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2.6 KBIHHREFS:

KBl |  Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 [ RESET
KBI function
KBLS KBI level selection 93h - - - - KBLS3 | KBLS2 | KBLS1 | KBLSO OOH
KBE | KBI input enable 94h - - - - KBE3 | KBE2 | KBEL | KBEO | OOH
KBF | KBI flag 95h - - - - KBF3 | KBF2 | KBF1L | KBFO | OOH
kgp | KBI De-bounce 96h |KBDEN| - - - - - KBD1 | KBDO | OOH
control register
IEN1 :re‘;ei;rt‘é?t Enable 1 | popi | Exenz| - IENC | IELVI | IEKBI | IEADC | IESPI | IEPWM | OOH
IRCON 'rg;elgt‘éft request CoH | ExF2 | TF2 | nciF | Lvile | kBIF | ADCIF | sPIF | PwMIF | OOH
Mnemonic: KBLS Address: 93h
7 6 5 4 3 2 1 0 Reset

| N | - | - | - | KBLS3 | KBLS2 | KBLS1 | KBLSO | OOH |

KBLS.3: fili & #EA7 ¥ 5247 (Keyboard Line 3 level selection bit)
01 BE RARHENT fil
1 WOE e ER il A

KBLS.2: fili & #EAT ¥ 5247 (Keyboard Line 2 level selection bit)
01 BE RARHENT fid
1 WOE S eER il A

KBLS.1: fil & #EA ¥ 5247 (Keyboard Line 1 level selection bit)
01 BE RARHENT fil
1 WOE kR il i

KBLS.O: fi & #EA7 ¥ 5247 (Keyboard Line O level selection bit)
01 WE RARHERT fil A
1 WOE e il i

Mnemonic: KBE Address: 94h
7 6 5 4 3 2 1 0 Reset
L -] - | - | - | kKBE3 | KBE2 | KBE1 | KBEO | 00H ]

KBE.3: #fi£f (Keyboard Line 3 enable bit)

0: KBI ZEfE, Tl A —R& (1) H AR (GPIO)

1:KBI#fg, Uil SR, KBR7 =1, 2filk il
KBE.2: #fitf (Keyboard Line 2 enable bit)

0: KBI ZEfE, Tl A—& (1) H AR (GPIO)

1:KBIEhg, Uil S AR, KBR7 =1, &filk il
KBE.1: #fi£f7 (Keyboard Line 1 enable bit)

0: KBI ZEfE, Tl A— (1 H AR (GPIO)

1:KBI#fg, MUl IR SRR, KBR7 =1, 2filtk
KBE.O: #{Hef7 (Keyboard Line 0 enable bit)

0: KBI Z5fE, T — k(1 H A1 (GPIO)

1:KBI#fg, MUl S AR, KBR7 =1, 2filtk
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Mnemonic: KBF Address: 95h
7 6 5 4 3 2 1 0 Reset
-] - | - | - | KBF3 | KBF2 | KBF1L | KBFO | OOH |

KBF.3: KBI fil & ifibx (Keyboard Line 3 flag)
1: Y KBI3 il E) i AR5, KBE.3 fffifEie 1", /=4 KBI ks
0: WJ0 HH R AHIG B 470"

KBF.2: KBI fil ) jfi#% (Keyboard Line 2 flag)
1: 4 KBI2 i 3% A S I, KBE.2 fAELE 31", 74 KBI s
0: DA K PFE R A0

KBF.1: KBI fil & jifthr (Keyboard Line 1 flag)
1: 4 KBIL i 304 A S I, KBEL HAEAE 31", 74 KBI ks
0: A K PFE R A0

KBF.0: KBI fil /& jifthr (Keyboard Line 0 flag)
1: 4 KBIO fil 24 NS 1, KBE.O HAELE 3 K17, I 774 KBI s
0: A PFE R A0

Mnemonic: KBD Address: 96h
7 6 5 4 3 2 1 0 Reset
| KBDEN | - | - 1 - ] - | - | KBD1 | KBDO | OOH ]

KBDEN: [k 1) GE 5 fEf7 (Enable KBI de-bounce function).

T e A ELAE(The default KBI function is enabled).
KBDEN =0, ZRERRTEkIIHE
KBDEN =1, ZEgERR3LkIIRE

KBD[1:0]: Bk if a] 3¢ 52 2. #7 KBDEN = 0", Wik 320 ms.
KBD[1:0] = 00, Br3fuskinf[a]2h 320 ms.
KBD[1:0] = 01, BRufuskif a2 160 ms.
KBDI[1:0] = 10, BRifBEII A4 80 ms.
KBD[1:0] = 11, Fr#Bkis/ a4 40 ms.

Mnemonic: IEN1 Address: B8h
7 6 5 4 3 2 1 0 Reset
| EXEN2 | - | IENC | IELVI [ IEKBI | IEADC | IESPI [ IEPWM | O00H |

IEKBI: KBI interrupt enable.
IEKBI = 0 — Disable KBI interrupt.
IEKBI = 1 — Enable KBI interrupt.

