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HEAD STACK ASSEMBLY/VOICE COIL MOTOR/HARD DISK DRIVE

This research represents the prototype machine that uses to produce and
assemble Hard Disk Drive in part of the Head Stack Assembly (HSA) removal and
control set of the Voice Coil Motor (VCM) movement. Due to original production, we
found the problem about cleanliness and damage of other components. This research
requires to create the prototype machine for Head Stack Assembly and Voice Coil
Motor automatic removal that control by Microcontroller. This research has four parts.
The first part is the design of screw removal system. The second part is the design of
screw suck system. The third part is the contaminant in production of automatic
removal and the last one is the design of work procedure. Researcher expects
HSA/VCM automatic removal machine will reduce error and contamination, time-
consuming of the human work process, improve quality of the product, avoid G-shock

during the removal and reduce the production capital.
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Harness @EL UNIT : mm DWG. No.  09-0001-01
3 0 5 ‘ “
A A
ZJ'"]J‘Vl 1.9 71802 edAUHIAUDY BASE PLATE
[ : : [ : [ .
16-M5x0.8 THRU ALL
PCD 315 15 @
TT 8- 6 H7 THRU
/ @ 480 N
S 1u] 4-R5
4-90° +0.05°
63.5
A I \"575
- \ 128 =olp2 / 0 DETAILA
/ B\ | 575
A
A\ jf
\ o PCD 200
e
L e
PCD 145
6- @ 65THRU |
®120H7 ] @qu.s‘
o]
SEPARATE 60 8-M5x0.8 THRU ALL
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No. Name Otv. DWG NO. Material/Supplicr
100 |SOCKET HEAD SCREW 4 M4x18 SUS304
101 |SOCKET HEAD SCREW 8 Mox22 SUS304
102 |SOCKET HEAD SCREW 8 M8x25 SUS304
103 | HARD DISK 2.5" 4 - - ]
104 SERVO MOTOR 1 M-YS3IDOSFNOO1 NSK
105 [SOCKET HEAD SCREW ] Mo6x30 SUS304
106 [SOCKET HEAD SCREW 0 Mo6x45 SUS304 '
107 [SOCKET HEAD SCREW 0 Mox16 SUS304
108 | AIR SLIDE TABLE 1 MX012-50CS-1 SMC
109 | SPEED CONTROL FITTING 2 AS1201F-M5-048 SMC
110 FITTING 1 KQ2L06-015 SMC
. i RCP2CR-SA6-1-PM
111 ROBO CYLINDER 1 2-100-P1-S-BL-J P IAI
112 SCREW DRIVER 1 - TECHNART
113 [SOCKET HEAD SCREW 6 M3x8 SUS304
114 |[SOCKET HEAD SCREW 10 M3x12 SUS304
115 |SOCKET HEAD SCREW 8 M4x6 SUS304
9= | BILL OF MATERIAL | DWG. No. 09-0001-A9-1
K] oy | . 0 | .
: | : | : | .
No. Namge Qty. DWG no Material/Supplicr
116 |SOCKET HEAD SCREW 8 M4x10 SUS304
117 |SOCKET HEAD SCREW 8 Mdx12 SUS304
118 |SOCKET HEAD SCREW 3 M4x25 SUS304
119 |SOCKET HEAD SCREW 38 M5x12 SUS304 H
120 |SOCKET HEAD SCREW 12 Mé6x12 SUS304
121 | WASHER 4 DIN 125-A3.7 SUS304
122 | AIR SLIDE TABLE 1 MXQ12-50CS SMC .
123 |SPEED CONTROL FITTING 2 AS1201F-M5-0458 SMC
124 |SOCKET HEAD SCREW 2 M3Ix6 SUS304
125 |SOCKET HEAD SCREW 3 M3x10 SUS304
126 |SOCKET HEAD SCREW 5 Mdx20 SUS304
127 |SOCKET HEAD SCREW 6 M3x10 SUS304
128 |SOCKET HEAD SCREW 2 Mdx14 SUS304
129 |[SOCKET HEAD SCREW 4 M3x14 SUS304
1300 | WASHER 6 DIN125-A3.7 SUS304
131 | PLUNGER 12 SPJSS MISUMI
. o DIA=0.8, OD=8, . ;
132 COMPRESSION SPRING 4 L=28.PITCH=2.5 SUS304-WFPB

rey

BILL OF MATERIAL

DWG, No. 09-0001-A9-2

.

4

3

E4
1.69 318N INUBAVVDITUAIU
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#include <EEPROM.h>
int Rb2;

int Rb3;

int CheckHome;

int StatusHome=0;

int CheckStart;

int StatusStart=0;

int CheckStop;

int CheckReset;

int CheckNSK;

int CheckPosNSK;

int CountLoop=0;

int data_nsk;

int ofset;

int CheckSenClampUp;
int CheckSenClampDown;
int CheckSenVacUP;
int CheckSenVacDown,;
int CheckSenOpject;

int SenEmg;

int CountOffPump;

/ data NSK

int Ofset_1;
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int Ofset _10;
int Ofset_100;
int Ofset_1000;

unsigned int Ofset;

int pltl_1;

int pltl_10;
int pltl 100;
int pltl _1000;

unsigned int pltl;

int plt2_1;

int plt2_10;
int plt2_100;
int plt2_1000;

unsigned int plt2;

int plt3_1;

int plt3_10;
int plt3_100;
int plt3_1000;

unsigned int plt3;

int plt4_1;

int plt4 _10;
int plt4 100;
int plt4 1000;

unsigned int plt4;

// Input
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const int Sw_Home=23;
const int Sw_Reset=24;

const int Sw_Stop=25;

const int Sw_ Start=22;

const int SenUpClamp=27;
const int SenDownClamp=26;
const int SenUpVac=29;

const int SenDownVac=28;

const int NskReady=31;
const int NskInPos=30;

const int SenOpject=33;
const int SenEMGROBO=32;
const int Sp3=35;

const int Sp4=34;

const int Sp5=37;

const int Sp6=36;

/I Output

const int Lamp Home=39;
const int Lamp Reset=40;
const int Lamp_Stop=41;
const int Lamp_Start=38;
const int SolClamp=43;
const int SolVac=42;
const int OnDrive=45;

const int OnPump=44;

const int OnEMGROBO=47;

const int Spo2=46;
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const int Spo3=49;
const int Spo4=48;
const int Spo5=51;
const int Spo6=50;
const int Spo7=53;

const int Spo8=52;

//Rtx data Robo

byte Robobyte[16];

void setup()
{
// initialize both serial ports:
Serial.begin(9600);
Serial3.begin(9600);
Serial2.begin(9600);
// Input
pinMode (Sw_Home,INPUT);
pinMode(Sw_Reset,INPUT);
pinMode(Sw_Stop,INPUT);
pinMode(Sw_Start,INPUT);
pinMode(SenUpClamp,INPUT);
pinMode(SenDownClamp,INPUT);
pinMode(SenUpVac,INPUT);
pinMode(SenDownVac,INPUT);
pinMode(NskReady,INPUT);
pinMode(NskInPos,INPUT);
pinMode(SenOpject,INPUT);
pinMode(SenEMGROBO,INPUT);

pinMode(Sp3,INPUT);
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pinMode(Sp4,INPUT);
pinMode(Sp5,INPUT);
pinMode(Sp6,INPUT);

// Output
pinMode(Lamp_Home,OUTPUT);
pinMode(Lamp_Reset, OUTPUT);
pinMode(Lamp_Stop,OUTPUT);
pinMode(Lamp_Start, ODUTPUT);
pinMode(SolClamp,OUTPUT);
pinMode(OnEMGROBO,OUTPUT);
pinMode(SolVac,OUTPUT);
pinMode(Spo2,0UTPUT);
pinMode(OnPump,OUTPUT);
pinMode(OnDrive,OUTPUT);
pinMode(Spo3,0UTPUT);
pinMode(Spo4,0UTPUT);
pinMode(Spo5,0UTPUT);
pinMode(Spo6,0UTPUT);
pinMode(Spo7,0UTPUT);
pinMode(Spo8,O0UTPUT);
CountLoop=1;
digitalWrite(OnEMGROBO,HIGH);
}

void loop()
{
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
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§
CheckNSK=digitalRead(NskReady);
if (CheckNSK==HIGH)

