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ABSTRACT

One of the most procedure of using thickness measurement probe is
calibration. The calibration is done for the more accuracy from measurement.
So, the procedure relates the reliability of thickness measurement probe
significantly. It is necessary using stand or probe holder because measurement
angle of probe is factor of accuracy calibration (measurement probe angle is the
angle between probe and sample, Ideal measurement probe angle is 90°). In
addition, pressing force and measurement time also are factors of the
calibration. Controlling the factors by using automatic calibrator affect the more

received accuracy after doing calibration.
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2.9 Hand Held Thickness Probe
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1) Arduino MEGA 2560
2) Arduino UNO
3) 12 VDC Motor with gear set
4) MOSFET IRFZ440
5) TUsunsu Arduino IDE
6) Pspice Student Edition
7) Oscilloscope
8) Resistors
9) IR Sensors
10) Numpad
11) LED 16X2
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driver module) , HaLnaslNAINTELEARNSS , HC-SR04 (Ultrasonic sensor)

, HC-05 (Bluetooth module) 9¢AaainN15NLUUINITINTT

17



1 2/ o A:‘J o =l s QI
drulassaiimsininuvetaIeslsuiisulnsuinanumnuiuanesiag

Flowchart

Flowchart U wansdanannisvinauludiuves Forward Reverse DC

Motor Rotation

Start

Power On

A

Screen show "Input
Counter”

y

Receiver Counter . Reset Counter

h 4

Set Counter

Y NO

Slart?\

18



Flowchart 9 wansianannisviaulugdiuwes Forward Reverse DC Motor Rotation(#a)
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Motor Rotation
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Flowchart & waasfianannisviteuludiuues Speed Controller part

START

Generate 100%
Duty Cycle

Adjust
Duty Cycle

Increase Duty Cycle

Decrease Duty Cycle

END
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2. M3anuuUlATIasagAAdedmiued Arduino

o A o o o @/ 4 e = ﬂlj 3
gaadsmhunlglunsihnudmiveieamnisuiufisuiudszneulume

o 0‘4 A s o 5 1 L
ANALNEINUNITNINUALAENITAIATBINUT

1
o

o A s

AdaLNeINY Port
ANEINISANUIUN I NSALIS
ANFIMNIRTINAERT

o okl w 2
AALNBINUNTT Communicate
o q'/ :J s v e'u.'z
ANAINEINUNITATININTU
ANANIAILAYNNSUUIA0

o QlJ A s
AELNEINUNTTLERINANI199D LCD

oaardiingildnainandhay

& a O o

ANFUNYINUNITANMUALALNITAIANNILYS

¢define trigPin2 10

$#define echoPin2 11

int a=24;

int b=26:

long duration, distance, UltraSensorl, UltraSensor2;
int counter=4;

int ¢c=0;

char data;
String SerialData="";
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e & o W
ANENENEINULIAN

time=millis{);
delay(200);
delayMicroseconds (50) ;

L Y

ANd9LNLINU Port

pinMaode {(ExrLED, OUTPUT);
pinMede (Pulse, OQOUTIEUT) ;
pinMcode(Eccl, INPUT);
pinMode {(Ece2, INPUT) ;
digitalWrice (StanLED, HIGH):;
digitalWrite (ProLED, HIGH);
digitalWrite (ExxLED, HIGH);
digitaliWrite (StanlLED, LOW);
digitalWrite (ProLED, LOW);

"
as

ANFINITATUIUN N YA

int tim2= tim/2;

int vel = 0.025 / tim2;
RPM=vel*8€8.1178714;
Vecon= (REM/48)*12;
Duty=(Vecon,/12) *0.00000001
of£=0.00000001-Duty;

L )

AdwnNeInuN1s Communicate

Serial .begin(9€00);
1

void loopt) {|
if(Serial . available ()=0)
£

statuss = Serial._read();

}
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o

ANFINNATINANERS

if(Serial.available() = Q)
{
state = Serial _read();
if (state == 1)
{
Serial print("Distancel: ");

Serial .println(distance);
Serial .print("Distance2: "™);
Serial.println{distance2);
Serialiprintln("Input: ");
Serial .printlni(state);
ifldistance <=10 && distanceZ =>=10)
{
digitalWrite (En, HIGH);
digitalWrite (Inl, HIGH);
digitalWrite (In2, LOW);
digitalWrice (49, HIGH);
}

else

{

digitalWrite (49, LOW);

digitalWrite(En, LOW);

digitalWrite(Inl, I1IOW);

digitalWrite (In2, LOW);

