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Special Project Title

Name

Department

Program

Academic Year

Development of two-dimensional scan using polygon mirror

Mr.Kitcha Suriyanakat

Mr.Narongkormn Uensupa

Applied Physics

Applied Physics - Science and Industry Instrumentation

2005

Special Project Advisor Assoc. Prof. Wisanu Pecharapa

This special project is the development of infrared two-dimensional scanning system
controlled by microcontroller. Infrared beam is scanned horizontally by polygon mirror. The

vertical scan direction is done by plane mirror controlled by stepping motor. System is able to

ABSTRACT

scan in range up to 5 meters for good quality signal with area of 13.11 m’.
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pmr.c

RS s ETERSSLAS SRR ST ST 2T MR L L

//f  -ZD- Pelygon Mirror Scan Source Code

SURFSEE RSB A S SERE R IR R A E AR S S AR EHES R

#inciude<805lio.h>

#include<805lreg.h>

#inciude<8051lint.h>

#include<B051bit.h>

$include "icddrv,c”

extern register char cputick;

char buffer stepl[4]={0xfl,0xf2,0xf4, 0xfB}; //cow

char buffer step2[4]={0«£8,0x£4,0xf2,0xf1}; //cow

char buffer step3[8]={0xfl,0xf3,0x£2,0xuf6,nfd,0xfc, OxEB,0xE8); //ccw.5
char buffer stepd[8]={0xf%, 0xf8,0xfc,0xfd,0xf6,0x£2,0x£3,08E1); //cw.h
unsigned char keystart,onepoint,key, i, round, count,opto,stepstop, runl, run2,play;
unsigned int tick,x;

char *titlel
char *title2
char *work =
char *clear

char sbuffer([20]:

unsigned char *gpio;
#define rom 0x0200

INTERRUPT (_TFO ) tf0_int{) //use for s
{
clrbit (TCON.5)
THO=0xfc;
tick++;
if{tick==175}
{
tick=0;
cplbit{P1.7}
scankey () ;

= N e e e E P T N =
setstart () //setup begin
{

runl=0;//cw
run2=1;//ocw

i key=1;

E play=1;

B stepstop=1;
cnepoint=1;
round=0;
count=0;
Pl=0xff;
PI=0xff;
delay (10} ;
printf("\r -->» Sefup Frogrvan’);
setup(};

goteo_xy (0,0} ;
Puts {clear):
gote_xy(0,0);
Puts {work) ;

goto xy(0J,1);

Puts (clear);

sprintf (sbuffer, "7 e omalved", ®)
goto_xy(0,1);

Puts {(sbuffer);
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pmr.c

setup()//return mirror to start point

{
while(stepstop)
{
for (i=0;i<=3;1i++}
{
Pl=buffer steplli]:
delay{10};
chkstep();
}
}
}
[ /======= = m=m=======o======
chkstep{)
{
cpte=P340x20;
if (opto==0)
{
printf{"\n --> Beady\n");
stepstop=0; //signal fcr stop step
i=4; //aveid step run
P1l=0xff; //Pl ready
delay(10);
}
H
f'/’::._._.,w e e Tt e =r=======ww=
firstrun()
(
count=0;
while{onepoint)
{
for {i=0;i<=3;1i++)
{
Pl=buffer step2[i];//cw
delay (20);
++count;
chkpoint();
}
}
}
/) mmmm e e e e
chkpoint ()}
{
if (count==56)//start point for bhegin scan{change count)
1
onepoint=0;
i=4;
Pl&=0x£0;
delay(500);
printf(" --> Beg:n Soz ")
}
}
£ F e = = == T e e e
scanstep ()
{
WO
delay (10} ;
upe();
delay (10} ;
}
T T J—
DW ()
{

count=0;
while{runl)
{
for (i=0;i<=7;i++)

{
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pmr.c

Pl=buffer stepd[i];
waitcount DW();

}
Ple=0xf0;
delay (500} ;
}
[/ emEmenssss e mnme == mES==smssTEE
UP{}
{

count=0;
while(run2)
{
for (i=0;i<=7;i++)
{
Pl=puffer_ step3[i];
waitcount UP();

H

P1l&=0x£f0;

delay {300} ;
}

J /== = e —
waltcount DW()

{

if (count==0) round++;
printf (" “rSpeed: s d, Round:
showstep (count);

sprintf (sbuffer,"-00WN-")
goto_xy (9,0} ;
Puts (sbuffer);

