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ABTRACT

The university provides a free transportation service on campus with dozens of electric
bus for all the students and the staff to help them save money and time. Also, the service can
reduce traffic jams and air pollution around the campus.

Ideally, those people would have a lot of convenience traveling from the dorms to the
classrooms or the dorms (o the workplace. However, the university transportation system appears
to be less efficient than expected. As the attempt (o lessen this inefficiency, our team comes up
with a so-called Electric Bus Signal Transmitter and Receiver Devices project, The devices are
created and installed at every bus and bus stops, The devices send out digital signals via
Simplex fransmission in 2 ways: to send a signal from the bus to the next bus stop telling the
people that the bus is approaching and to send a signal from one bus sfop to the next one implying
how soon the bus will arrive at it. Therefore, the people will know quite exactly the time of the
bus that will arrive and depart.

Thanks to this project, a useful digitally-signaling device is created and with hope, it may

be put into practice at the university’s on-campus transportation,
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Tlsupsumunudniilsidey PKITST

/* Filename PKITS5T.C
Description PKIT-5T RF Remote Transmitter
Hardware PKIT-5T
Compiler CCS PCW C Complier V3.28
Engincer Kriangsak B,
Company  Sila Research Co,,Ltd, */

/**t******* SETUP & I/O *********#/
#include <161819.h>

/fitfuses LP // Low power osc < 200 khz

Hitfuses XT // Crystal osc <= 4mhz

/fitfuses HS /f High speed Osc (> 4mhz)
Mifuses EC_IO // External clock

#fuses INTRC IO // Internal RC Osc, no CLKOUT
/fitfuses INTRC // Internal RC Osc

/fiifuses RC_10 // Resistor/Capacitor Osc

ff#fuses RC i RcsisIor/Capacitof Osc with CLKOUT
-

/fitfuses WDT // Watch Dog Timer

#fuses NOWDT // No Watch Dog Timer

===

#fuses PUT / Power Up Timer

/fifuses NOPUT // No Power Up Timer

/-

/fitfuses MCLR // Master Clear pin enabled



#fuses NOMCLR // Master Clear pin used for /'O

-~

{fifuses BROWNOUT // Reset when brownout detected
#fuses NOBROWNOUT // No brownout reset

7

{Hifuses LVP // Low Voltage Programming on B3

fifuses NOLVP // No low voltage prgming, B3 used for [/O
/-

{#fuses CPD // Data EEPROM Code Protected

f#fuses NOCPD // No EE protection

H----

/liifuses WRT // Program Memory Write Protected

f##fuses NOWRT // Program memory not write protected
H---

/fitfuses DEBUG // Debug mode for use with ICD

#fuses NODEBUG // No Debug mode for ICD

f7 -

//#fuses CCPB2 // CCPI input/output multiplexed with RB2
/fiifuses CCPB3 // CCP1 input/output multiplexed with RB3
1f----

fHittuses PROTECT // Code protected from reads

#fuses NOPROTECT // Code not protected from reading

#use delay (clock=4000000)
#byte OSCCON = 0x8F

#define DATA PIN_AOQ
ftdefine LED  PIN_Al
fidefine KEY1 PIN_A2
Hdefine KEY2 PIN_A3
fidefine KEY3 PIN_A4
#define MJP  PIN_AS

43



/********** TXRUN FUNCTION **********/

void tx0 (void) {  //send bit 0
output_high (DATA);
delay us (250);
output_low (DATA);
delay us (250);

void tx1 (void) { / send bit 1
output_high (DATA);
delay us (500);
output_low (DATA);
delay us (500);

void txbyte (char x) { // send one byte
char i;
for (i=0;i<=7;i++) {
if (x & 1)==1) 1 (; else tx0 ();

X >>=1;

void txsend (char x) {
char a;

a=input b ();

txbyte (0); /f preamble
txbyte (0);
tx1 (), // start

txbyte (0x53); / sila code
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txbyte (0x35);

txbyte (a); /f address
txbyte (x); // command
tx0 (); // end
output_low (LED);

delay _ms (250);

output_high (LED);
delay_ms (250);

f********** MAIN FUNCTION ******t***/

void start (void) {
OSCCON = 0x60; 1/ set int-osc 4 Mhz
while ((OSCCON & 0x4)!=0x4); . // wait for clock stable

void main (void) {
charfab,c;
start ();

f=0;

while (1) {
if (input (MJP)==0) {

if (input (KEY 1)!=a) {
a = input (KEY1);
if (a==0) txsend (0x4); else txsend (0x7);