Mnemonic: IRCON Address: COh
7 6 5 4 3 2 1 0 Reset
| EXF2 | TF2 | NCIF | LVIIF | KBIF | ADCIF | SPIF | PWMIF | OOH |

KBIIF: KBI interrupt flag. Must be cleared by software.
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2.7 LDUTFE KBI AT N o i ) & 2%

Table 11-1: Interrupt vectors

Interrupt Request Flags Interrupt Vector Interrupt_ Number
Address *(use Keil C Tool)
IEQO — External interrupt O 0003h
TFO — Timer O interrupt 000Bh 1
IE1 — External interrupt 1 0013h 2
TF1 — Timer 1 interrupt 001Bh 3
RI/TI — Serial channel interrupt 0023h 4
TF2/EXF2 — Timer 2 interrupt 002Bh 5
PWMIF — PWM interrupt 0043h 8
SPIIF — SPI interrupt 004Bh 9
ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt 0063h 12
IICIF — lIC interrupt 006Bh 13
Comparator interrupt 0093h 18

*See Keil C about C51 User’s Guide about Interrupt Function description

KBI F N KIS 127

1. KBII/O 4 #i5hE, Ch.0/Ch.1l FUEM TN  Ch.2/Ch.3 {EHELT il

Description ‘
2. De-bounce I5A]2 40ms

C &% 1
I SYNCMOS TECHNOLOGY
1
#include "SM39R16A2.h"

#include " SM39R16A2_KBI.h "

#define KBI_VECTOR 11 //KBI Interrupt Vevtor

#define d_KBLS 0x03 //KBI Low/High level detection selection (0~0x0F)
#define d_KBEX 0x0F //KBI Input Enable (0~0x0F)

#define d_KBDEN 0x00 //KBI De-bounce Function Enable

#define d_KBDS 0x03 //IKBD[1:0] KBI De-bounce Time Selection (0~3)
#define d_KBIIE 0x01 //KBI Interrupt Enable bit

void KBI_initialize(void) //Initialize KBI
{
EA=0; /IDisable All Interrupt Function
IEKBI=(d_KBIIE); /[Enable KBI Interrupt Function
KBD=(d_KBDEN<<7)|(d_KBDS); /[Enable KBI De-bounce and De-bounce Time Function
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KBLS=(d_KBLS); /IKBI Input High/Low Level Select
KBE=(d_KBEX); /IKBI Input Channel Enable
EA=1,; /[Enable All Interrupt
}
I 1l
void KBI_Disable(void)
{
IEKBI=0; /IDisable KBI Interrupt
KBE=0; /[Disable KBI Function
}
I 1
void KBI_ISR(void) interrupt KBI_VECTOR //KBI Interrupt Subroutine
{
switch(KBF) /[Decision Occur Channel Flag (KBF)
{
case 0x08: /IKBI Channel 3 Occur Interrupt(KBF3)
P1_3=0;
break;
case 0x04: /IKBI Channel 2 Occur Interrupt(KBF2)
P1 2=0;
break;
case 0x02: /IKBI Channel 1 Occur Interrupt(KBF1)
P1_1=0;
break;
case 0x01: /IKBI Channel 0 Occur Interrupt(KBFO)
P1_0=0;
break;
}
KBF=0;
IIIKBIIF=0; /[Hardware Clear KBI Flag
}
void main(void) /Main Function Start
{
KBI_initialize(); //Call KBI Initial Subroutine
while(1);
//KBI_Disable();
}
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Description 1. KBI /O A3 HE Ch.0~3 m#ELLiI De-bounce Ifi]2y 320ms
2. AT AR KBII/O B ARl FElg 45 BoR T Portl

L9 U
1 SYNCMOS TECHNOLOGY
1
SFR KBLS =0x93; ;Keyboard level selector register
SFR KBE =0x94; ;Keyboard input enable register
SFR KBF =0x95; ;Keyboard interrupt flag register
SFR KBD =0x96; ;de-bounce mechanism select
SFR IENO = OxAS;
SFR IEN1 = 0xB8;

SFR IRCON = 0xCO;

ORG 0000H

JMP BEGIN
ORG 005BH
JMP KBI_INT

;KBI INTERRUPT INIT ROUTINE

BEGIN:

MOV IENO,#80H EA=1
MOV IEN1,#08H JIEKBI =1
MOV KBD,#00H :KBI de-bounce function and set de-bounce time is 320 ms.

MOV KBLS,#0FFH ;High level detect
MOV KBLS,#00H ;Low level detect
MOV KBE,#0FFH ;KBI all pin enable

MOV KBF, #00H ;KBI all flag clear
JMP START

;MAIN

START:
JMP START

;KBI INTERRUPT ROUTINE

KBI_INT:
MOV P1,KBF
MOV KBF, #00H
ANL IRCON,#08H
RETI

END
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