{

do

{
CheckReset=digitalRead(Sw_Reset);
digitalWrite(Lamp Reset,HIGH);

h

while(CheckReset |=LOW));

CheckReset=digitalRead(Sw_Reset);

if (CheckReset==LOW));
{

Serial3.print("CL");//RESET NSK

Serial3.print(0x0d,BYTE);//RESET NSK
H
H
//Conect To Pc
if (Serial.available())

{

do

{

if (Serial.available())

{

int Rb2 = Serial.read();
// Conect To NSK
if (Rb2 == '<
{
Rb3=0;
do
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{
if (Serial.available())
{
Rb3 = Serial.read();
Serial3.print(Rb3, BYTE);
}
if (Serial3.available())
{
int inByte = Serial3.read();
Serial.print(inByte, BYTE);
h
if (Serial2.available())
{
int inByte = Serial2.read();
}
b
while(Rb3!='@");
goto nx;
§
else if (Rb2 =="1")
{
goto nx;

}

else if (Rb2 == ")

{
Serial.print(digitalRead(Sw_Home));
Serial.print(digitalRead(Sw_Reset));
Serial.print(digitalRead(Sw_Stop));

Serial.print(digitalRead(Sw_Start));

Serial.print(digitalRead(SenUpClamp));

/1
/12
/13
114
/15
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Serial.print(digitalRead(SenDownClamp));
Serial.print(digitalRead(SenUpVac));
Serial.print(digitalRead(SenDownVac));
Serial.print(digitalRead(NskReady));
Serial.print(digitalRead(NskInPos));
Serial.print(digitalRead(SenOpject));
Serial.print(digitalRead(SenEMGROBO));
Serial.print(digitalRead(Lamp Home));
Serial.print(digitalRead(Lamp Reset));
Serial.print(digitalRead(Lamp_Stop));
Serial.print(digitalRead(Lamp_Start));
Serial.print(digitalRead(SolClamp));
Serial.print(digitalRead(SolVac));
Serial.print(digitalRead(OnPump));
Serial.print(digitalRead(OnDrive));
Serial.println();
H
else if (Rb2 =="#")
{
int d=0;
do
{
if (Serial.available())
{
data_nsk = Serial.read();
EEPROM.write(d,data_nsk);
d++;
}
b
while(d!=41);

/16

Ay

/119

"1
/18
/19
/110
/11

/12
/113
/14
/115
/1116

/118
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/I Set Parameter NSK
Serial3.print("MA");
Serial3.printtEEPROM.read(20),BYTE);
Serial3.printtEEPROM.read(21),BYTE);
Serial3.print(EEPROM.read(22),BYTE);
Serial3.print(EEPROM.read(23),BYTE);
Serial3.print(0x0d,BYTE);

delay(100);

Serial3.print("VG");
Serial3.print(EEPROM.read(24),BYTE);
Serial3.print(EEPROM.read(25),BYTE);
Serial3.print(EEPROM.read(26),BYTE);
Serial3.print(EEPROM.read(27),BYTE);
Serial3.print(0x0d,BYTE);

delay(100);

Serial3.print("PG");
Serial3.print(EEPROM.read(28),BYTE);
Serial3.print(EEPROM.read(29),BYTE);
Serial3.printtEEPROM.read(30),BYTE);
Serial3.printt(EEPROM.read(31),BYTE);
Serial3.print(0x0d,BYTE);

delay(100);

Serial3.print("TL");
Serial3.print(EEPROM.read(32),BYTE);
Serial3.print(EEPROM.read(33),BYTE);
Serial3.print(EEPROM.read(34),BYTE);
Serial3.print(EEPROM.read(35),BYTE);
Serial3.print(0x0d,BYTE);

delay(100);

Serial3.print("IN");

//Move Acc. NSK
//Acc. NSK
//Acc. NSK
//Ace. NSK
//Ace. NSK

//Enter

//Move Acc. NSK
//Acc. NSK
//Acc. NSK
//Acc. NSK
//Acc. NSK

//Enter

//Move Acc. NSK
//Acc. NSK
//Acc. NSK
//Acc. NSK
//Acc. NSK

//Enter

//Move Acc. NSK
//Ace. NSK
//Ace. NSK
//Ace. NSK
//Ace. NSK

//Enter

//Move Acc. NSK
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Serial3.print(EEPROM.read(36),BYTE); /IAcc. NSK
Serial3.printtEEPROM.read(37),BYTE); /IAcc. NSK
Serial3.printtEEPROM.read(38),BYTE); /IAcc. NSK
Serial3.printtEEPROM.read(39),BYTE); /IAcc. NSK
Serial3.print(0x0d,BYTE); //Enter
}
else if (Rb2 =="'$")
{

int e=0;

do

{

Serial.print(EEPROM.read(e));
et++;

b

while(e!=41);

//go to nx;
H
else if (Rb2 =="a')
{

digitalWrite(Lamp_Home,HIGH);

//go to nx;
H
else if (Rb2 =="A")
{

digitalWrite(Lamp_ Home,LOW);

//go to nx;
}
else if (Rb2 =="b")
{

digitalWrite(Lamp Reset,HIGH);
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//go to nx;

}

else if (Rb2 =="B")

{
digitalWrite(Lamp_Reset, LOW);

//go to nx;

h

else if (Rb2 =="'c")

{
digitalWrite(Lamp_Stop,HIGH);

//go to nx;

h

else if (Rb2 =="'C")

{
digitalWrite(Lamp_Stop,LOW);
//go to nx;

H

else if (Rb2 =="'d")

{
digitalWrite(Lamp_Start, HIGH);

//go to nx;

§

else if (Rb2 =="D")

{
digitalWrite(Lamp_Start, LOW);
//go to nx;

}
else if (Rb2 =="¢')

{
digitalWrite(SolClamp,HIGH);
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// go to nx;

§

else if (Rb2 =='E")

{
digitalWrite(SolClamp,LOW);

//go to nx;

}

else if (Rb2 =="'f")

{
digitalWrite(SolVac,HIGH);

//go to nx;

h

else if (Rb2 =="'F")

{
digitalWrite(SolVac,LOW);

//go to nx;

H

else if (Rb2 =="g)

{

digital Write(OnPump,HIGH);

//go to nx;

}

else if (Rb2 =="'G")

{

digital Write(OnPump,LOW);

//go to nx;

}
else if (Rb2 =="h")

{
digitalWrite(OnDrive, HIGH);
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}

//go to nx;

H

else if (Rb2 =="H")

{
digitalWrite(OnDrive, LOW);
//go to nx;

}

else if (Rb2 =="1)

{
digitalWrite(OnEMGROBO,HIGH);

//go to nx;

}

else if (Rb2 =="T")

{
digitalWrite(OnEMGROBO,LOW);

//go to nx;

H
Serial2.print(Rb2, BYTE);

}
if (Serial2.available())

{

int inByte = Serial2.read();
Serial.print(inByte, BYTE);
¥

while(Rb2!=""");
// end connect PC

}
T T

nx:
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CheckHome=digitalRead(Sw_Home); //Check Switch Home
if (CheckHome==LOW)
{
CheckSenClampUp=digitalRead(SenUpClamp);
CheckSenVacUP=digitalRead(SenUpVac);
if (CheckSenClampUp==HIGH || CheckSenVacUP==HIGH)
{
digitalWrite(Lamp_Reset, HIGH);
delay(250);
Serial.print("Clamp Down");
digitalWrite(Lamp Reset, LOW);
delay (250);
goto nx;
b
Serial2.flush();
digitalWrite(Lamp Home,HIGH);
SerialZ.print("—| 0007000000007A  "); //Home Robo
if (Serial2.available())
{
int inByte = Serial2.read();
}
delay(2000);
do
{
CheckHome=digitalRead(Sw_Home);
}
while(CheckHome!=HIGH);
Serial2.flush();
NotHome:

int i=0;
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Serial2.print(" | 0n000000000082 - ");
do