}

if (input (KEY2)!=b) {
b = input (KEY2);
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if (b==0) txsend (0x5); else txsend (0x8);
}
if (input (KEY3)!=c) {
- ¢=input (KEY3);

if (c==0) txsend (0x6); else txsend (0x9);

}

else {
if (f==0) {
if (input (KEY1)==0) {txsend (Ox1); f=1;}
else if (input (KEY2)==0) {txsend (0x2); f=1:}
else if (input (KEY3)==0) {txsend (0x3); f=1:}
}
if (input (KEY1) && input (KEY?2) && input (KEY3)) {f=0; delay ms (100);}
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Tsunsumuuuanildidey PKITSR

/* Filename PKITSR.C
Description PKIT-5R RF Remote Receiver
Hardware PKIT-5R
Compiler CCSPCWC Compliei‘ V3.28
Engineer Kuiangsak B.
Company  Sila Research Co.,Ltd. */

/********** SETUP & I/O **********/
#include <16f819.h>

Hitfuses LP // Low power osc < 200 khz

{f#fuses XT // Crystal osc <= 4mhz

{/#fuses 1S /{ High speed Osc (> 4mhz)
/fi#fuses EC_1O // External clock

#fuses INTRC_IO / Internal RC Osc¢, no CLKOUT
//#fuses INTRC // Internal RC Osc

/fttfuses RC_IO // Resistor/Capacitor Osc

Mifuses RC {/ Resistor/Capacitor Osc with CLKOUT
-

litfuses WDT // Watch Dog Timer

fifuses NOWDT // No Watch Dog Timer

==

#fuses PUT // Power Up Timer

{/#fuses NOPUT // No Power Up Timer

-

/{#fuses MCLR // Master Clear pin enabled

#fuses NOMCLR // Master Clear pin used for I/O
1f----
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/f#tuses BROWNOUT // Reset when brownout detected
#fuses NOBROWNOUT // No brownout reset

1----

/f#fuses LVP // Low Voltage Programming on B3

#fuses NOLVP // No low voltage prgming, B3 used for I/O
ff-==-

/Hifuses CPD // Data EEPROM Code Protected

#fuses NOCPD // No EE protection

ffenev

/fitfuses WRT // Program Memory Write Protected

fifuses NOWRT // Program memory not write protected
/===

/H#fuses DEBUG // Debug mode for use with [CD

#fuses NODEBUG // No Debug mode for ICD

ff----

{fitfuses CCPB2 // CCP! input/output multiplexed with RB2
//tfuses CCPB3 // CCP1 input/output multiplexed with RB3
f-=

Hifuses PROTECT // Code protected from reads

#fuses NOPROTECT / Code not protected from reading

#use delay (clock=4000000)

/fHtuse 15232 (xmit=PIN_A6,rcv=PIN_A7,baud=9600,bits=8,parity=n)
ftuse rs232 (xmit=PIN_A6,baud=9600,bits=8,parity=n)

#ibyte OSCCON = Ox8F

#define DATA PIN_A0O
#define LED PIN_Al
#idefine REL1 PIN A2
#define REL2 PIN_A3
#define REL3 PIN A4
#define MODE PIN_AS
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fidefine SBIT PIN_A7

SRRk k% SUB FUNCTION ***#******/

void flash (char x) {
while (x>0) {
output_low (LED);
delay_ms (250);
output_high (LED);
delay ms (250);

X7

void sound (char freq,int16 time) {
unsigned char i;
while (time>0) {
output_low (SBIT);
for (i=1;i<=freq;i++)
time--;
output_high (SBIT);
for (i=1;i<=freq;i++)

time--;

