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Magcard. c

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

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

This programreceives the data streamfroma nmagnetic card reader and
outputs the data in ASCII format over a RS-232 protocol. The code is
tailored for a TTL card reader that reads only the second track on standard
financial transaction cards.
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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>

[ e e
// 16-bit SFR Definitions for 'F02x

[ e e
sfrl6 DP = 0x82; /1l data pointer

sfr16 TMR3RL = 0x92; // Tinmer3 rel oad val ue

sfrl16 TVMR3 = 0x94; /1 Tinmer3 counter

sfr16 ADCO = Oxbe; // ADCO data

sfr16 ADCOGT = 0xc4; /1 ADCO greater than w ndow

sfr16 ADCOLT = 0xc6; // ADCO | ess than w ndow

sfrl16 RCAP2 = Oxca; /1 Timer2 capture/rel oad

sfrl6 T2 = 0xcc; /1 Tinmer2

sfrl16 RCAP4 = 0Oxe4; /1 Timer4 capture/rel oad

sfrl6 T4 = Oxf 4; /1l Tiner4

sfr16 DACO = 0xd2; // DACO data

sfr16 DAC1 = 0xd5; // DACl1 data

[ e e e
/1 d obal CONSTANTS

[ e T i
#def i ne BAUDRATE 9600 // Baud rate of UART in bps

#defi ne SYSCLK 18432000 /1 SYSCLK frequency in Hz

shit LED = P1”76; // LED="1" neans ON

shit STROBE = P0"2;

sbit DATA = PO"3;

shit CARD = P0O"4;

/!l Lookup table for converting keycode to ASCl |

unsigned int keytab[4][4] ={{'1","2","3 ,"A},
{*4,'5,"6', B},
{+7,'8,'9, C},
{0 # D)
I e T T R
/1 Function PROTOTYPES
R e e
void SYSCLK Init (void);
void PORT Init (void);
void INTO_I SR (void);
voi d UARTO Init (void);
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int button_dn(void);
unsi gned i nt scankey (void);
voi d del ay_ns(int ns);

t

t ended = O;
t started =
t transmit_n
char _i ndex
bit_index =
num chars =
parity_erro
parity =

char char_data
char track2[40];

0;
o]

ns-
wc:;n =

char bdata error_tenp = O; /1 bit-addressabl e character |ocation
shit bit0 = error_tenp”O; /] parity bit (bit 4) of error_tenp

voi d main (void)

unsi gned int rdi;
bit scrolling=1;

WDTCN
WDTCN

Oxde; /1 disabl e watchdog tiner
Oxad;

SYSCLK Init (); /1 initialize oscillator

PORT Init (); // initialize crossbar and GPI O
UARTO I nit (); /1 initialize UARTO

EA = 1; /1 Enable global interrupts

while (1)
{

put char (254);

put char (0x01);

printf(" Swi pe Card...\n");

while (transmnt_now==0) /1 wait for transnit state to be set

{

parity_errors=0;
for (char_i ndex=0; char_i ndex<num chars; char_index++)

[o----- CHECK FOR PARI TY ERRORS ----- /1

error_tenp = track2[char_index]; /1 copy each character to the
/1 bit-addressable l|ocation

[l "error_tenp"

parity=1;

for(bit_index=0; bit_index<5; bit_index++)

{

parity "= bitO; /1 XOR "parity" with each bit
error_tenp = error_tenmp>>1;

if (parity) parity_errors++; [l if "parity" <> 0, then
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/1 parity error in character

[o----- SEND CHARACTERS TO DI SPLAY ----- /1

char _data = track2[ char _i ndex];

char _data &= O0xOF; /1l clear parity bit

char _data += 0x30; /1 add ASCI| offset

if ((char_data!=";"')&&(char_data!="?")) [/ suppress start

/1 and end sentinels
put char (char _dat a) ; /1 send character to display

}
whi | e ( CARD==0) /1 wait for card load line to go high
{ 3
transmt_now=0;
start ed=0;
ended=0;

scrol l'ing=1;

while (scrolling)

i f(button_dn()) /'l check for key press
del ay_ns(5); /1 delay for debouncing
rdl = scankey(); /1 read keypad
if(rdl I'=0)

if (rdl=="*")

put char (254);
put char (28);

)
if (rdl=="#")

put char (254);
put char (24);

}
if (rdl=="0") scrolling=0;
}

}
del ay_ns(250);

his routine initializes the systemclock to use an 18.432 MHz crysta
s its clock source.

~ Y~
Q-

int i; /1 delay counter
OSCXCN = 0x67; /1 start external oscillator with
/1 18.432MHz crysta
for (i=0; i < 256; i++) ; /!l XTLVLD bl anking interval (>1ns)
while (!(COSCXCN & 0x80)) /1 Wait for crystal osc. to settle
OSCl CN = 0x88; /1 select external oscillator as SYSCLK
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/1 source and enabl e m ssing clock
/1 detector

}
R e e e T R
/1 PORT Init
e b
void PORT Init (void)
/1 Configure the Crossbar and GPI O ports
{
/1 DI A TAL CROSSBAR CONFI GURATI ON