1

}

U
s

AdaneatunIsas1afanTu

void PulseMosfet (int DelayH, int DelayL)
{
digitalWrite (Pulse, LOW);
delayMicroseconds (DelayL);
digitalWrite (Pulse, HIGH);
delayMicroseconds (DelayH) ;
digitalWrite (Pulse, LOW);
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o I.Il 4 L2
ANSILNEINUNITHEAINAN 199 LCD

led.setCursor (0,0);
led.print ("Processing™);
digitalWrite (36,HIGH);
delay(200);

led.clear();
led.setCursor(0,0);
lcd.print ("Processing . "):

3.3.4 N15IASISHNEG LAZAINEINITAVIATING
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12 VDC Switching Supply | 200

12V DC motor with gears

set 50
40cm. Jumper wires 40
Arduino Mega 2560 560
Arduino UNO 160

HC-05 Blutooth module 192

Infrared Sensors(2pcs.) 100

IRFZ44N 18
L298N Dual H bridge

motor driver 100
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module 189
Numpad 4x4 40
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Others 100
J2asAY 1935

27



4.3 N19US8UBUSENI1LATaslsUsUTWsUd M UTAR T UNUND A LLLR

P2 v oo ° o W a wa a o .
139U UBUIWS UM UIRAN UM LNDAlLLRRINUSEN Helmut Fischer Co.,Lo.

a@u13avnulalulyuaineu 5 ase
o (-3 1 d‘
aunsavinaulaluluuavihauneoiies
mselnazdaudsu USB
571A1 210,000 UM

= v o o o Y] wa a o ) )
LATDIUSUN EJUIW‘.?‘UE”‘WTU'Jﬂﬂ'?']u‘ﬁu’]aﬂiun@]"ﬂ']ﬂQ']U'Jﬁ]ﬂ“lla\iuﬂﬁnﬁqﬁﬂ'luu

walulagnszasundndinauninsainnssds
=l e of dy
HAuaNUAA
o % o Y el o o = v}
1115091199l IUIUASINADINITLUUIIIUATILINGS 6 UaN
el %] - v cf -] as =
aunsanavdiuanusisauresawasiaievinnisanszezinallunisusuieu

1 LED WaR9dn ug18981a udunnuniIsyingy

= 2/ & < o Lt o & o
Unu1e LCD LLﬂﬂGNﬁIUﬂTﬁﬂdﬂ’Tﬂ']'i‘V]’N']‘LlLLa51°ULLﬁﬂ3Na§]7u3uﬂ5&1Uﬂ75Vl’7\‘1'1u £

5
LY

VRS UU

Huilesgunsaliadudmiu Stand vlilaudangulunislau ansaldivuns

o Qs = I av val E% 2/ LY
dmiunsasuiieuuuu Manual Juledlaniilassadiendanu

371A1 96,935 U

28



= 1 d s = o al s s v
nsIsuifisuseninaniasusu WBUIWSUAMTUIRAIUALID ALUR

L Th) Helmut Fischer KMITL
Hardunisineny Tnun 5 Ase SruuASIUNAINTS
Tnuasiaiias
n159181WHA 14 USB wire 14 USB w38 9V Battery
way 220VAC
ANwaUTALAY fisudnwalfiansay AUANAIINSIVBINTS
Waula

fiautangulunisldau

31A1 210,000 96,935

= = =l < s = ] o o L5 sy
M1519% 4.3 N1SWSHUNBUAIILENNNT0989AT 09U SUE UINSUAIMTUIRANUNUN O LUsTA

sUndnapsasUTuiigulnsuIna s nlul

ASasuSuiisulnsudmsuinanumudmul® wsesusuisulnsudmsuinanurunssnlus s

YDIUSEN Helmut Fischer YaaunNAn® KMITL

29



UNN 5

a9U Usynn wazdoiauaunue

5.1 a3u
vV oar [ o = o o =l o ot ar I = D= e e
dinvilavinsuseAviriesSuidisudmsulnsuianunuiiuueilndefiosflull

8/ Y a a u’:’ ar v o 1 o :é o t 4 1 1 L% IIIJ ¥ GI
Iﬂﬁﬁ’]iﬂiﬂi‘ﬁﬂ?ﬂlﬂiﬁﬁ@ﬂﬂﬂENIW?’HF"I’N&JLL&JUEJ’MEG mlwmmmmaammmw;um'iad%amsaq

