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F2MC-8FX Family, MB95200 Series Keyboard development using external
interrupt

This application note describes how to design a keyboard with the external interrupt and also illustrates the theories

of external interrupt with example.

1 Introduction

There are three methods to design a keyboard with the MB95200 series MCU. (External interrupt/AD/matrix)
This document describes how to design a keyboard with the external interrupt.

This document also illustrates the theories of external interrupt with example.

2 Keyboard Development

This chapter introduces the Function of using external interrupt to realize the keyboard.

2.1 Function of External Interrupt Circuit

The external interrupt circuit is used to detect the edge of a signal inputted to an external interrupt pin and generate
an interrupt request to the interrupt controller. As an interrupt wakes up the microcontroller from standby mode to
return to its normal operation state, the operation mode can be changed by inputting a signal to the external interrupt

pin.

2.2 Jittering Elimination

Jittering elimination is a problem in keyboard design. There are two methods to solve this problem. One is to add a
capacitor in the hardware circuit and the other is to create a delay by using the 8/16-bit composite timer.

3 Hardware Design

This chapter introduces the hardware circuit to design keyboard by using External Interrupt.

3.1 Hardware Modification
The hardware circuit for jittering elimination is different and needs modification.

To eliminate jittering by hardware, a capacitor is needed in the hardware circuit.
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4 Resource Usage

This chapter introduces evaluation steps in normal operation mode.

For more on register setting, please refer to Chapter 15 of the MB95200 Series Hardware Manual.

4.1

External Interrupt Control Register (EICxy)

The external interrupt control register is used to control interrupt and select the edge polarity for the external interrupt

input and control interrupts.

Table 1. External Interrupt Control Register

Corresponding
bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Ext. Int. No.
EIC10 EIR1 SL11 SL10 EIE1 EIRO SLO1 SLOO EIEO INTO3 INTO2
EIC20 EIR1 SL11 SL10 EIE1 EIRO SLO1 SLOO EIEO INTO5 INTO4
EIC30 EIR1 SL11 SL10 EIE1 EIRO SLO1 SLOO EIEO INTO7 INTO6
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4.2 Interrupt Level Setting Registers (ILRO to ILR5)

Table 2. Configuration of External Interrupt Level Setting Registers

ILRO LO3 [1:0] L02 [1:0] Lo1 [1:0] L0O [1:0]
ILR1 LO7 [1:0] L06 [1:0] LO5 [1:0] Lo4 [1:0]
ILR2 L11 [1:0] L10 [1:0] L09 [1:0] LOS [1:0]
ILR3 L15 [1:0] L14 [1:0] L13 [1:0] L012 [1:0]
ILR4 L19 [1:0] L18 [1:0] L17 [1:0] L016 [1:0]
ILR5 L23 [1:0] L22 [1:0] L21 [1:0] L020 [1:0]

One of the interrupt level setting registers (ILRO) contains 4 pairs of bits assigned to interrupt requests from external
interrupt.

Table 3. Interrupt Sources

Bit name in Interrupt Level

Interrupt Request No. Interrupt Source

Setting Register

IRQO LOO[1:0] External Interrupt ch.4
IRQ1 LO1[1:0] External Interrupt ch.5
IRQ2 L02[1:0] External Interrupt ch.2/ ch.6
IRQ3 LO3[1:0] External Interrupt ch.3/ch.7

Each pair of bits (interrupt level setting bits as two-bit data) sets an interrupt level.

Table 4. Relationships between Interrupt Level Setting Bits and Interrupts Levels

LXX[1:0] Interrupt Level Priority
00 0 Highest
01 1
10 2
11 3 Lowest (No interrupts accepted)

XX: 00 to 03 Corresponding interrupt number
During execution of a main program, the interrupt level bits in the condition code register
(CCR: IL1, ILO) usually indicate “11B”.
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Software Design
This chapter introduces the keyboard design by using external interrupt

Software Design by Using External Interrupt
Before perform this function, first initialize the register of the external interrupt, set up interrupt levels, and then enable

external interrupt. If a signal is detected, the system will activate the external interrupt function, waiting for about

20ms~100ms to see if the signal is noise.