{

if (Serial2.available()>0)

{
Robobyte[i]=Serial2.read();
i++;

}

h
while(i!=16);
//Serial.printin(Robobyte[10]);
delay(5);
if (Robobyte[10]="F")

{
Serial3.print(0x0d,BYTE);
delay(100);
Serial3.print("HS");
Serial3.print(0x0d,BYTE);
Posnskl:
CheckPosNSK=digitalRead(NskInPos);
if (CheckPosNSK==HIGH)
{

goto Posnsk1;

§

//offset NSK

delay(500);

ofset = EEPROM.read(40);
if (ofset =='2")

{

Serial3.print("ID-");

// Check status

//Home NSK

//Home NSK

//Home NSK

//Ofset CCW
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Serial3.print(EEPROM.read(0),BYTE);
Serial3.print(EEPROM.read(1),BYTE);
Serial3.print(EEPROM.read(2),BYTE);
Serial3.print(EEPROM.read(3),BYTE);
Serial3.print(0x0d,BYTE); //Home NSK
digitalWrite(Lamp_Home,LOW);

}

else if (ofset =='Z") //Offset CCW

{
Serial3.print("ID");
Serial3.print(EEPROM.read(0),BYTE);
Serial3.print(EEPROM.read(1),BYTE);
Serial3.print(EEPROM.read(2),BYTE);
Serial3.print(EEPROM.read(3),BYTE);
Serial3.print(0x0d,BYTE);//Home NSK
digitalWrite(Lamp Home,LOW);

}

digitalWrite(Lamp_Stop,LOW);

StatusHome=1;

}

else
{
//Serial.printin(Robobyte[10]);
goto NotHome;
h
h

// Indicator Home

Home:

if (StatusStart==1 && StatusHome==0)
{
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digitalWrite(Lamp Home, HIGH);
delay (250);
digitalWrite(Lamp Home, LOW);
delay (250);
//Serial.printIn(StatusStart);

//Serial.println(StatusHome);

/1 Loop Run
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
if (StatusHome==0)
{
digitalWrite(OnPump,HIGH);
goto Home;
b
SerialZ.print(”—| 0Q30101000009A . "); //Move Robo Posl
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);
Serial2.flush();
Check RoboposStart:
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
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digitalWrite(OnEMGROBO,LOW);
H
int i=0;

SerialZ.print(”—| 0n000000000082 L ");

do

{

if (Serial2.available()>0)

{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i+t

}

}

while(i!=16);

//Serial.println(Robobyte[11]);
delay(5);

if (Robobyte[11]=="1")

{
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)

{

goto Mc_Stop;

}
//Serial.printin(Robobyte[11]);
goto nxStep;

}

else

{
goto Check RoboposStart;

}

// Check status

// Robo Cylinder
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do
{
nxStep:
if (StatusStart==0)
{
digitalWrite(Lamp_Start, LOW);
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}
CheckStop=digitalRead(Sw_Stop);
CountOffPump++;
if (CountOffPump==60)
{
digitalWrite(OnPump,LOW);
}
if (CheckStop==LOW)
{
Serial.print("Stop");
goto Mc_Stop;
}
int i=0;
for (int i=0; 1 <= 20; i++)
{
delay(7);
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{

//Begin LOOP RUN

//delay Off Pump
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StatusStart=1;
goto nxStep;
}
}
digitalWrite(Lamp_Start, HIGH);
for (int i=0; 1 <= 20; i++)
{
delay(7);
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
goto nxStep;
b
b
goto nxStep;
b
CountOffPump=0;
StatusStart=0;
digital Write(OnPump,HIGH);
digitalWrite(Lamp_Start, LOW);
digitalWrite(Lamp_Stop,LOW);
CheckupClamp:
CheckSenClampUp=digitalRead(SenUpClamp);
CheckSenVacUP=digitalRead(SenUpVac);
if (CheckSenClampUp==HIGH || CheckSenVacUP==HIGH)
{
digitalWrite(Lamp Reset,HIGH);
delay(250);

Serial.print("Clamp Down");
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digitalWrite(Lamp Reset, LOW);

delay (250);

goto CheckupClamp;

}

//Select Move Fixture Rotary

movensk:

switch (CountLoop)

{

//Serial.print("CountLoop ");
//Serial.printin(CountLoop);

case 1:

Serial.print(digitalRead(Sw_Home));
Serial.print(digitalRead(Sw_Reset));
Serial.print(digitalRead(Sw_Stop));
Serial.print(digitalRead(Sw_Start));
Serial.print(digitalRead(SenUpClamp));
Serial.print(digitalRead(SenDownClamp));
Serial.print(digitalRead(SenUpVac));
Serial.print(digitalRead(SenDownVac));
Serial.print(digitalRead(NskReady));
Serial.print(digitalRead(NskInPos));
Serial.print(digitalRead(SenOpject));
Serial.print(digitalRead(SenEMGROBO));
Serial.print(digitalRead(Lamp Home));
Serial.print(digitalRead(Lamp Reset));
Serial.print(digitalRead(Lamp_Stop));
Serial.print(digitalRead(Lamp_Start));
Serial.print(digitalRead(SolClamp));
Serial.print(digitalRead(SolVac));

Serial.print(digitalRead(OnPump));

/1
/2
/13
/14
/15
116
"1
/18
/19
//10
/111

/12
/113
/114
/115
/1116
Ay
/118
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Serial.print(digitalRead(OnDrive));
Serial.println();
Serial3.print("ID-");

Serial3.print(EEPROM.read(4),BYTE);

Serial3.print(EEPROM.read(5),BYTE);

Serial3.print(EEPROM.read(6),BYTE);

Serial3.print(EEPROM.read(7),BYTE);

Serial3.print(0x0d,BYTE);

Serial3.print(0x0d,BYTE);

break;

case 2:

Serial.print(digitalRead(Sw_Home));
Serial.print(digitalRead(Sw_Reset));
Serial.print(digitalRead(Sw_Stop));
Serial.print(digitalRead(Sw_Start));
Serial.print(digitalRead(SenUpClamp));
Serial.print(digitalRead(SenDownClamp));
Serial.print(digitalRead(SenUpVac));
Serial.print(digitalRead(SenDownVac));
Serial.print(digitalRead(NskReady));
Serial.print(digitalRead(NskInPos));
Serial.print(digitalRead(SenOpject));
Serial.print(digitalRead(SenEMGROBO));
Serial.print(digitalRead(Lamp Home));
Serial.print(digitalRead(Lamp Reset));
Serial.print(digitalRead(Lamp_Stop));
Serial.print(digitalRead(Lamp_Start));
Serial.print(digitalRead(SolClamp));
Serial.print(digitalRead(SolVac));

Serial.print(digitalRead(OnPump));

//Home NSK

/INSK

/119

/1
/2
/13
/14
/15
116
"1
/18
/19
//10
/111

/12
/113
/114
/115
/1116
Ay
/118
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Serial.print(digitalRead(OnDrive));
Serial.println();
Serial3.print("ID-");

Serial3.print(EEPROM.read(8),BYTE);

Serial3.print(EEPROM.read(9),BYTE);

Serial3.print(EEPROM.read(10),BYTE);

Serial3.print(EEPROM.read(11),BYTE);

Serial3.print(0x0d,BYTE);

Serial3.print(0x0d,BYTE);

break;

case 3:

Serial.print(digitalRead(Sw_Home));
Serial.print(digitalRead(Sw_Reset));
Serial.print(digitalRead(Sw_Stop));
Serial.print(digitalRead(Sw_Start));
Serial.print(digitalRead(SenUpClamp));
Serial.print(digitalRead(SenDownClamp));
Serial.print(digitalRead(SenUpVac));
Serial.print(digitalRead(SenDownVac));
Serial.print(digitalRead(NskReady));
Serial.print(digitalRead(NskInPos));
Serial.print(digitalRead(SenOpject));
Serial.print(digitalRead(Lamp Home));
Serial.print(digitalRead(Lamp Reset));
Serial.print(digitalRead(Lamp_Stop));
Serial.print(digitalRead(Lamp_Start));
Serial.print(digitalRead(SolClamp));
Serial.print(digitalRead(SolVac));
Serial.print(digitalRead(OnPump));

Serial.print(digitalRead(OnDrive));

//Home NSK

/INSK

/119

/1
12
/13
/14
/15
116
"1
/18
/19
//10
/111
/12
/113
/114
/115
1116
Ay
/118
/119
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Serial.println();
Serial3.print("ID-");

Serial3.print(EEPROM.read(12),BYTE);

Serial3.print(EEPROM.read(13),BYTE);

Serial3.print(EEPROM.read(14),BYTE);

Serial3.print(EEPROM.read(15),BYTE);

Serial3.print(0x0d,BYTE);

Serial3.print(0x0d,BYTE);

break;

case 4:

Serial.print(digitalRead(Sw_Home));
Serial.print(digitalRead(Sw_Reset));
Serial.print(digitalRead(Sw_Stop));
Serial.print(digitalRead(Sw_Start));
Serial.print(digitalRead(SenUpClamp));
Serial.print(digitalRead(SenDownClamp));
Serial.print(digitalRead(SenUpVac));
Serial.print(digitalRead(SenDownVac));
Serial.print(digitalRead(NskReady));
Serial.print(digitalRead(NskInPos));
Serial.print(digitalRead(SenOpject));
Serial.print(digitalRead(Lamp Home));
Serial.print(digitalRead(Lamp Reset));
Serial.print(digitalRead(Lamp_Stop));
Serial.print(digitalRead(Lamp_Start));
Serial.print(digitalRead(SolClamp));
Serial.print(digitalRead(SolVac));
Serial.print(digitalRead(OnPump));
Serial.print(digitalRead(OnDrive));

Serial.printIn();

//Home NSK

/INSK

/1
12
/13
/14
/15
116
"1
/18
/19
//10
/111
/112
/113
/114
/115
1116
117
/118
/119
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Serial3.print("ID-");
Serial3.print(EEPROM.read(16),BYTE);
Serial3.print(EEPROM.read(17),BYTE);
Serial3.print(EEPROM.read(18),BYTE);
Serial3.print(EEPROM.read(19),BYTE);
Serial3.print(0x0d,BYTE);

Serial3.print(0x0d,BYTE);

break;

}

Posnsk:

CheckPosNSK=digitalRead(NskInPos);

if (CheckPosNSK==HIGH)

{

goto Posnsk;

}

else

{

//Home NSK

/INSK

/
CheckSenOpject=digitalRead(SenOpject);
if (CheckSenOpject==HIGH)
{
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
}
CountLoop=CountLoop+1;
if (CountLoop==5)
{

CountLoop=1;

Check disk 21#50 luTd Tudiagdnu
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§
goto movensk;

}
//

digitalWrite(SolClamp,HIGH);
delay(50);

CheckDown:

CheckSenClampDown=digitalRead(SenDownClamp);

if (CheckSenClampDown==HIGH)
{
delay(150);
Serial.print("Clamp Down");
digitalWrite(Lamp_Reset, LOW);
delay (150);
goto CheckDown,;
b
digitalWrite(SolVac,HIGH);
delay(50);
CheckVacDown:
CheckSenVacDown=digitalRead(SenDownVac);
if (CheckSenVacDown==HIGH)
{
digitalWrite(Lamp Reset,HIGH);
digitalWrite(Lamp Reset,HIGH);
delay(150);
Serial.print("Clamp Down");
digitalWrite(Lamp Reset, LOW);
delay (150);
goto CheckVacDown;
}

Jan1s Check

// Clamp a9

// Check Sensor 19U

// Vacuum a3

// Check Sensor 19U
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L
Serial2.print(" | 0Q30101000009A ");

//Move Robo Posl

e YA O

if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);
Serial2.flush();
Check Roboposl:
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
b
int i=0;
Serial2.print(" | 0n000000000082 L ");
do
{
if (Serial2.available()>0)
{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i++;
§
}
while(i!=16);
//Serial.printin(Robobyte[11]);
delay(5);
if (Robobyte[11]=="1")
{

// Check status

// Robo Cylinder
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CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
Serial.print("Stop");
goto Mc_Stop;
}
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}
//Serial.printin(Robobyte[11]);
delay(5);

Serial2.print(" | 0Q301020000099

if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);
Serial2.flush();
Check Robopos2:
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{

digitalWrite(OnEMGROBO,LOW);
}

int i=0;

L
Serial2.print(" | 0n000000000082 ");

; //Move Robo Pos2

& S

// Check status
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do
{
if (Serial2.available()>0)

{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i+

h

h

while(i!=16);

if (Robobyte[11]=="2")

{
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)

{
goto Mc_Stop;
H
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
h

//Serial.printin(Robobyte[11]);

delay(5);

mimlaaen ang//innn

// Robo Cylinder

T

digitalWrite(OnDrive, HIGH);

// Check Alarm Drive
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// 1)@ Check Alarm

L
Serial2.print(" | 0Q301030000098 ")

; //Move Robo Pos3

b

e s O

if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);
Serial2.flush();
Check Robopos3:
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
int i=0;
Serial2.print(" | 0n000000000082 L ");
do
{
if (Serial2.available()>0)
{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i+
}
}
while(i!=16);
if (Robobyte[11]=="3")
{

// Check status

// Robo Cylinder
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CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)

{

goto Mc_Stop;

}

//Serial.printin(Robobyte[11]);
delay(5);
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)

{

StatusStart=1;
digitalWrite(Lamp_Start, HIGH);

}

delay(500);

Serial2.print(" | 0Q301040000097 ")

//Move Robo Pos4

e s e

if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);
Serial2.flush();
Check Robopos4:
SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
H
int i=0;

L
Serial2.print(" | 0n000000000082 ");

// Check status
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do
{
if (Serial2.available()>0)

{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i++;

}

}
while(i!=16);
if (Robobyte[11]=='4")
{
digital Write(OnDrive, LOW);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
b
//Serial.printin(Robobyte[11]);
delay(5);
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}
delay(1000);
Serial2.print(" 1 0Q30101000009A

L
");

// Robo Cylinder

/Ml@ Screw Driver

/M990 Vacuum

//Move Robo Posl

e A Y

if (SenEmg==HIGH)
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{
digitalWrite(OnEMGROBO,LOW);
}
delay (45);

Serial2.flush();

Check Robopos5:

SenEmg=digitalRead(SenEMGROBO);
if (SenEmg==HIGH)
{
digitalWrite(OnEMGROBO,LOW);
}
int i=0;
Serial2.print(" 1 0n000000000082 L ");
do
{
if (Serial2.available()>0)
{
Robobyte[i]=Serial2.read();
//Serial.print(Robobyte[i]);
i+t
H
H
while(i!=16);
//Serial.printin(Robobyte[11]);
delay(5);
if (Robobyte[11]=="1")
{

digitalWrite(SolVac,LOW);
CheckVac:

///////////////////////////////////////////////////////////////////////////ﬂqﬂﬁuqﬂ 1591

