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Abstract

This special project-is to desigh and build an automatic instrument for
successive ionic layers adsorption and reaction and analyze optical property of thin
films made by automatic instrument instead of human. Automatic Instrument
designed by SolidWorks and use microcontroller board Arduino as a main board for
control all process of instrument. Set different condition to test instrument thin film
by successive ionic layers absorbtion successive ionic layer adsorption and reaction
with 4 conditions and analyse the result of the process with beer’s and lambert law.
From optical properties of thin films showed that automatic instrument can be use

for SILAR method.
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4.2 HaN15IAINTSEDIHIY (Transmittance)
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4.3 HansiIAN13aANaY (Absorbance)
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AANUIN N

Yumaumsldnulusunsy Arduino dmiualuauasadiiasnlullin
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AMARNUIN U

swiasndsivudinlilulalasaesinsaimasuaia Arduino

int moterCW = §;

int moterCCW = 9;

int info = 0;

int i,j,f,.D,U,ak;

int STEP = 10;

int DIR = 11;

charg=1;

int Cycles = 0,

long Drytime = 0;

long Soaktime = 0;

void setup(){
pinMode(moterCW,0UTPUT); digitalWrite(moterCW, HIGH);
pinMode(moterCCW,OUTPUT); digitalWrite(moterCCW, HIGH);
pinMode(STEP, OUTPUT); digitalWrite(STEP, HIGH);
pinMode(DIR , QUTPUT); digitalWrite(DIR , HIGH);

Serial.begin(9600);

void clockwise()f

for (int i=0; i <= j; i++)X
digitalWrite(moterCW, HIGH);
delay(2);
digitalWrite(moterCW, LOW);
delay(2); } -

void counterclockwise()

for (int i=0; i <= k; i++)
digitalWrite(moterCCW, HIGH);
delay(2);



digitalWrite(moterCCW, LOW);
delay(2); 1}

void clockwisevertical(f
for (int i=0; i <= f; i++X
digitalWrite(STEP, HIGH);
delay(1);
digitalWrite(STEP, LOW);
delay(1); }
}
void loop() {
Serial.println("Put the number of cycles”);
while (Serial.available()==0) {}
Cycles=Serial.parselnt();
Serial.printin("Put the number of soaktime in ms");
while (Serial.available()==0) {}
Soaktime=Serial.parselnt();
Serial.printin("Put the number of drytime in ms");
while (Serial available()==0) {}
Drytime=Serial.parselnt();
Serial.print("Cycles :");
Serial.print(Cycles);
Serial.printin(" round");
Serial.print("Soaktime : ");
Serial.print(Soaktime);
Serial.printin(" ms.");
Serial.print("Drytime :");
Serial.print(Drytime);
Serial.printtn(" ms.");
for(int n=1; n<=Cycles ; n++){
f = 26000; //Beaker 1 Start
digitalWrite(DIR, LOW);

clockwisevertical();



Serial.print(n("Vertical motor : Down"),
delay(Soaktime);

f = 26000;

digitalWrite(DIR, HIGH);
clockwisevertical();
Serial.println("Vertical motor : Up");
delay(Drytime),// Beaker 1 done

j = 1900;
clockwise();,digitalWrite(moterCW, HIGH);
Serial.printin("Horizontal Motor : Right"); // Beaker 2 Start
f =26000;

digitalWrite(DIR, LOW);
clockwisevertical();
Serial.println("Vertical motor : Down");
delay(Soaktime);

f = 26000;

digitalWrite(DIR, HIGH);
clockwisevertical();
Serial.println("Vertical motor : Up");
delay(Drytime);// Beaker 2 Done

j = 1900;
clockwise();digitalWrite(moterCW, HIGH);
Serial.println("Horizontal Moter : Right");// Beaker 3 Start
f =26000;

digitalWrite(DIR, LOW);
clockwisevertical();
Serial.printn("Vertical motor : Down");
delay(Soaktime);

f = 26000;

digitalWrite(DIR, HIGH);
clockwisevertical();
Serial.println("Vertical motor : Up");
delay(Drytime);// Beaker 3 done
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j = 1900;

clockwise(),digitalWrite(moterCW, HIGH);
Serial.println("Horizontal Motor : Right");// Beaker 4 Start
f = 26000;

digitalWrite(DIR, LOW);

clockwisevertical();

Serial.printin("Vertical motor : Down");
delay(Soaktime);

f = 26000;

digitalWrite(DIR, HIGH);

clockwisevertical();

Serial.println("Vertical motor : Up");
delay(Drytime);// Beaker 4 Done

k = 1900;
counterclockwise();digitalWrite(moterCCW, HIGH);
Serial.printin("Horizontal motor : Left"),

k = 1900;
counterclockwise();digitalWrite(moterCCW, HIGH):
Serial.printin("Horizontal motor : Left");

k = 1900;
counterclockwise();digitalWrite(moterCCW, HIGH);

Serial.printn("Horizontal motor : Left");
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