U

[T ]
s s =l

s =l ey LYY a g =] 1 do v ot I 1 = v &l
Usuiisuwuueludd Taomsdseivinsaildindidiundsiondfudssed wu nsidenldaunsain

P oA A . . = = 7 ¢ ada B a a =t
Januninede (Realizability) wsen1sidenldaunsainfimuaunsanisusyansnimainning

U
s o

2w v o v = ) o W JE P < v o v @
\Wusu UUWWIWLF’]'E'ENUSUW]HUﬂ’]%ﬁUIW'iU’JﬂﬂqquwuquuuLUULWﬂQLﬂia\jmuLLUUWUQ@@GW@JUW

Tvagequld
5.2 Ugymn
1) Te3rfatunisasniuvganwsfuanutTuladululasansulnsaiaas
2) anugaydsiamnalniiluies
o L - =l P | v o BT @
3) vienUInwmluivinnuniiaugvsenaunsalisuugiimuisaula
5.3 YDLaUDNUY

lumsesnuuumsihmsiieludiuresgunsaiildlursiiesainnisldgunsaind

a ol ° & & 2
AudnwugnnsmunsAautululdsn

30



AMANUIN

yaARmanuaveInTiInslilasaneuinsames

'
as

YAAFIAIUAIUANNITVINULDINDTWAZAITUAAIHE

¢include <SoftwareSerial.h>
#include <LiquidCrystal_I2C.h>
#¢include <Wire.h>
$include <Keypad.h>
const byte ROWS = 4;
const byte COLS = 4;
int c,b,lap,decforspeed;
int lopl=0:
int lop2=0;
int lop3=0;
int buzzer=8;
int data_count=0;
int data_countl=0;
int data_count2=0;
char Datal[9]:
char Data[9]:
char Data2[9];
char A[9]:
char a[9]:
int dec=0,B,1i=0;
char hexaKeys[ROWS] [COLS] = {
{'1', "RUN "W},
{l_.;rr ' o' ' . 131}'
7, '8, NN,
AR AN &
1z

Lo 0 B
m

w

]

byte rowPins[ROWS]
byte colPins[COLS]

{22, 24y, 26,28
{23, 25, 27, Z9%7

Keypad customKeypad = Keypad (makeKeymap(hexaKeys), rowPins, colPins, ROWS, COLS):

LiquidCrystal_I2C lcd(0x27,20,4);
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void setup()

{

void loop() {
char customKey = customKeypad.getEey():

if

{

Serial.begin (9600);
Seriall.begin (9600);
pinMode (2, INPUT) ;
pinMode (3, INPUT) ;
pinMode (4, 0UTPUT) ;
pinMode (5, OUTPUT) ;
pinMode (&, OUTPUT) ;
pinMode (7, OUTPUT) ;
pinMode (31, OUTPUT) ;
digitalWrite (7, LONW);
digitalWrite (5, LOW);
digitalWrite (&, LOW);
analogWrite (32,200);
digitalWrite (34,LOW):
digitalWrite (36, LOW);
digitalkWrice (38, LOW);
led.init{);
led.init():
lcd.backlight():
led.clear():
led.secCarsor (0,-0) ;
lecd.print{"Input Counter”);

{customKey || Seriall.read()>0 )

if (Seriall.read()>0)

{
int Read=Seriall.read():
lap=lap+l;
1£f (lap==1)
{
dec=Read;
1
else if(lap==2)
{
decforspeed=Read;;
}
else if (Read==253)
{
for{ int i = 0; i < sizeof(Data):;
{
digitalWrite (32, HIGH);
Data[i] = (char)0;
i
i=0;

32

++i )

// U@ Char MilAppgdl Data

digitalWrite (32,LONW);
digitalWrite (34,L0OW);
digitalWrite (36,LOW);
digitalWrite (38, LONW);
digitalWrite (40,LOW);



while (i<dec)

{

// BU¥WN2N Process

customkey = customKeypad.getKev():
int Read=Seriall.rsad():
Motordrive (i,dec);

Procscreen() ;

if {customKey=='C' || Read==255)

{

led.cleariV:

digitalWrite (7,LOW);
digitalWrite (5,LOW);
digitalWrite (6, LOW) ;
digitalWeite(7,LOW);

lcd.clear();
lcd«setCursor (0,0)
led.pript ("User Cancelsed™) :
delay (3000);

break:;

led.setCursor{0,1):

led.print(i):

if(i>=dec)
{

// nafl Complete

lap=0;
dec=0;
digitalWrite (7, LOW) ;
digitalWrite (5,LOW);
digitalWrite (6, LOW) ;
digitalWrice {32, LOW):