/89 Vacuum

// Check status

// Robo Cylinder
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CheckSenVacUP=digitalRead(SenUpVac);
if (CheckSenVacUP==HIGH)
{
digitalWrite(Lamp Reset,HIGH);
delay(250);
Serial.print("Clamp Down");
digitalWrite(Lamp Reset, LOW);
delay (250);
goto CheckVac;
h
delay(800);
digital Write(SolClamp,LOW);
CheckCam:
CheckSenClampUp=digitalRead(SenUpClamp);
if (CheckSenClampUp==HIGH)
{
digitalWrite(Lamp Reset, HIGH);
delay(250);
Serial.print("Clamp Down");
digitalWrite(Lamp Reset, LOW);
delay (250);
goto CheckCam;
}

CountLoop=CountLoop+1;
if (CountLoop==5)
{

CountLoop=1;
§

goto nxStep;

//Check Sensor $19U8N Vacuum

/MUNNABN Clamp

//8n Clamp

//Check Sensor A9 UYN Clamp
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else
{
//Serial.printin(Robobyte[11]);
delay(5);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
}
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
b
goto Check Robopos5;/

H
§
else
{
//Serial.printin(Robobyte[11]);
delay(5);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
H
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)

RKee
=

=D.
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{

StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}

goto Check Robopos4;//
}
}
}

else

;_SEQ
=)
N

//Serial.printin(Robobyte[11]);
delay(5);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
H
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
h
goto Check Robopos3;//

}
//Serial.printin(Robobyte[11]);

;_59&
=).
W

delay(5);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
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goto Mc_Stop;

H

CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}

goto Check Robopos2;//

;_Eee
=)
)

}
else
{
//Serial.printin(Robobyte[11]);
delay(5);
CheckStop=digitalRead(Sw_Stop);
if (CheckStop==LOW)
{
goto Mc_Stop;
h
CheckStart=digitalRead(Sw_Start);
if (CheckStart==LOW)
{
StatusStart=1;
digitalWrite(Lamp_Start, HIGH);
}
goto Check Roboposl;//

;_59&
=)

}

T T

}
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CheckStop=digitalRead(Sw_Stop);

H

while(CheckStop!=LOW);

Mc_Stop:

digitalWrite(Lamp_Start, LOW);

digitalWrite(Lamp_Stop,HIGH);

}

CheckReset=digitalRead(Sw_Reset);

if (CheckReset==LOW)

{

digitalWrite(Lamp Reset,HIGH);

digitalWrite(SolClamp,LOW);

delay (1000);

Serial2.print(" 1 0007000000007A L "); //Home Robo Cylinder

delay (2000);

Serial3.print("ID-");
Serial3.print(EEPROM.read(12),BYTE);
Serial3.print(EEPROM.read(13),BYTE);
Serial3.print(EEPROM.read(14),BYTE);

Serial3.print(EEPROM.read(15),BYTE);

Serial3.print(0x0d,BYTE); //Home NSK
Serial3.print(0x0d,BYTE); /INSK
delay(1000);
}

}
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Dim rr As String

Dim Ofset As Double
Dim Datansk As String
Dim Direct As String

Dim flag As Integer

Private Sub CmdClear Click()
MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm1.Output = "CL" + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComml.Input

End Sub

Private Sub cmdDis_Click()

If cmdDis.Caption = "Disable Program Show Status [/O" Then
Timer3.Enabled = False

Timer2.Enabled = True

cmdDis.BackColor = &H80FF80

cmdDis.Caption = "Enable Program Show Status I/O"

Else

Timer2.Enabled = False

cmdDis.BackColor = &H8080FF

cmdDis.Caption = "Disable Program Show Status I/O"

MSComml1.Output ="!"
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Timer3.Enabled = True
End If

End Sub

Private Sub cmddown_Click()

Dim aa As String

flag=1

aa = Chr$(&H2) + "0Q301020000099" + Chr$(&H3)
MSComml.Output = aa

End Sub

Private Sub cmdHOME _Click()

Dim aa As String

flag=1

aa = Chr$(&H2) + "0007000000007A" + Chr$(&H3)
MSComml1.Output = aa

Delay (25)

MSComm1.Output ="!"

End Sub

Private Sub cmdOpen_Click()

Dim my As Integer

Timer3.Enabled = False

If cmdOpen.Caption = "Teach Point By RCPC" Then
MSComml.PortOpen = False

my = Shell("C:\RcPc\RcPc.exe", vbNormalFocus)
cmdOpen.Caption = "Reset Commport"
tmtfocus.Enabled = True

FrameNSK.Enabled = False

FramelO.Enabled = False




153

cmdHOME .Enabled = False
cmdstart.Enabled = False
cmddown.Enabled = False
cmdscrew.Enabled = False
cmdUpScrew.Enabled = False

Else

MSComml.Settings = "9600,n,8,1"
On Error GoTo nx
MSComml.PortOpen = True
cmdOpen.Caption = "Teach Point By RCPC"
tmtfocus.Enabled = False
FrameNSK.Enabled = True
FramelO.Enabled = True
cmdHOME.Enabled = True
cmdstart.Enabled = True
cmddown.Enabled = True
cmdscrew.Enabled = True
cmdUpScrew.Enabled = True
cmdtestmove.Enabled = True

End If

GoTo exx

nx:

MsgBox "a»AajAA RCPC a»O'TAU;AGPO» 0 anAd;AA e
exxX:

End Sub

Private Sub cmdPara_Click()
IfF para.Visible = False Then

F para.Left=120
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F para.Top = 3000

F_para.Height = 3135
F_para.Width = 5055
cmdPara.Caption = "Set Position"
cmdPara.BackColor = &HFFFFCO0
F para.Visible = True
F_Position.Visible = False

Else

cmdPara.Caption = "Set Parameter"
cmdPara.BackColor = &HFFC0CO
F para.Visible = False

F Position.Visible = True

End If

End Sub

Private Sub cmdRead Click()
MSComm1.Output ="$"
tmtread.Enabled = True

End Sub

Private Sub cmdscrew_Click()
Dim aa As String

flag=1

aa = Chr$(&H2) + "0Q301030000098" + Chr$(&H3)

MSComml.Output = aa
End Sub

Private Sub cmdSet_Click()

txtOfset. Text = Format(txtOfset. Text, "0000")

txtpl.Text = Format(txtp1.Text, "0000")
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txtp2.Text = Format(txtp2.Text, "0000")

txtp3.Text = Format(txtp3.Text, "0000")

txtp4.Text = Format(txtp4.Text, "0000")

txtMA.Text = Format(txtMA. Text, "0000")

txtVG.Text = Format(txtVG.Text, "0000")

txtPG.Text = Format(txtPG.Text, "0000")

txtTL.Text = Format(txtTL.Text, "0000")

txtIP.Text = Format(txtIP.Text, "0000")

MSComml.Output = "#"

Delay (1)

MSComml.Output = txtOfset. Text + txtpl.Text + txtp2.Text + txtp3.Text +
txtp4.Text + txtMA.Text + txtVG.Text + txtPG.Text + txtTL.Text + txtIP.Text + Direct
Delay (50)

MSComm1.Output ="!"

End Sub

Private Sub cmdSetPara_Click()

txtOfset. Text = Format(txtOfset. Text, "0000")
txtpl.Text = Format(txtp1.Text, "0000")
txtp2.Text = Format(txtp2.Text, "0000")
txtp3.Text = Format(txtp3.Text, "0000")
txtp4.Text = Format(txtp4.Text, "0000")
txtMA.Text = Format(txtMA.Text, "0000")
txtVG.Text = Format(txtVG.Text, "0000")
txtPG.Text = Format(txtPG.Text, "0000")
txtTL.Text = Format(txtTL.Text, "0000")
txtIP.Text = Format(txtIP.Text, "0000")
MSComml.Output = "#"

Delay (1)
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MSComml1.Output = txtOfset. Text + txtpl.Text + txtp2.Text + txtp3.Text + txtp4.

