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AN205455 

F²MC-8FX Family, MB95200 Series Beeper Development Using Composite Timer 

  

This application note introduces how to drive a beeper using the MB95200 series MCU composite timer. 

1 Introduction 

This application note introduces how to drive a beeper using the MB95200 series MCU composite timer. 

Chapter 1 gives a brief introduction to the beeper. 

Chapter 2 explains how to drive a beeper using the composite timer. 

The last chapter illustrates a beeper driven by the composite timer with an example. 

2 What is a Beeper 

This chapter gives a brief introduce to the beeper. 

A beeper or buzzer is a signaling device, typically used in automobiles, household appliances such as a microwave 
oven. It most commonly consists of a number of switches or sensors connected to a control unit that determines if and 
which button has been pushed or a preset time has lapsed, and usually illuminates a light on the appropriate button or 
control panel, and sounds a warning in the form of a continuous or intermittent buzzing or beeping sound. 

A beeper can be either a piezo beeper or a magnetic beeper. Both include the self drive type and external drive type. 

3 Mechanism of Beeper 

This chapter introduces how to develop a beeper using the composite timer. 

3.1 Composite Timer 

The composite timer of MB95200 series can drive a beeper. The 8/16-bit composite timer consists of two 8-bit counters. 
It can be used as two 8-bit timers or as a 16-bit timer if the two counters are connected in cascade. 

The 8/16-bit composite timer has the following functions: 

▪ Interval timer function 

▪ PWM timer function 

▪ PWC timer function (pulse width measurement) 

▪ Input capture function 

3.2 Beeper Driven by PWM Timer Function 

Though both the interval timer function (but one-shot mode) and the PWM timer function of the composite timer can 
drive a beeper, this chapter only focuses on the beeper driven by the PWM timer function, because the PWM-driven 
beeper operates better. 

3.2.1  Hardware Connection  

The hardware connection is shown as below. 
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Figure 1. External Drive Type 

 

Figure 2. Self Drive Type 

 
 

 
Cypress offers the evaluation board of MB95200/210 EV-Board V1.5 which is embedded with a beeper 
(PKM13EPYH4002-B0). The diagram is shown as below. 
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Figure 3. Beeper on Evaluation Board 

 
 

Note: Please close the SW1 when using the beeper. 

3.2.2  Sett ing Register  

When the PWM timer function (fixed-cycle mode) is selected, a PWM signal with a variable "H" pulse width is generated 
in fixed cycles. The cycle is fixed to "FFH" during 8-bit operation or "FFFFH" during 16-bit operation. The time is 
determined by the count clock selected. The "H" pulse width is specified by setting a register. 

The compound timer requires the settings shown in Figure 4 to serve as the PWM timer function (fixed-cycle mode). 

Figure 4. Composite Timer Register 

 
 

In PWM timer function (fixed-cycle mode), a fixed cycle PWM signal in a variable "H" pulse width is outputted from the 
timer output pin (TO00/TO01). The cycle is fixed to "FFH" in 8-bit operation or "FFFFH" in 16-bit operation. The time is 
determined by the count clock selected. The "H" pulse width is specified by the value in the 8/16-bit compound timer 
00/01 data register (T00DR/T01DR). This function has no effect on the interrupt flag (T00CR1/T01CR1:IF). As each 
cycle always starts with "H" pulse output, the timer output initial value setting bit (T00CR1/T01CR1:SO) is meaningless. 
The value of the 8/16-bit compound timer 00/01 data register (T00DR/T01DR) is transferred to the temporary storage 
latch (comparison data storage latch) in the comparator either when the counter starts counting or when a counter 
value comparison match is detected. When the timer stops operation, the timer output bit (TMCR0:TO0/TO1) holds the 
last value. The "H" pulse is one count clock shorter than the setting value in the output waveform immediately after 
activation of the timer (write "1" to the STA bit). 
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3.2.3  Sound Frequency Outputted   

Below is the sound frequency outputted by the PKM13EPYH4002-B0. 

Figure 5. Frequency 
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4 Sample Code 

This chapter uses an example to illustrate how to drive a beeper with the composite timer. 

The following code is based on MB2146-08-E and is intended to illustrate how to drive a beeper with PWM. 

 

5 Additional Information 

For more Information on MB95200 Beep design using composite timer, visit the following website: 

http://www.cypress.com/8fx-mb95200  

/* Give a example for basic I/O matrix */ 

#include "_mb95200.h" 

void main(void) 

{ 

T10CR0=0xA3;   //timer10 as PWM; count clock = 8 MCLK/4= 2MHz 

T10CR1=0x20;   //timer10 output disable 

TMCR1=0x00; 

T10DR=250;   //interval time = 250/2MHz=125us 

T10CR1_STA=1;  //start timer10 

T10CR1_OE=1;   //output enable 

while(1) 

{ 

WDTC=0x35; //Clear watch dog timer 

} 

} 
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