The flow chart is as below:
Figure 2. Flow Chart of Keyboard Design by Using External Interrupt

Start

‘ Initialize and Enable El |

Key has been pressed i
Clear El Flag

0

‘ Initialize timer to wait for 20ms |

'

‘ Read and store the level in ‘test1’ |

Disable EI
¥

‘Clear Timer Flag|
v
‘ Read and store the level in ‘tast2’ |
_———__*__———_
:::Z:::_ Compare test2 with testi _:::I:::
test1 = test2 =L [ test1 = test2=H l ‘ test1 = test2

| Moise

[ Key Releasad I

Key Pressed

Enable El

Disable Timer

END

WWW.Cypress.com Document No. 002-05506 Rev.*A



) Embedded in Tomorrow”™ . . . .
F2MC-8FX Family, MB95200 Series Keyboard development using external interrupt
6 Sample Code

This chapter gives an example, illustrating how to use the external interrupt to perform the keyboard function.
The following example shows how to use the external interrupt Channel 6 to perform a keyboard function. This
sample code is based on MB2146-410-01. External interrupt channel 6 is used for to detect the key status. The

default input level is high.
Program enters ISR while generating an Ext Int in Channel 6, clears flag, activates a timer to create a 20ms interval
for the jittering elimination, then waits for the next external interrupt signal.

/* EI initialize*/

volid InitExtInt06 (void)

{

DDRO &= OxBF; // P06 input

EIC30 = 0x07; // External Interrupt 6 double edge
// & Enable external interrupt output

}

/* Timer Interrupt routine*/
__interrupt void Timer Interrupt (void)
{

if (TOOCR1_IE)

{

TOOCR1 _IE = 0;
test02 = PDRO PO6;

level deal();
EIC30 EIEQ0 = 1; // Restart External Interrupt ché6

TOOCR1 OE = 0; // Disable timer O
}

// Clear timer interrupt request flag

}

/* System clock select routine*/
void clock Select(void) // Main clock initialize
{

SYCC = 0x00;

WATR 0x00;

STBC = 0x01;

SYCC2= 0xF4;

while (STBC_MRDY) ;

}
/* Key routinex/
void level deal (void)

{
// Judge if key pressed

if ((test0l==test02) && (test02==0))
{

DDRO_ P05 = 1;

PDRO_P05 = 0;

}
else 1f((test0l==test02) && (test02==1))
{

DDRO_P05 = 1;

PDRO_ P05 = 1;

}

// Judge if key released
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/* EI interrupt routine*/
__interrupt void ExInt06 (void)
{

if (EIC30 EIRO)

{
EIC30 EIRO

0; // Clear interrupt request flag
// interrupt server routine
EIC30 EIEQ = O;

TO1DR = 0x4E; // set count value (16 bit, 20ms)
TOODR = 0x14;

TMCRO = 0x10; // 16-bit, no filtering

TOOCRO = 0x80; // Interval timer with single mode
TOOCR1 = 0xA0; // Start timer

test0l = PDRO_PO6; // Read EI level

}
}
/* Main Loop */
void main (void)

{

clock _Select(); // System Clock select routine
InitExtInt06 () ; // External interrupt routine
InitIrgLevels();

__EIQ;

while (1) ;

Please note that the corresponding interrupt vector and level shall be defined in the vector.c module of Cypress’s
standard template project.

void InitIrgLevels (void)

{
ILRO = O0xCF; //IRQ2: external interrupt ché6
ILR1 0xF3; //IRQ5: 8/16-bit timer chO (lower)

__interrupt void ExInt06 (void); // Prototype
__interrupt void Timer Interrupt(void):;

#pragma intvect ExInt06 2 // IRQ2: external interrupt ché6
#pragma intvect Timer Interrupt 5 // IRQ5: 8/16-bit timer chO (lower)

Refer to Appendix Sample Code for project “El_Basic”.
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Performance Evaluation
As stated before, there are two methods to eliminate jittering, hardware and software

Encoding for the hardware method is very simple, only using the external interrupt, but the jittering elimination
process is not good since the system may not be able to scan the edge.

By comparison, the software method is more useful

Additional Information
For more Information on Cypress MB95200 products, visit the following website

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