33

digitalWrite(32, LONW);
digitalWrite (34, LONW):
digitalWrite (36, LOW);
digitalWrite (38, LOW);

digitalWrite (34, LOW):
digitalWrite (36,LOW);
digitalWrite (38, HIGH)



for{ int i = 0; i € sizeof(Data); ++i )

{

Data[i] = (char)O0;

}
data_count=0;
led.clear():
lcd.setCursor(0,0):
lcd.printc(™ Finished !!'");
led.setCursor(0,1);
led.print ("Press # to again™):

else /f NSl break a1

lap=0;

dec=0;
digitalWrite(7,LONW) 2
digitalWrite (S, LOW):
digitalWrite(6,L0W);
digitalWrite (32,LONW):
digitalWrite (34, LOW);
digitalWrice (36, LOW);
digitalWrite (38, LOW);
digitalWrite (40, LOW);

for{ int i = 07 i < sizeof(Data); ++i )

Data[i] = {(char)0;

data_ count=0;

lcd.clear();

led.setCursor(0,0);

led.print ("ProcessInterrupted !!");
lcd.setCursor (@,1) 7

lcd.print ("Press ¢ ");
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else if(Read==254)
{

for{ int 1 = 0; i < sizeof(Data); ++i )

Data[i] = (char)o0;

}
digitalWrite (32, LOW);
delay(200);
digitalWrite (32,HIGH);
digitalWrite (34, LOW);
digitalWrite (36, LOW):
digitalWrite (38, LOW);
digitalWrite (40, LOW);
lcd.clear():
lcd.setCursor(0,0);
data_count=0;
decforspeed=0;
dec=0;
lap=0;
led. secCurser (0, 10)
led.print ("Input Counter ");
led.setCurscr(0, 1):
lcd.print{™ -AGAIN !'! "):
delay(1500);
lcd.clear();
led.setCursor(0, 0):
led.print ("Input Counter "):
}
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else if (Read==255)
{
lap=0;
dec=0;
for( int i = 0; i < sizeof(Data); ++i )
{
Data[i] = (char)0;
}

data_count=0;
digitalWrite (7, LOW);
digitalWrite(5,LOW);
digitalWrite (6,LOW)
digitalWrite (32, LOW):

odigitalWrite (34,LONW);
digitalWrite (36,L0W);
digitalWrite (38,LOW);
digitalvrite (40,LOW);
lcd.clear():
led.s=tCursor (0,0);
lcd.print ("User Canceled”);
delay(3000)
led.ciear():
led,.secCursor(d, 0):
lecdsprint ("ProcessInterrupted L' )
led.setCursor(0,1):
lcd.print("Press # ™);

digitalwWrite(32, LOW):
delav(200) ;
digitalWrite(32,HIGH) :
digitalWrite(34,L0NW);
digitalwWrite (36, LOW);
digitalWrite(38,LOW):
digitalWrite (40, LOW);

Data[data_count] = customKey;

lecd.setCursor (data count,l1);

led.print (Data[data_count]);

data_count++;
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£

switch (customKey)
{
case 'A':
for(i=0; i<((data_count)-1); i++)

{

decforspeed = decforspeed * 10 + ( Data[i] - "0’

for( int =407 i < sizeof(Data):; . ++i )

Data[i] = (char)O0;

} Serial .write (decforspeed);
data count=0;
digitalWrite (32, LOW):
digitalWrite (34,LOW);
digitalWrite (36; LOW);
digitalWritce (38, LOW):

Icd.cleaz ()
led.setCursor (0, 0)
led.print ("Speed Adjusted”):
lcd.secCursox (0, 1):
led.print ("% _to Start”™):
break;

'.'l.f

):
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)

L)

cage "B':
for{ int i

0; i < sizeof(Data); ++i )

Data[i] = (char)0:

data_count=

H

lcd.clear():
led.setCursor (0, 0):

led.print ("Speed Control™);
customkey = customkFeypad.getkey():
Data[data_count] = customKey;
led.s=tCursor{data count,l)?

if (Data[data_count]!="A'")

{
led.print {Datal [data count]);