Text + txtMA.Text + txtVG.Text + txtPG.Text + txtTL.Text + txtIP.Text + Direct

End Sub

Private Sub cmdstart_Click()

Dim aa As String

flag=1

aa = Chr$(&H2) + "0Q30101000009A" + Chr$(&H3)
MSComml.Output = aa

Delay (500)

—

aa = Chr$(&H2) + "0n000000000082" + Chr$(&H3)
MSComml.Output = aa

rr = MSComm1.Input

End Sub

Private Sub cmdT1_Click()

MSComml.Output = "<"

MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm]1.Output = "ID" + txtpl.Text + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input

End Sub

Private Sub cmdT2_Click()
MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)
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MSComm]1.Output = "ID" + txtp2.Text + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input

End Sub

Private Sub cmdT3_Click()

MSComml.Output = "<"

MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm1.Output = "ID" + txtp3.Text + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input

End Sub

Private Sub cmdT4 _Click()

MSComml.Output = "<"

MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm]1.Output = "ID" + txtp4.Text + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input

End Sub

Private Sub cmdUpScrew_Click()

Dim aa As String

flag=1

aa = Chr$(&H2) + "0Q301040000097" + Chr$(&H3)
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MSComml1.Output = aa

End Sub

Private Sub CmdZero_ Click()
Ofset =0
txtPosNsk.Text = Ofset

End Sub

Private Sub Command1_Click()
Commandl.Enabled = False
MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)
Delay (20)

MSComm]1.Output = "ID" + "-" + Txt_step.Text + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

Ofset = Ofset - Txt_step.Text

If Ofset < (-36000) Then

Ofset = Ofset + 36000

End If

If Ofset < 0 Then

Optionl.Value = True

Direct ="z"
End If
Delay (500)

txtPosNsk.Text = Ofset
Command]l.Enabled = True
rr = MSComml.Input

End Sub
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Private Sub Command12_Click()

Dim aa As String

aa = Chr$(&H2) + "0007000000007A" + Chr$(&H3)
MSComml1.Output = aa

Delay (700)

MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm1.Output = "HS" + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

Ofset=0

txtPosNsk.Text = Ofset

rr = MSComm1.Input

End Sub

Private Sub Command2_Click()
Command2.Enabled = False
MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm1.Output = "ID" + Txt_step.Text + Chr$(&HD)

Delay (25)
MSComm1.Output ="@"
Ofset = Ofset + Txt_step.Text
If Ofset > 36000 Then

Ofset = Ofset - 36000

End If

If Ofset >= 0 Then

Option2.Value = True
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Direct="2"
End If
Delay (500)

txtPosNsk.Text = Ofset
Command2.Enabled = True
rr = MSComm1.Input

End Sub

Private Sub Command3_Click()
Timer3.Enabled = False
Command3.Enabled = False
Delay (50)
MSComml.PortOpen = False
Delay (1000)
MSComml1.PortOpen = True
Command3.Enabled = True

End Sub

Private Sub Form Load()
MSComml.Settings = "9600,n,8,1"
On Error GoTo ex
MSComml1.PortOpen = True

F para.Visible = False
cmdPara.BackColor = &HFFC0CO
OptClampUp.Value = True
OptVacUp.Value = True
OptPOff.Value = True
OptdriveOft.Value = True
Frame13.Visible = False

M_ON_OFF.Caption = "MOTOR OFF"
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M_ON_OFF.BackColor = &H8080FF
Delay (1500)

cmdRead Click

GoTo exxx

ex:

MsgBox "CommPort a»Q TAUgel! EAx{aAeEOAOAaxelApela’é "
F para.Visible = False
cmdPara.BackColor = &HFFC0CO
Framel13.Visible = False

'End

eXXX:

End Sub

Private Sub Label21 Click()

If Label21.BackColor = &HFF& Then
MSComm1.Output = "a"
Label21.BackColor = &HFF00&

Else

MSComml1.Output ="A"
Label21.BackColor = &HFF&

End If

End Sub

Private Sub Label23_Click()

If Label23.BackColor = &HFF& Then
MSComml1.Output = "d"
Label23.BackColor = &HFF00&

Else

MSComml1.Output ="D"
Label23.BackColor = &HFF&

End If
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End Sub

Private Sub Label24 Click()

If Label24.BackColor = &HFF& Then
MSComm1.Output = "c¢"
Label24.BackColor = &HFF00&

Else

MSComm1.Output ="C"
Label24.BackColor = &HFF&

End If

End Sub

Private Sub Label25 Click()

If Label25.BackColor = &HFF& Then
MSComml1.Output = "b"
Label25.BackColor = &HFF00&

Else

MSComm1.Output ="B"
Label25.BackColor = &HFF&

End If

End Sub

Private Sub Label26 Click()

If Label26.BackColor = &HFF& Then
MSComm1.Output = "e"
Label26.BackColor = &HFF00&
OptClampDown.Value = True

Else

MSComml.Output ="E"
Label26.BackColor = &HFF&
OptClampUp.Value = True

End If
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End Sub

Private Sub Label27 Click()

If Label27.BackColor = &HFF& Then
MSComml1.Output = "f"
Label27.BackColor = &HFF00&
OptVacDown.Value = True

Else

MSComml1.Output = "F"
Label27.BackColor = &HFF&
OptVacUp.Value = True

End If

End Sub

Private Sub Label28 Click()

If Label28.BackColor = &HFF& Then
MSComml.Output ="g"
Label28.BackColor = &HFF00&
OptPOn = True

Else

MSComml1.Output ="G"
Label28.BackColor = &HFF&
OptPOff.Value = True

End If

End Sub

Private Sub Label29 Click()

If Label29.BackColor = &HFF& Then
MSComml1.Output = "h"
Label29.BackColor = &HFF00&
OptdriveOn.Value = True

Else

MSComml.Output ="H"
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Label29.BackColor = &HFF&
OptdriveOff.Value = True

End If

End Sub

Private Sub Label30_Click()

If Label30.BackColor = &HFF& Then
MSComml.Output = "i"
Label30.BackColor = &HFF00&
Else

MSComml.Output ="I"
Label30.BackColor = &HFF&
End If

End Sub

Private SubM_ON_OFF_Click()

Dim Data_Echo As String

If M_ON_OFF.Caption = "MOTOR OFF" Then
MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)

MSComm1.Output = "MO" + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input
M_ON_OFF.Caption = "MOTOR ON"
M_ON_OFF.BackColor = &H80FF80
Else

MSComml.Output = "<"
MSComm1.Output = Chr$(&HD)

Delay (20)
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MSComm1.Output = "SV" + Chr$(&HD)
Delay (25)

MSComml.Output ="@"

rr = MSComm1.Input
M_ON_OFF.Caption = "MOTOR OFF"
M_ON_OFF.BackColor = &H8080FF
End If

End Sub

Private Sub OptClampDown_Click()
MSComml.Output ="e"
Label26.BackColor = &HFF00&

End Sub

Private Sub OptClampUp_Click()
MSComml1.Output ="E"
Label26.BackColor = &HFF&
End Sub

Private Sub OptdriveOff Click()
MSComm1.Output = "H"
Label29.BackColor = &HFF&

End Sub

Private Sub OptdriveOn_Click()
MSComml1.Output = "h"
Label29.BackColor = &HFF00&
End Sub

Private Sub Option1_Click()
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Direct ="z"

End Sub

Private Sub Option2 Click()
Direct="2"

End Sub

Private Sub OptPOff Click()
MSComml.Output ="G"
Label28.BackColor = &HFF&

End Sub

Private Sub OptPOn_Click()
MSComml.Output ="g"
Label28.BackColor = &HFF00&
End Sub

Private Sub OptVacDown_Click()
MSComml1.Output = "f"
Label27.BackColor = &HFF00&

End Sub

Private Sub OptVacUp_Click()
MSComml.Output ="F"
Label27.BackColor = &HFF&

End Sub

Private Sub Timerl Timer()
Dim i As Integer

Fori=0To 11 Step 1
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ShapeIN(i).FillStyle = 0
ShapeIN(i).FillColor = &HFF&
Next