.
’

if {(count==24} // <<=s==ww wwmehange step Lo scan

{
i=8;
runl~=1;
run2*=1;
}
}
waitcount UP{)

{
unsigned char count_temp;

if {count==0) round++;
t++ceunt;

count temp = Z5-count;
printE("\zivecditd, Ro
showstep (count_temp) ;

f, tteprdia, x, round, count_temp);

sprintf{sbuffer, "-U7-");
goto_xy(10,0);
Puts {sbuffer) ;

if (count==24) // <<===-—===--——mchange step Lo scan
{

i=8;

runl==1;

run2”=1;

lcdsetup ()
. {
..... InitLed(}:
’ clr_screen{);
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pmr.c

goto_xy(3,0);

Puts {titlel);

goto_xy(0,1);

Puts{title2};
}

O S —— S —
showdata ()
{
sprintf{sbuffer, "Tims i)
goto_xyi{0,1);
Puts(clear);
goto_xy(0,1);
Puts (sbuffer);
}
showstep (unsigned char stepcount)
-1
W sprintf (sbuffer,"Step:»a", stepcount) ;
‘ gote_xy (0, 0);
Puts{clear);
goto_xy (0,0} ;
Puts {sbuffer);
}
/j===========o= sEmmE T EEm
scankey ()
{
switch{*gpio&0x£f0}//speed choose
{
case Oxel : ==10;
showdata(};
break;
case 0xd0 : x=100;
showdata () ;
break;
case Oxb0 : x=1000;
showdata{) ;
break;
case 0x70 : x=20000;
showdata();
break:;
}
switch (*gpic&lx0L)
{
case 0x06 : keystart=1;//-0-110 = swd : start program control
hreak;
case 0x02 : play=0://0-0-10 = 5w3 stop
break:
case 0x04 : play=1;//41-04-0 = sw2 run
break;
}
}
/= S ——— S 8 B Pp— mmmmmmem———=——m==m= S
main{}
{
setbit {P1.7)
lcdsetup ()
gpio = rom;
getbit {IE.7) // EA _enable all interupt
setbit{IE.1l) LAY
THO=0xfc;
TLO=0x00;
tick=0;

x=100; // begin velovity
keystart=0;

sethit {TCCN.4) // TrZ run
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while{!{keystart)

setstart{);
firstrun{):
while (1)

{
while {!play)

Up():

while (!play)

3
’

DW(}:

Page 5 of o



lcddrv.c

IS E ST EI LSS RS R LSS SN EET LT ERT
S/ LCD Driver Source Codie
FIAESEHBH B RS A A S r R HAF AT RO Bl B i

#cdefine

Edefine
fdefine
krdefine
Edefine

#define

BUSY 0x80

LCD_ccmmand _write (*((unsigned char *)0x0000))
LCD_data_write {(*((unsigned char *)0x0001))
LCD_command_read (*((unsigned char *}0x0002))
LCD_data_read (*{(unsigned char *)0xz0003))

LCD Ox=0A

LedReady ()

{

{
}

char flag;
while ((flag=LCD_command_read & BUSY))

if (flag == 0xFF) return -1:

return 1;

}

void clr_screen{void)

{

LecdReady{) :

LCD command_write=0x01;

char InitLed(void)

{

if{-1 ==LcdReady()) return -1;
LCD command write=0x38;
LcdReady () )

}

LCD _command_write=0x0c;
clr_screen{();
goto _xy(0,0);

goto_xy(char x,char y)

{

LedReady ()
switch(y)

}

{
case 0 : LCD command write=0xB80+x; break;

case ! ; LCD command write=0xCO+x; break;
case 2 LCD command write=0x9%94+x; break;
case 3 LCD_command write=0xd4+x; break;

char *Puts(char* str)

{

unsigned char i;

for

}

{(i=0; str[i] '= 't i++){
LedReady ()
LCD _data write=str(i];

return str;

H

void putch_lecd{char ch)

{

LcdReady ()

LCD_data_write=ch;

Page 1 of 2



lcddrv.c

// print 4 digits decimal cn LCD at current position
""" print_4digit(int n}
{
char buffer([6]:;
int temp:

if (n<0} bufferi0] = t+-';
else buffer[0] = "=';

temp = n;

if (n<0)

{

n=~temp;

n++; /7 convert to unsigned

}

buffer[l] = (n/1000)+48;
temp = n%1000;

buffer[2] = (temp/103)+48;
temp = n%100;

buffer([3] = {temp/l0)+48;
buffer[4] = {(temp%10)+48;

putch_lcd(buffer[0]);
putch_lcd(buffer(i]);
putch_lcd (buffer[?]};
putch_led (buffer[3]);
putch_lcd{buffer([d4]):;
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ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