}

data countl++;

break;

case 'D':

lcd.clear ()

lcd.setCursor {0, 0):

led.print("Counter is set”™);
digitalWrite (32, LOW)s
analogWrite(32,200);
digitalWrice (34, LOW):
digitalWrite (36, LOW);
digitalvWrive (38, LONW):
digitalWrice (40,LOW)?

for(i=0; i< (data_count-1}; it++)

{

dec = dec * 10 + (‘Data[i] - '0" );
}
break;
rr/
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case '#':
for( int i = 0; i < sizeof(Data); ++i )

Data[i] = (char)0;

Serial.write(3);
analoghWrite (32, LOW);
analogWrite (32,200);
digitalWrite (34, LOW);
digitalWrite (36, LOW);
digitalWrite (38, LONW);
lcd.clear();
led.setCursor(0,0);
data_count=0;

decforspeed=0;

dec=0;

lap=0;

lcd.setCursor (0, 0):
lcd.print ("Input Counter ");
lecd.setCuesor (0, 1):
lcd.print ("  AGAIN !! "
delay (1500);

led.cYear () &

led. setCursor(0, 0);
lcd.print (RIaput Counter ");
break;
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case '*': //Start Button
for( int i = 0; i < sizeof(Data); ++i ) // auA1 Char Viapoydl Data
{

digitalWrite (32, HIGH);

Data[i] = (char)0;

}

i=0;
digitalWrite (32,LONW);
digitalWrite (34, LOW):
digitalWrite (36, LOW);
digitalWrite (38,LOW);
digitalWrite (40, LOW);

while (i<dec) 77 Quﬁﬂﬂﬁ Process

{

customKey = customkeypad.getKey();
int Read=Seriall.read();
Motordrive (i,dec):;

Procscreen():

if (customKey=='C")

{
digitalWrite (7,LOW);
digitalWrite (5, LOW);
digitalvWrite (6, LONW);
digitalWrite (7, LOW):
tone (buzzer, 1500, 500) ;
digitalWrite (32,LOW):
digitalWrite (34,L0ONW);
digitalWrite (36,L0ONW);
analogWrite (38,200);
lcd.clear();
Tcd. setCurseryo /O]y
led.print ("User Canceled”);
delay (3000):
break;
}

led.clear():
lcd.setCursor(0,1);
led.print(i);
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if (i>=dec) // nanl Complete
{

delav (500);

lap=0;

dec=0;

Serial.write(3):

digitalWrite (7, LONW);

digitalWrite (5, LOW) ;

digitalWrite(6,LONW);

digitalWrite (32, LOW):
tons {(buzzer,1500,500)
digitalWrite (34,LO0W);
analogWrite (36,200);
digitalWrite (38, LOW) ;

for( int i = 0;/1 < _sizeof(Data); ++i ')

{

Data[i] = (char)0;

1
data_count=0;
lecd.cleari);
led.setCursor (0,0);
led.print (™ Finished !!'"™):
lecd.setCursor (0, 4) 7
led.print ("Press ¢ to again”);

}
else f/ nanl break N
{

lap=0;

dec=0;

Serial.write(3):
digitalWrite(7,LONW);
digitalWrite (9, LOW);
digitalWrite (6, LOW) ;
digitalWrite (32, LOW);
digitalWrite (34, LOW);
digitalWrite (36, LOW);
analogWrite (38,200);
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for( int i = 0; 1 < sizeof(Data); ++1i )

Data[i] = (char)0;

data_count=0;
led.clear():
led.secCursor(0,0);
lcd.print ("ProcessInterrupted !!7");
led.setCursor(0,1):
lcd.print ("Press # ");
1
break:
defaults break;
}
}

}

void Procscreen()
{

led.setCursor(0,0);
led.print ("Processing”);
analogWrice(34,0):
delay(200)
led.clear();
led.setCursor(0,0);
lcdiprint("Processing . ")
analogWrite (34,LOW);
delay (200);
led.clear():
led.sectCursor (0,0);
lcd.princ T Processing -, .17
analogWrite(34,0);
delay(200);
lcd.clear();
lcd.setCursor(0,0);
dcd.print("Brocessing M\ & ") ;
analogWrite (34,255);
delay(200);
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FUNCT1ON

void Motordrive (int looper,int looper2)

{

if((digitalRead (2)==0)&s&(digitalRead(3)==1})

}

if (lopl==0)

{
Serial.write(l):
lopl++:
lop2=0;

}

c=1;

b=0;

else if((digitalRead(3)==0)¢c& (digitalRead(2)==1))

if(lop2==0)