Timerl.Enabled = False

End Sub

Private Sub Timer2_Timer()
Dim datarr As String

Dim sw_HOME As String
Dim sw_RESET As String
Dim sw_STOP As String
Dim sw_START As String
Dim Clampup As String
Dim ClampDown As String
Dim Vacup As String

Dim VacDown As String
Dim NskReady As String
Dim NskIN As String

Dim Opject As String

Dim LHome As String
Dim LReset As String
Dim LStop As String

Dim LStart As String

Dim SolClamp As String
Dim SolVac As String
Dim Screw As String

Dim OnPump As String
Dim ONrobo As String
MSComml.Output = """

Delay (50)
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datarr = MSComm1.Input

Label13 = datarr

sw_HOME = Left(datarr, 1)

If sw_ HOME ="0" Then
ShapeIN(0).FillColor = &HFF00&
Else

ShapeIN(0).FillColor = &HFF &

End If

sw_RESET = Mid(datarr, 2, 1)

If sw RESET ="0" Then
ShapeIN(3).FillColor = &HFF00&
Else

ShapeIN(3).FillColor = &HFF&
End If

sw_STOP = Mid(datarr, 3, 1)

If sw_STOP ="0" Then
ShapeIN(2).FillColor = &HFF00&
Else

ShapeIN(2).FillColor = &HFF &

End If

sw_STRAT = Mid(datarr, 4, 1)

If sw_ STRAT ="0" Then
ShapeIN(1).FillColor = &HFF00&
Else

ShapeIN(1).FillColor = &HFF&
End If

Clampup = Mid(datarr, 5, 1)
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If Clampup = "0" Then
ShapeIN(4).FillColor = &HFF00&
Else

ShapeIN(4).FillColor = &HFF &
End If

ClampDown = Mid(datarr, 6, 1)

If ClampDown = "0" Then
ShapeIN(5).FillColor = &HFF00&
Else

ShapeIN(5).FillColor = &HFF&
End If

Vacup = Mid(datarr, 7, 1)

If Vacup ="0" Then
ShapeIN(6).FillColor = &HFF00&
Else

ShapeIN(6).FillColor = &HFF&
End If

VacDown = Mid(datarr, 8, 1)

If VacDown = "0" Then
ShapeIN(7).FillColor = &HFF00&
Else

ShapeIN(7).FillColor = &HFF &
End If

NskReady = Mid(datarr, 9, 1)

If NskReady = "0" Then
ShapeIN(8).FillColor = &HFF00&
Else

ShapeIN(8).FillColor = &HFF&
End If

NskIN = Mid(datarr, 10, 1)
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If NskIN = "0" Then
ShapeIN(9).FillColor = &HFF00&
Else

ShapeIN(9).FillColor = &HFF &
End If

Opject = Mid(datarr, 11, 1)

If Opject ="0" Then
ShapeIN(10).FillColor = &HFF00&
Else

ShapeIN(10).FillColor = &HFF&
End If

EMG = Mid(datarr, 12, 1)

If EMG ="0" Then
ShapeIN(11).FillColor = &HFF00&
Else

ShapeIN(11).FillColor = &HFF&
End If

LHome = Mid(datarr, 13, 1)

If LHome ="1" Then
Label21.BackColor = &HFF00&
Else

Label21.BackColor = &HFF&
End If

LReset = Mid(datarr, 14, 1)

If LReset ="1" Then
Label25.BackColor = &HFF00&
Else

Label25.BackColor = &HFF&
End If

LStop = Mid(datarr, 15, 1)
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If LStop ="1" Then
Label24.BackColor = &HFF00&
Else

Label24.BackColor = &HFF&
End If

LStart = Mid(datarr, 16, 1)

If LStart ="1" Then
Label23.BackColor = &HFF00&
Else

Label23.BackColor = &HFF&
End If

SolClamp = Mid(datarr, 17, 1)
If SolClamp ="1" Then
Label26.BackColor = &HFF00&
Else

Label26.BackColor = &HFF&
End If

SolVac = Mid(datarr, 18, 1)

If SolVac ="1" Then
Label27.BackColor = &HFF00&
Else

Label27.BackColor = &HFF&
End If

Screw = Mid(datarr, 19, 1)

If Screw ="1" Then
Label28.BackColor = &HFF00&
Else

Label28.BackColor = &HFF&
End If

OnPump = Mid(datarr, 20, 1)
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If OnPump ="1" Then
Label29.BackColor = &HFF00&
Else

Label29.BackColor = &HFF&
End If

ONrobo = Mid(datarr, 21, 1)

If ONrobo ="1" Then
Label30.BackColor = &HFF00&
Else

Label30.BackColor = &HFF&
End If

End Sub

Private Sub Timer3 Timer()
Dim rxt As String

Dim rxz As String

Dim datarr As String

Dim sw_HOME As String
Dim sw_RESET As String
Dim sw_STOP As String
Dim sw_START As String
Dim Clampup As String
Dim ClampDown As String
Dim Vacup As String

Dim VacDown As String
Dim NskReady As String
Dim NskIN As String

Dim Opject As String

Dim LHome As String

Dim LReset As String
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Dim LStop As String
Dim LStart As String
Dim SolClamp As String
Dim SolVac As String
Dim Screw As String
Dim OnPump As String
Dim ONrobo As String
tmtread.Enabled = False
rxt = MSComm/.Input
If rxt=""Then

Labell13 = Label13

Else

Labell3 =rxt
Textl.Text = Label13
datarr = Text1.Text

If flag = 0 Then
Framel2.Visible = True
Delay (300)
Framel2.Visible = False
Frame13.Visible = True
Select Case lbpltl.Caption
Case 1

lbplt11.Caption = 2
lbplt22.Caption = 3
Ibplt33.Caption = 4
lbplt44.Caption = 1
Case 2

Ibplt11.Caption = 3
Ibplt22.Caption = 4

Ibplt33.Caption = 1
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Ibplt44.Caption = 2
Case 3

Ibplt11.Caption = 4
Ibplt22.Caption = 1
lbplt33.Caption = 2
lbplt44.Caption = 3
Case 4

lbplt11.Caption = 1
lbplt22.Caption = 2
Ibplt33.Caption = 3
Ibplt44.Caption = 4
End Select

Delay (300)
Framel2.Visible = True
Framel3.Visible = False
Select Case lbpltl.Caption
Case 1

Ibpltl.Caption = 2
Ibplt2.Caption = 3
Ibplt3.Caption = 4
Ibplt4.Caption = 1

Case 2

lbplt1.Caption = 3
lbplt2.Caption = 4
lbplt3.Caption = 1
lbplt4.Caption = 2

Case 3

lbpltl.Caption = 4
Ibplt2.Caption = 1

Ibplt3.Caption = 2
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Ibplt4.Caption = 3

Case 4

Ibplt1.Caption = 1
Ibplt2.Caption = 2
lbplt3.Caption = 3
lbplt4.Caption = 4

End Select

End If

flag=0

sw_HOME = Left(datarr, 1)

If sw HOME ="0" Then
ShapeIN(0).FillColor = &HFF00&
Else

ShapeIN(0).FillColor = &HFF&
End If

sw_RESET = Mid(datarr, 2, 1)

If sw_ RESET ="0" Then
ShapeIN(3).FillColor = &HFF00&
Else

ShapeIN(3).FillColor = &HFF &

End If

sw_STOP = Mid(datarr, 3, 1)

If sw_STOP ="0" Then
ShapeIN(2).FillColor = &HFF00&
Else

ShapeIN(2).FillColor = &HFF&

End If
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sw_STRAT = Mid(datarr, 4, 1)

