R/5% R0805 2 
6 R6, R8, R11 Chip Resistor 20k/5% R0805 3 
7 C1, C2, C5 Ceramic Capacitor 4.7µF/25V/X5R  C1210 3 
8 C3 Ceramic Capacitor 220pF/100V/X7R  C0805 1 
9 C4 Ceramic Capacitor 220nF/16V/X7R  C0805 1 
10 C6 Ceramic Capacitor 100nF/50V/X7R  C0805 1 
11 C7 Ceramic Capacitor 33nF/50V/X7R  C0805 1 
12 C9 Ceramic Capacitor 10pF/100V/X7R (opt) C0805 1 
13 L1 SDR0302-100ML SMD Power Inductor SDR0302 1 
14 D1, D2 MBR0520LT1 20V, 0.5A shottky diode SOD-123 2 
12 U1 LM4960SQ Piezo Ceramic Speaker Amplifier LLP28 1 

25*25 



 

 

 
 
Electronic Schematic of PAA-LM4960SQ-02 
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