» SEVEN DARLINGTONS PER PACKAGE

» OUTPUT CURRENT 500mA PER DRIVER
{600mA PEAK)

= OUTPUT VOLTAGE 50V

» INTEGRATED SUPPRESSICN DIODES FOR
INDUCTIVE LOADS

s OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

a TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

» INPUTS PINNED OPPOSITE QUTPUTS TO
SIMPLIFY LAYOUT

RESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004A are high voltage, high currentdarlington
arrays each containing seven open collector dar-
lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
800mA. Suppressiondiodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputs to simplify board layout.
The fourversionsinterfaceto all common logic fami-
lies :

ULN2001A General Purpose, DTL, TTL, PMOS,
CMOS

ULN2002A 14-25V PMOS
ULN2003A 5V TTL, CMOS
ULN2004A 8-15vV CMOS, PMOCS5

These versatile devices are useful for driving a wide
range of loads including solenoids, relays DC mo-
tors, LED displays filament lamps, thermal print-
headsand high power buffers.

The ULN2001A/2002A/2003Aand 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-18) as
ULN2001D/2002D/2003D/2004D.

September 1998

ORDERING NUMBERS: ULN2001A/2A/3A/4A

ORDERING NUMBERS: ULN20010D2D/30/4D

DIP16

PIN CONNECTION

D‘;Lﬂ_\ 18 OUT 1

15 OUT 2
14 OUT 3
13 OUT 4
12 Ut &
11 QUT 6

10 OUT 7

COMMON FREE
9 WHEELING DFOUES

3-1971%

1/8
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TSOP348..

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Description

The TSOP348.. - series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter,

The demodulated ouiput signal can directly be
decoded by a microprocessor. TSOP348.. is the stan-
dard IR remote control receiver series for 3 V supply
voltage, supporling all major transmission codes.

Features

* Photo detector and preamplifier in one package

+ Internal filter for PCM frequency

* Improved shielding against electrical field
disturbance

¢ TTL and CMOS compatibility

¢ Qutput active low

* Supply voltage: 2.7 Vo 55V

* Improved immunity against ambient light

Mechanical Data

Pinning:
1=0UT,2=GND, 3=Vg

Block Diagram

16833

3

v

30 kQ s

)1

Band|_ [Demo- ouT

N Inputi-»-AGC Pass!" idulator

A%

)2

3 16672
Parts Table
Part Carrier Frequency

TS0P34830 30 kHz

TSOP34833 33 kHz

TSOP34836 36 kHz

TSOP34837 36.7 kHz

TSOP34838 38 kHz

TSOP34840 40 kHz

TSOP34B856 56 kHz

Application Circuit

mw

Transmitter| | TSOPxoo

with e Wg
TSALooO :.5 !
r g
v R
b s GND
AN T

R + C4 recommended to suppress power supply
disturbances.

The output voltage should not be hold continuousty at
a voltage below Vg = 2.0 V by the external circuil.

Document Numbser 82202
Rev. 5, 23-Jun-03

www.vishay.com
1
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SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

The SN54L.S/74L.513 and SNS4LS/74LS14 contain logic gates/inverters
which accept standard TTL input signals and provide standard TTL output
lavels. Thay are capabile of transforming slowly changing input signals into
sherply defined, jitter-frea cutput signals. Additicnally, they have greater noise
margin than conventional inverters,

Each circuit contains a Schmitt trigger followed by a Darlington level shifter
and a phase splitter driving a TTL totem pole output. The Schmitt trigger uses
positive feedback to effectively speed-up slow input transitions, and provide
different input threshold voltages for positive and negative-going transitions.
This hysteresis between the posilive-going and negative-going input
thresholds (typically 800 mV) is determined internally by resistor ratios and is
essentially insensitive to temperature and supply voltage variations.