{
Serial.write(2):
lop2++;
lopl=0;

}

iy 2

b=1:

c=0;

if{c==1 && b==0 && lop3==0)

{

lop3++:
digitalWrite (7,HIGH)
digitalvWrite (5, LOW).:
digitalWrite (6, LOW);
delay (500);
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if{c==1 && b==0 && lop3!=0)
{
digitalWrite (7,HIGH);
digitalWrite (5, LOW) ;
digitalWrite(6,HIGH);
}
if (c==0 && b==1)
{
lop3=0;
digitalWrite (7,HIGH);
digitalWrite(S5,HIGH)
digitalWrite (6,LOW) s

recurn (i):;

}

// FUNCTION_
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YardsdunuALAINIEITwaInDs

kot Statel

int Scate2

int Stop =0;

int lap=0;

int Speed = 255;

int up = 1;

float u=0,d=0;

int UP=0, DOWN=0;

float Read, Sped;

void setup()

{

Serial.bsgin(9600);

pinMode (5, OUTPUT):

pinMode (2, INPUT_PULLUP) ;

pinMode (3, INPUT_PULLUP) ;

pinMode (4, INPUT_PULLUP) :

}

void leop() |

// put your main code here, to run repeatedly:

Statel = digitalRead(2);
State2 = digitalRead(3);
Stop=digitalRead(4);

1]
o

1
L
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DOWN=Speed*0.7¢6;
UP=Speed*0.5;
1f ( Statel == HIGH )

{
Speed = Speed - up;
}
if ('State2 == HIGH )
{
Speed = Speed + up;
}
1f ( Speed <=0)
{
Speed = 0;
}
1f ((Speed»>=255) || (Stop==HIGH))
{
Speed = 255;
}
if (UP>=255)
{
UP=255;
}
1£ (DOWN<=0)
{
DOWN=0;



if ((Serial.available(]}))

Read = Serial.read():

if (Read==1)

{
analogWritce (5, DOWN) ;
}

if (Read==2)

{
analogWrite (5,UR);
}
if (Read==3)
{
lap=0;
Speed=255;
}
else
{
if(lap==0)
{
Speed=(((-2.55) *Read) +255) ;
lap++;
}
}

Serial.println{"Speed is . "):
Serial.println(Speed):
Serial.printlin("DOWN is : ");
Serial.println(DOWN);
Serial.println("UP is : "):
Serial.println (UP);
delay(400);
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AaNUAves MOSFET IRFZ44N

Power MOSFET
PRODUCT SUMMARY FEATURES
Vos O 60 * Dynamic dV/dt Rating
— @ Vo= 10V 0.028 » 175 °C Operating Temperature A
Rl.ﬂﬂﬂ] - A -
Qgs (NC) 18 « Ease of Paralleling
|_Qga (nC) 25 = Simple Drive Requirements
Configuration Single + Compliant to RoHS Directive 2002/95/EC
. DESCRIPTION
TO-220AB Third generation Power MOSFETs from Vishay provide the
designer with the best combination of fast switching,
I ruggedized device design, low on-resistance and
G cost-effectiveness,
The TO-220AB package Iis universially preferred for
\\ commercial-industrial applications at power dissipation
\ o8 i levels to approximately 50 W. The low thermal resistance
G and low package cost of the TO-220AB contribute to its
N-Channel MOSFET wide acceptance throughout the industry.
ORDERING INFORMATION
Package TO-220AB
. IRFZ44PbF
Lead o SHFZ44-E3
SoPb IRFZ44
SiHFZ44
ABSOLUTE MAXIMUM RATINGS (T¢ = 25 °C, unless otherwise noted)
PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vs 60 v
Gale-Source Voltage Vas + 20
Continuous Drain Current® Tc=25°C 50
z Vgsat 10V Ip
Continuous Drain Current Tg=100°C 36 A
Pulsed Drain Current® Ipas 200
Linear Derating Factor 1.0 WG
Single Pulse Avalanche Energy® Eps 100 mJ
Maximum Power Dissipation | Tc=25°C Py 150 w
Poak Diode Recovery dV/dt¢ dV/dt 4.5 Vins
Operating Junction and Storage Temperature Range T, Tag -55t0+ 175 -
Soldering Recommandations (Poak Tomperature)” for10s 300
10 Ibf - in
Mounting Torque 6-32 or M3 screw
1 N:-m

