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Aut hor: Bayl or El ectromechani cal Systens
Operates on an external 18.432MHz oscill ator

Target: Cygnal Educational Devel opment Board / C8051F020
Tool chain: KEIL C51 6.03 / KEIL EVAL C51

This programinterfaces Cygnal's C8051F02x with a 4x4, 16 pad keypad. The
program was designed for the Grayhill 96BB2-056-F. Wth keypad DI P switch
(SWb) toggled to the on positions, pins 1-8 on the keypad are

connected to P2.0 - P2.7.
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/1 1 ncl udes

[ I T T e
#i ncl ude <c8051f 020. h> /1 SFR decl arations

#i ncl ude <stdi o. h>

#defi ne BAUDRATE 9600 /1 Baud rate of UART in bps
#defi ne SYSCLK 18432000 /1 SYSCLK frequency in Hz
/1 Lookup table for convertlng keycode to ASCl I

unsigned int keytab[4][4] ={{'1,'2","3 ,"A},

{+4,'5,'6",'B},

{tr,"8,'9,"C},

{'*'1 0','#"'D'}}’
e T
/1 Function PROTOTYPES
e e e
voi d SYSCLK Init (void);
void PORT Init (void);
void UARTO I nit (void);
int button_dn(void);
unsi gned i nt scankey (void);
voi d delay_ns(int ms);

e e e
/1 MAI'N Routine
e e e
voi d nmain (void)

unsi gned int rdil

WDTCN = Oxde; /1 disabl e watchdog tinmer

WDTCN = Oxad;

SYSCLK Init (); /] initialize oscillator

PORT Init (); /1l initialize crossbar and GPI O

UARTO Init (); /1 initialize UARTO

EA = 1; /1 Enable global interrupts

while (1)
{
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i f(button_dn()) /'l check for key press
{
del ay_ns(5); /1 delay for debouncing
rdl = scankey(); /1 read keypad
if(rdl !'=0)
put char (254); /!l LCD conmmand
put char (0x01); /1l clear LCD
printf (" You pressed:\r )

put char (rdl);

whi | e(button_dn()); /1 check for key rel ease
}
del ay_ns(5);
}
e e R
/1 Initialization Subroutines
R R e R R R
R e
/1 SYSCLK Init
R e R R T R
/1
/1 This routine initializes the systemclock to use an 18.432MHz crysta
/1 as its clock source.
/1
voi d SYSCLK Init (void)
{
int i; /1 delay counter
OSCXCN = 0x67; /] start external oscillator with
/1 18.432MHz crysta
for (i=0; i < 256; i++) ; /1l XTLVLD bl anki ng interval (>1ns)
while (!(COSCXCN & 0x80)) ; /1l Wait for crystal osc. to settle
OSCI CN = 0x88; /1 select external oscillator as SYSCLK
/1 source and enabl e mi ssing clock
/1 detector
}
e e e
/1 PORT_Init
e e
/1
/1 Configure the Crossbar and GPI O ports
/1
void PORT_Init (void)
{
XBRO = 0x04; /1 Enabl e UARTO
XBR1 = 0x00;
XBR2 = 0x40; /1 Enabl e crossbar and weak pull-ups
PONMDOUT | = 0x01; /1 enable TX0 as a push-pull output

/1 PORT 3 CONFI GURATI ON
P2MDOUT = OxFO;
P2 = OxOF;

P2 u.n. push pull, |ower-nibble input
upper ni bble hi-inp, allow ng input read

~
~~

/
/ Configure the UARTO using Tinmerl, for <baudrate> and 8-N-1
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/1

void UARTO Init (void)

{

SCONO = 0x50; /1 SCONO: node 1, 8-bit UART, enable RX
TMOD = 0x20; [/ TMOD: tinmer 1, node 2, 8-bit reload
TH1 = - ( SYSCLK/ BAUDRATE/ 16) ; /1l set Timerl reload value for baudrate
TR1 = 1; /l start Tinerl

CKCON | = 0x10; /1 Timerl uses SYSCLK as tine base

PCON | = 0x80; /1l SMODOO = 1

TIO = 1; /1 Indicate TX0O ready

Local Functions

button_dn

Function: test keypad for the presence of a key press.

Ret ur n: 1 if keypress; 0 otherw se.

int button_dn()
{

int tnp;
tnmp = (P2 & O0xOF)~0xOF; /1 read P2.3->P2.0 and XOR out put
i f(tnp) /1 if button is depressed, tnp !=0
return 1,
el se
return O;
scankey
Function: read keypad and convert keypress into equiv. ASClI| code.
Return: ASCI| equival ent of pressed key's | abel

unsi gned int scankey(void)

int row = 0;
int col = O;
int k,j;

P2 = OxOF;
P2MDOUT = OxFO;
del ay _ns(10);

row = (P2 & 0xO0F)~0xOF;
del ay_ns(2);

if(row == 0)
return O;

P2 = OxFO;
P2MDOUT = OxOF;
del ay_mns(2);

co
co

if(col == 0)
return O;

(P2 & 0xFO0)~0OxFO0;
col >> 4;

~~
~~

~~
~~

set data register
drive P2.3->P2. 0 as out put
let drive signals settle

read P2.3->P2.0 and XOR out put

no cl osure detected

set data register

drive P2.7->P2. 4 as out put
let drive signals settle
P2.7->P2. 4 and XOR out put
move hi nibble to | o nibble

no cl osure detected
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P2 = OxOF; /1l set data register
P2MDOUT = OxFO; /1 drive P2.3->P2.0 as out put
delay _ns(2); /1 let drive signals settle
swi tch(row) /1 convert 1-of-4 to binary
case 1: i = 0; break;
case 2. j = 1; break;
case 4: | = 2; break;
case 8: j = 3; break;
default: return O;
}
swi tch(col) /1 convert 1-of-4 to binary
case 1: k = 0; break;
case 2: k = 1; break;
case 4. k = 2; break;
case 8: k = 3; break;
default: return O;
}
return keytab[j][K]; /!l return the ASCI|I value at that row and col um

an approxi mate x ns del ay.
voi d delay_ms(int ns)
int vy;

int z;
for (y=1; y<=250; y++) for (z=1; z<= ns; z++);
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