XBRO = 0x04; /1 XBARO: Initial Reset Value

XBR1 = 0x04; /1 XBAR1l: I NTO | nput Enable

XBR2 = 0x40; /1 XBAR2: Enabl e weak pull-ups

POMDQOUT = 0x01; /1 PORT 0 CONFI GURATI ON

/1 PO.0 = UART TXO (Push-Pul | Qutput)

/1 PO.1 = UART RX0 (Open-Drain Qutput/Input)

/1 PO.2 = /INTO - /Strobe (Open-Drain Qutput/Input)

/!l PO.3 = /Data (Open-Drain Qutput/Input)

/1 PO.4 = /Card Present (Open-Drain Qutput/Input)

/!l PO.5 = unassigned (Open-Drain Qutput/Input)

/1 PO.6 = unassigned (Open-Drain Qutput/Input)

/1 PO.7 = unassi gned (Open-Drain Qutput/Input)

/1 PORT 1 CONFI GURATI ON
/1

P1MDOUT = 0x40; P1.6 (LED) is push-pull output

P2MDOUT = OxFO; /1 P2 u.n. push pull, |ower-nibble input
P2 = OxOF; /1 upper nibble hi-inp, allow ng input read

| NTERRUPT CONFI GURATI ON

/1

| E = 0x01; /1 Enable INTO External Interrupt

I TO = 1; /1 INTO External Interrupt on falling edges
}
e e e
/1 UARTO_Init
e e
/1
/1 Configure the UARTO using Tinerl, for <baudrate> and 8-N-1.
/1

void UARTO Init (void)
/1 Configure the UARTO using Tinerl, for <baudrate> and 8-N-1.

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) ; /!l set Tinmerl reload value for baudrate
TR1 = 1; /1l start Tinmerl

CKCON | = 0x10; /1 Timerl uses SYSCLK as tine base
PCON | = 0x80; /] SMODOO = 1

TIO = 1; /1 Indicate TXO ready

I NTO External Interrupt ISR
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/1

void INTO ISR (void) interrupt O
/1 I NTO External Interrupt Routine
/1 When first nonzero bit on the data line is detected, this routine
/1l enables the input state by setting the "started" flag. Successive
/1l bits are added to the track2 array in 5 bit characters. After each
/1l character is added, this routine conpares the character to the end
/1l sentinel [1111]. Once the end sentinel is detected, the routine
/1 disables the input state by setting the "ended" flag, and begins the
/1 transm ssion state by
{
| EO = O; /1 Cear INTO interrupt flag
i f (DATA) inbit = 0;
el se inbit = 1; /1 invert logic on data line
if ((inbit==1)&&(!started)) /1l first nonzero bit is detected
{
started=1; /] initialize state variables
ended=0;
char _i ndex=0;
bit_index=0
put char (254);
put char (0x02);
}

i nput state has been started

if ((started)&&(!ended)) /1
{ /1 and has not yet been ended

char data = track2[char_index];
char _data = char_data>>1
if (inbit) char data |= 0x10; // add a '1" bit to current character
el se char _data & OxOF; // add a '0'" bit to current character
track2[ char _index] = char_data
bit_index++; /1 increment the bit index
i f (bit_index==5)
{
char i ndex++; /1l nmove to next chararacter in track2
bit i ndex=0; /'l reset the bit index
char _data &= Ox1F; /1l clear the 3 MSB
ended = (char_data==0x1F); // check for end sentinel [11111]
i f (ended) /1 end sentinel has been detected
num char s=char _i ndex; /'l note the nunber of track2 characters
transmt_now=1; /1 enable the transm ssion state
}
}

}
/1 end I NTO_| SR

/
|/ Local Functions
/

/
/ Function: test keypad for the presence of a key press.
/ Return: 1 if keypress; 0 otherw se.
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int button_dn()

int tnp;

tnmp = (P2 & OxOF)"OxOF; /1 read P2.3->P2.0 and XOR out put

i f(tm) /] if button is depressed, tnp !=0
return 1;

el se
return O;

/
/ Function: read keypad and convert keypress into equiv. ASCI| code.
/ Return: ASCII equival ent of pressed key's |abel

unsi gned i nt scankey(void)

int row = 0;

int col = O;
int k,j;
P2 = OxOF; /1l set data register
P2MDOUT = OxFO; /! drive P2.3->P2.0 as out put
del ay_ns(10); /1 let drive signals settle
row = (P2 & O0xO0F)~OxOF; /1 read P2.3->P2.0 and XOR out put
delay_mns(2);
if(row == 0)
return O; /'l no closure detected
P2 = OxFO; /'l set data register
P2MDOUT = OxOF; /1 drive P2.7->P2.4 as output
del ay_ns(2); /1l let drive signals settle
col = (P2 & O0xF0)"0OxFO; /1 P2.7->P2.4 and XOR out put
col = col >> 4; /1 nmove hi nibble to | o nibble
if(col == 0)
return O; /'l no closure detected
P2 = OxOF; /'l set data register
P2MDOUT = 0OxFO; /1 drive P2.3->P2.0 as out put
del ay_ns(2); /1l let drive signals settle
swi tch(row) /1 convert 1-of-4 to binary
case 1: i = 0; break;
case 2: i = 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]; /1 return the ASCI1 value at that row and col umm
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}

e T
/1 delay_nmns

I I e R T R
/1

/1 Function: approximate x ns del ay

/1 Return: void

void delay_ns(int mns)

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