Notes

a. Repetitive rating; pulse width limited by maximum junction temperature (see fig. 11).
b. Vpp =25V, starting Ty = 25 °C, L = 44 pH, Rg = 25 (), Ixg = 51 A (see fig. 12).

c. lsp <51 A, di/dt < 250 Adps, Vpp < Vps. Ty <175 °C.
d. 1.6 mm from case.
0. Current limited by the package, (die currant = 51 A).
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DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGE UP TO 46 V

s TOTAL DC CURRENTUPTO 4 A

a LOW EATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

» LOGICAL "0" INPUT VOLTAGE UP TO 15 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circult in a 15-
lead Mulliwatt and PowerS020 packages. It Is a
high voltage, high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solencids, DC and
stepping motors. Two enabie inputs are provided o
enable or disable the device independently of the in-
put signals, The emitters of the lower transistors of
each bridge are connected together and the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

.
=

Multiwattis PowerS0Q20

DROERING NUMBERS : L298N (Multiwatt Vert )
L208HN (Multiwatt MHeoriz. )
L208P (PowerS020)

nection of an external sensing resistor, An additional
supply input Is provided so that the logic works at a
lower voltage,

1

oF
o

0% oF
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value | Unit
Ve Power Supply 50 s
Vs Logls Supply Voltage 7 W

ViMan  |Input and Enabla Voltage =037 v
loy Faak Quiput Current (each Channal)
= Non Repetitive {t = 100us) 3 A
~Repetifive (80% on ~20% off; tu = 10ms) 28 A
~0C Oparation 2 A
Ve Sensing Voltage -1t 23 W
Pl Total Power Dissipation (Tous = 75°C) 25 w
Top Junetion Cpersting Temperature =25 to 130 G
Tag T [Storage and Junction Temperature =40 to 180 "G
PIN CONNECTIONS (top view)
/ | SN s CLUNRENT SENSING B
] 18 Pty CILFTPLIT 4
L5 T crm———— GLUTPUT 3
12 P BT A
W e ENABLED
L) ceamme o B LT E
B Botmrmarin LOGIC SUPPLY YOLTAGE Ve
7 apadl ey
1) i NPT 2
B b ENABLE K
|2/ o m— INPUT
4 TS BUPPLY VOLTAGE Yy
$, N o OUTPUT 2
5 e ST T 2
e f ~ /D cunmenTsENSMG A
Z TAR COMNECTED T0 N & e
'
GND [ 1 2 [ 6N
Sersen [ °F 2 19 7] SenseB
NGOt 3 18 =1 NG
Ol 271 4 17 771 Qs
Ow2 (=15 PowerS020 15 [ ow3
Vs g 8 15 [ Input 4
Inptl 1 7 14 7] EnableB
EnsbieA 7] 8 13 [0 inputa
Inpue2 [0 @ 12 LT Vss
GND [T 10 1 70 6ND
DA
THERMAL DATA

Symbol Par.am_af(e_r Power5020 ;uulﬁwah'fs Umnit

Ripjosws | Thermal Resistance Junction-case Max, - 3 CAW

Ripeenty | Thermal Resistance Juncion-ambient Max. 13{") 35 *CAW
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PIN FUNCTIONS (refer to the block diagram})