LOGIC AND CONNECTION DIAGRAMS

SN54/74LS13
SN54/74L514

SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 632-08

SN54/T74LS13
Ve
[iel [ [l 7] [) 5] 5] -
PLASTIC
1 CASE 646-06
[T ] o BT ] (] [ L I
GND i CASE 751A-02
Vee SN54/74L514
[«] [3] [r2] [#] [1e] [el [] ORDERING INFORMATION
SN54LSXX) Ceramic
SN74LSXXN  Plastic
> SN74LSXXD SOIC
L) Lef o] Lo Ls] [e] [2]
GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54 45 50 5.5 v
74 475 5.0 525
Ta, Operaling Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Qutput Current — High 54,74 -0.4 mA
oL Quiput Current — Low 54 40 mA
74 8.0

FAST AND LS TTL DATA
5-1
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DESCRIPTION
The H21A1, H21A2 and H21A2 consist of a

gallium arsenide infrared emitting diode
coupled with a silicon phototransistor in a
plastic housing. The packaging system is

designed to optimize the mechanical

resolution, coupling efficiency, ambient light
rejection, cost and reliability. The gap in the
housing provides a means of interrupting the

signal with an opaque material, switching the

output from an “ON” to an "OFF~ state.

SCHEMATIC
FEATURES
10— 4
* Opague housing
XY i x
* Low cost
« 035" apertures 20— 3
» High Ig(on)
Derate power dissipation linearly 1.33 mW/°C above 25°C.
RMA flux is mcommended.
. Methanol or isopropyl alcohols are recommended as cleaning
agents.
Soldering iron tip 1/18" (1.6mm) minimum from housing.

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)

Parameter Symbol Rating Unit
Operating Temperature Topr -55 to +100 "C
Storage Temperature Tsre -55 to +100 ‘C
Soldering Temperatura (Iron )23 and 4) TsoLd 240 for 5 sec ‘C
Soldering Temperatura (Flow)@ and 3 Tsour 260 for 10 sec °‘C
IPUT (EMITTER)
Continuous Forward Current I¢ 50 mA
Reverse Voltage VR -] A
Power Dissipation (1 Pp 100 mwW
AJTPUT (S8ENSOR)
Collector to Emitter Voltage Veeo 30 v
Emitter to Collector Voltage Veco 4.5 \'
Collector Current I 20 mA
Power Dissipation (Tg = 25°C)(0 Pp 150 mwW
2001 Fairchild Semiconductor Corporation
300290  SO2/01 10F5 www.fairchiidseml.com



TOSHIBA TA7259P/P(LB)/F

TA7259P,TA7259P(LB),TA7259F

DC MOTOR DRIVER IC

The TAT259P is a 3—phase Bi~directional motor driver IC.
1t designed for use VIR tape deck, floppy disk and record player TA7259P
motor drivers.

It containa output power drivers, position sensing circuits, control
amplifier and CW / CCW control circuit,

FEATURES

® 3-phase Bi~directional driver and output current up to 1.2 A.

® Few external parts required. HDIP14-P-500-2.54A
® Wide operating supply voltage range: VCC (opr ) MIN. =7V TA7259P (LB}

® Forward and reverse rotation is controlled simply by meansof a

CW / CCW control signal fed into FRS.

® High sensitivity of position sensing amplifier.
(VH = 10 mV (Typ.), recommend to use TOSHIBA Ga~As hall
sensor “THS” series.

® Surge protect diode connected for all input terminals,
(Position sensing, control, CW-/ CCW control inputs.)

® DIP-14F power package,

H50P14-P-2.54
TA7259F

H50P20-P-450-1.00

Weight
HDIP14-P-500-2.54A: 3.00 g {Typ.)
HSOP14-P-2.54 :3.00g(Typ.)

HSOP20-P-450-1.00 : 0.79 g (Typ.)

1 2001-06-13



TOSHIBA

TA7259P/P{LB)/F

BLOCK DIAGRAM

TAT259P )
(TAHSSP(LB) /TA7259F PIN No.

—

POSITION SENSING CiRCUIT

Ve I A I O
{FIN)
l 7.5k - -y "
Ha He
PIN FUNCTION
B TYPE PIN No. FTYPE SYMBOL FUNCTION DESCRIPTION
1 1 Hp + b-phase Hall Amp. positive input terminal
2 2 Hp - .| b—=phase Hall Amp. negalive input terminal
3 3 He + c-phase Hall Amp. positive input terminal
4 5 H- c-phase Hall Amp. negative input terminal
5 10 Re Qutput curent detection terminal
6 6 Leg c-phase drive outpul terminal
7 11 Lp b—-phase drive cutput terminal
8 12 Veo Power supply input terminal
9 13 La a—-phase drive output terminal
10 15 FRS Forward / Reverse f Stop switch terminal
1 16 Vin = Control Amp, negative input terminal
12 18 Vint Controt Amp, positive input terminal
13 19 Ha + a-phase Hall Amp. positive input terminal
14 20 Hg - a-phase Hall Amp. negative input terminal
Fin Fin GND GND Terminal
2 2001-06-13
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