/! Sound Generate

/ out signal low

// out signal high

/***#****** RXRUN FUNCTION **********/

int16 rxbit (void) { // check bit cycle

intlé x;
x=0;

while (input (DATA)==1) x++;



while (input (DATA)==0) x++;

retumn (x);

void rxpre (void) { /{ check preamble
intl6 x;
char ¢;
c=0,
while (c<5) { /f check bit 0
x = rxbit {);
if (x>=33 && x<=37)}c++; else ¢ = 0;
1
while (x<53) {

x = rxbit (); /f check bit |
}
1
char rxbyte (void) { // read one byte
char x,i;
x=0;

for (i=0;i<=7;i++) {
X>>=;
if (rxbit (0>53) x |= 0x80;
}

return (x);

char rxrecv (void) {
char i,j,a,x;
rxpre ();
output_low (LED);

i=rxbyte ();
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j = mxbyte ();
a = rxbyte ();
x = rxbyte ();
if (i==0x53 && j==0x35 && a==input_b ()) { / match
printf (":1%X%X\r" a,x);
sound (10,6000);
output_high (LED);
retum (x);
}
else { /{ not match
printf (":0%X%X\",a,x);
output_high (LED);
return (Oxff);

JEEERIOE fokok MAIN FUNCTION *#!#******/

void start (void) {
OSCCON = 0x60; /f set int-osc 4 Mhz
while ((OSCCON & 0x4)!=0x4); /f wait for clock stable
delay ms (500);
flash (2);
printf ("PKIT-5R ...\r");

void main (void) {
char x,a,b,c;

start );
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while (1) {
x =rxrecy {);
if (x==0x1) {
if (input (MODE)==1) {output_low (REL1); delay_ms (500); output_high (REL1); a =
1}
else {if (a==0)a=1; elsc a = 0; output_bit (REL1,a);}
}
else if (x==0x2) {
if (input (MODE)==1) {output_low (REL2); delay_ms (500); output_high (REL2); b =
13}
else {if (b==0)b=1; else b=0; output_bit (REL2,b);}
}
else if (x==0x3) {
if (input (MODE)==1) {output_low (REL3); deiay_ms (500); output_high (REL3); ¢ =
1}
else {if (c=0)c=1;¢clse c = 0; output_bit (REL3,c);}
}
else if (x==0x4) {output_low (RELI1); a = 0;}
else if (x==0x5) {output_low (REL2); b = 0;}
else if (x==0x6) {output_low (REL3); ¢ = 0:}
else if (x==0x7) {output_high (REL1);a = 1;}
else if (x==0x8) {outpu(_high (REL2); b = 1;}
else if (x==0x9) {output_high (REL3); ¢ = 1;}
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T RF 989 LAIPAC (005 TLP434A 108 433.92 MHz

10.3rn

pin 1 : GND
13.3aa @ pin2:Dataln

1234 pin3:Vee

4 Trl pin 4 : Antenna { RF output )
-
Elm

gunsal RF we9 LAIPAC 105 TLP434A [9]

RF 909 LAIPAC U035 TLP434A  Mnmidsdyanaitnand 433.92 Muz avdyann
Bemoluguuudlaea uagModulation uu ASK 3 Vee DYSENIN 2-12 Vde

i1 duvr GND

it 2 dhinitloudeyat

Wit 3 Wi Vee agssndig 2 - 12 vee

Wit 4 (Shsdesvems

DataRate @1 Vee 1iu 2 volt defoyanonly 512 bps

1 vee 1ty 12 volt dedfoynonn’ld 200 kbps

pin §; Gnd
pin 2 Digilal Data Ovipel
pin 3 : Linear Ouipat Tes|
pin d:vee
pin¥: Vee

IENE i 6: Gg
2 l ‘ H. 1w . pin?: Gnd
i pin B; Anlenna

gUgunsal RF w01 LAIPAC 1185 RLP434A [10]

RF w83 LAIPAC 108§ RLP434A Yiln1s 1 fvanaifinanu 433.92 Maz Fudoyonnly
awluzthu@laen uaz Modulation Ly A K T Vee BYITNIN 3.3 —6.0 Vdo
i 1,6,7 i GND
1t 2 Output foyaisaoa

1A 3 Linear Output / Test



Vil 4,5 Wi Voo agseNI193.3 — 6.0 Vde

i 8 Wundemweinia
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Symbol Parameter Conditions Min Typ Max
vee | userulvlifos - 33 5.0 6.0 \%
Trot nseua - - 4.5 - mA
Vdata data output Idata = +200 Vee -5 - Vee v
uA(High)
Idata=-10 - - .3 A\
uA(Low)
Al lunsiudioyn  (Sensitiviy) 110 dBm
palumsiudeyo 5 ms
+5V
* LED
Th66ou LJEOS &
R2
1K
_L_ -
e T1
+12v
220V
50Hz:§ p LED
=C1 7812 .
1000u Rl
1K
=

21935mav w5 vDe azi12 vbe
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