MW.15 PowerSQ Name Funation
115 219 Sense A Sense B |Batwean this pin end ground is connecied the sanse resisior to
centrol the current of the losd
a3 45 Cut1; Qut 2 Cutputs of the Bridge A: the current thet flows through the load
sonnected batwean these two ping is monitored at pis 1,
4 &} Vs Supply Voltage for the Power Output Stages.
A non-inductive 1000F capasitor must be connected batwean this
pin and ground,
8.7 79 Input 1; Input 2 TTL Compatible Inputs of the Bridge A,
811 €14 Enable A Enable B [TTL Compatible Enable input: tha L state disables the bridge A
[anable A) andior the bridge B (enable B),
8 1,10,11,20 GND Ground,
@ 12 VES Supply Voltage for the Logic Blocks, A1000F capacitor must be
connected batwean this pin and ground.
10; 12 13:18 Input 3 input 4 TTL Compatibla Inputs of the Bridge B.
13; 14 1817 Out 3 Qut 4 Qutputs of the Bridge B. The current that flows through the load
7 cannected between these two pins is monitored at pin 15
- 3,18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Symbol Paramater Test Conditions Min. | Typ. | Max. | Unit
Wy Supply Vialtege (pin 4} Operative Condition Wi #2.5 48 W
Vas lLogle Supply Voltage (pin 8) 4.5 5 7 \f
Is Qulescent Supply Current (pin 4) [V, = H; I, =0 Vis L 13 22 mA
Wi H &0 70 mA,
Mon = L M= X 4 mA
Isg Quiescent Current from Vag (pin €} |Vaa = H, 1L =0 V=L 24 38 mA
Vi=mH 7 12 A
Vo = L Vi= X 8 mA
Vie Input Low Voliage ~-{.3 1.5 W
{pins 5, 7, 10, 12}
Wik Input High Voltage 23 VS8 v
(pins 5, 7, 10, 12)
i Low Voltage Input Current Vis L ~10 A
(pins 5. 7, 10. 12)
lire High Voltage Input Current Vis=H s Vag 08V 30 100 HA
{pins &, 7, 10. 12)
Ve =L |Enable Low Voltage (pins 8, 11) ~0.3 1.5 v
W ® H [Enable High Voltage (pins 8, 1_1] _ o 2.3 _Vas \'4
lin=L |Low Voltage Enable Current Van =L -10 pA
BENSL L% - N
les = H |High Voltage Enable Current | Van = H 5 Vg5 ~0.68V 20 100 pA
tpins 8, 11)
Mepsat e | Source Saturation Violtage = 1A 0.85 1.38 1.7 "4
L= 2A 2 2.7 1
Ve iy | Sink Ssturstion Voltage I =14 {5} 0.85 1.2 1.8 v
= 24 {8) 1.7 2.3 W
Veesst | Total Drop =14 (B 1.80 32 W
I =24 (§) 4.8 W
Veens | Sensing Voltage {pins 1, 15) =1 (1) 2 v
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ti (v |Source Current Turn-off Delay C5Vile 081 QN4 18 uE
Ty (V) | Source Current Fall Tima COk oLl  (2)(4) 02 us
T4 (V) | Bourcs Current Tuen-on Delay 08Vite Q1L (2% (%) 2 us
Ta (V) |Source Current Rise Time Ol to0R 1, 2 (4) oy i
Ty (V) |Sink Current Tum-off Dalay DAV QR  (3n(%) 0.7 U
Te (Vi) | Sink Current Fall Time Ok o1l (3} (4) 025 uE
Ty (V) | Sink Current Tum-on Delay CEVilo ORI, (3):(4) 18 Y
Ta (V) |8ink Current Rise Time D1k ORI (34 02 HE
fo (Vi) | Commutation Fraquency o= 24 28 40 KHz

T1{Ven) [Source Current Turn-off Daley 05 Vuto 000, (2) (4} 3 ys

T2 Ven) |Source Current Fall Time ORI D1k (@k(4) 1 Y

Ty (Vi) |Source Current Turn-on Delay 05 Vanto 018 (2%(4) 0.3 T ]

T4 (Vo) |Source Current Rise Time Gk toDR 1l (2% (4) 0.4 s

T4 (Ven) | Sink Currant Tum-off Delay 08 WVento 000 (3 (4) 22 s

Ty (Vend | Sink Current Fall Time DO 01, (34 0.38 ue

Ty (Veo) |Sink Current Tum-cn Delay 05 Vanto 00K (3% (4) 028 W

Ta (Vo) | Sink Current Rizse Tima D1k o DRI (3) (4) 01 s

1) 1)Sensing voltage can be =1V for t = B0 usec, in steady state Ve min 2~ 08V,

See fig. 2.
3 Seety £

4) The load must be a pure resistor.
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AMENURYDY Infrared Sensor

Distance Adjust
IR

Receiver

Power LED

Yec

Grd
(9]
=
a

/

IR Emitter Obstacle LED
LED

Pin, Control Indicator Description
Ve 3.3 ro 5Vde Supply Input

nd Ground Input

Features:
- -

* Thereis an obstacle, the green indicator light on the circuit board

* Digital output signal

* Adjustable detection distance range via potentiometer:

Clockwise: Increase detection distance

Specifications:

+ Working voltag

* 3mm screw holes for easy mounting

* Boardsize: 3.2 x 1.4cm
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AuENURUDY Arduino MEGA 2560

IMicrocontroller

ATmega2560
Operating Voltage 5\ '
Input Voltage (recommended) 7-12V
Input Voltage (limits) I6-20V

Digital I/O Pins

54 (of which 14 provide PWM output)

iAnalog Input Pins

16

DC Current per IJO Pin

40 mA

DC Current for 3.3V Pin

50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz
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