If sw_ STRAT ="0" Then
ShapeIN(1).FillColor = &HFF00&
Else

ShapeIN(1).FillColor = &HFF &
End If

Clampup = Mid(datarr, 5, 1)

If Clampup ="0" Then
ShapeIN(4).FillColor = &HFF00&
Else

ShapeIN(4).FillColor = &HFF&
End If

ClampDown = Mid(datarr, 6, 1)

If ClampDown = "0" Then
ShapeIN(5).FillColor = &HFF00&
Else

ShapeIN(5).FillColor = &HFF&
End If

Vacup = Mid(datarr, 7, 1)

If Vacup ="0" Then
ShapeIN(6).FillColor = &HFF00&
Else

ShapeIN(6).FillColor = &HFF &
End If

VacDown = Mid(datarr, 8, 1)

If VacDown ="0" Then
ShapeIN(7).FillColor = &HFF00&
Else

ShapeIN(7).FillColor = &HFF&

End If
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NskReady = Mid(datarr, 9, 1)

If NskReady ="0" Then
ShapeIN(8).FillColor = &HFF00&
Else

ShapeIN(8).FillColor = &HFF &
End If

NskIN = Mid(datarr, 10, 1)

If NskIN = "0" Then
ShapeIN(9).FillColor = &HFF00&
Else

ShapeIN(9).FillColor = &HFF&
End If

Opject = Mid(datarr, 11, 1)

If Opject ="0" Then
ShapeIN(10).FillColor = &HFF00&
Else

ShapeIN(10).FillColor = &HFF&
End If

EMG = Mid(datarr, 12, 1)

If EMG = "0" Then
ShapeIN(11).FillColor = &HFF00&
Else

ShapeIN(11).FillColor = &HFF&
End If

LHome = Mid(datarr, 13, 1)

If LHome ="1" Then
Label21.BackColor = &HFF00&
Else

Label21.BackColor = &HFF&

End If
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LReset = Mid(datarr, 14, 1)

If LReset ="1" Then
Label25.BackColor = &HFF00&
Else

Label25.BackColor = &HFF&
End If

LStop = Mid(datarr, 15, 1)

If LStop ="1" Then
Label24.BackColor = &HFF00&
Else

Label24.BackColor = &HFF&
End If

LStart = Mid(datarr, 16, 1)

If LStart ="1" Then
Label23.BackColor = &HFF00&
Else

Label23.BackColor = &HFF&
End If

SolClamp = Mid(datarr, 17, 1)

If SolClamp ="1" Then
Label26.BackColor = &HFF00&
Else

Label26.BackColor = &HFF&
End If

SolVac = Mid(datarr, 18, 1)

If SolVac ="1" Then
Label27.BackColor = &HFF00&
Else

Label27.BackColor = &HFF&

End If
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Screw = Mid(datarr, 19, 1)

If Screw ="1" Then
Label28.BackColor = &HFF00&
Else

Label28.BackColor = &HFF&
End If

OnPump = Mid(datarr, 20, 1)

If OnPump ="1" Then
Label29.BackColor = &HFF00&
Else

Label29.BackColor = &HFF&
End If

End If

End Sub

Private Sub tmtfocus Timer()

Delay (500)

cmdOpen.BackColor = &HFF&
Delay (500)

cmdOpen.BackColor = &H8000000F

End Sub

Private Sub tmtread Timer()
Dim Optoint As String

Datansk = MSComm 1.Input
txtOfset. Text = Left(Datansk, 4)
txtpl.Text = Mid(Datansk, 5, 4)
txtp2.Text = Mid(Datansk, 9, 4)
txtp3.Text = Mid(Datansk, 13, 4)

txtp4.Text = Mid(Datansk, 17, 4)
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txtMA.Text = Mid(Datansk, 21, 4)
txtVG.Text = Mid(Datansk, 25, 4)
txtPG.Text = Mid(Datansk, 29, 4)
txtTL.Text = Mid(Datansk, 33, 4)
txtIP.Text = Mid(Datansk, 37, 4)
Optoint = Right(Datansk, 1)

If Optoint = "z" Then
Optionl.Value = True

Else

Option2.Value = True

End If

tmtread.Enabled = False
Timer3.Enabled = True

End Sub
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Development of HSA/VCM automatic removal
machine

Phachirarat Kaewkamsal. Krissana Nerakae. Kontorn Chamniprasart
School of Mechanical Engineering, Institute of Engineering, Suranaree University of Technology,
Nakhon Ratchasuna, 30000, Thailand
anna_nicha@hotnail.com, air_mel0@hotmail.com, kontorn@sut.ac.th

Abstract— This research represents the prototype machine
that uses to produce and assemble Hard Disk Drive in part
of the Head Stack Assembly (HSA) removal and control set
of the Voice Coil Motor (VCM) movement. Due to original
production, Hard Disk Drive were assembled completely. It
was tested and found the error of HSA movement. We solved
them by manual removal. We found that they occurred the
problem of cleanliness and damage of other components.
This research requires to create the prototype machine for
Head Stack Assembly (HSA) and Voice Coil Motor (VCM)
automatic removal that control by Microcontroller. This
research has four parts. The first part is the design of screw
removal system. The second part is the design of screw suck
system. The third part is the contaminant in production of
automatic removal and the last one is the design of work
procedure. Researcher expects HSA/NCM  automatic
removal machine will reduce error and contamination, time-
consuming of the human work process, improve quality of
the product and reduce the production capital. The test
result and discussions are included in this report.

Keywords-component —HSA, VCM, Hard Disk Drive

I INTRODUCTION
Manufacturing Technology of hard disk drive 1s more concern
with automation system which can improve manufacturing
process efficiency and reduce manufacturing cost by reducing
cycle time that come from
manual operations.

. METHOD
HSA / VCM removal process of Hard Disk Drive 2.5 inch

starting from removing screw at base of Hard Disk Drive to
detach HSA and Base. (as in Fig.1)

“he postionto
loosen serewr

Fig.1 shows the screw position to be loosen and to press Flex

A. Design af machine and its mechanism

Machine design is [1] designed by SohdWork 2008 by based
on an idea of designing equipment for disassembly HAS/VCM
in 2.5 inches hard disk drive. The equipment will be designed to
place 4 pieces of part Parts will be rotated every 90 degree.

Fig.2 shows the model prototype machine designed by
Solidwork software

Fixture 1s designed for Hard Disk Drive and HSA/VCM
which 1s referred from manual fixture for HSA/VCM
disassemble process works by worker as figure 3. Difference
between manual and machine process is plate for placing hard
disk drive which is changed to be an absorber to substifute
manual rotation. The absorber can reduce HSA/NVCM destroyed
by direct impact from hard disk drive due air fixture force. There
is fixture to support HSA when it falls off from disk to prevent
disk destroyed while screw loose. As figure 5
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Al equipment moved into
starting position

Fig.3 shows fixtures in manual HSA/VCM removal process

Plase parts on a lisbure

Fig.4 shows the designed fixtures

l' T

l

Snop the run Press stop
Press stant baem pasition battam charges
5 v‘vm"s\uP l||:= nenl in eeder 1 slop
: work order. wirk.

Setof air cylinder pressing
8 sk drive and Flex move
the working position.

Fig.5 shows HSA removal from disk using ramp

Manual loosing screw process is substitited by electrical
screw which 15 commanded by control box. Torque of loosing
serew is about 1.5-2.1 kgfem. The torque is calculated from
tightening screw torque which is 3 kgfem. Normally, loosing
screw torque is 50-70% of tightening screw torque. Electrical
eylinder 1s used for high accuracy of moving screw set toward a
working position.

Sctof i cylinder vacuum
move o the working

position,

B. Machine conmrolling

Prototype machine running 1s controlled by microcontroller
[2] due to machine controlling rmnning and designing are not so
complicated because it just made for study the result. Nowadays,
microcontroller system is improved in many areas such as it’s
easy to use, ability of data storage is improved, processing is
better, controller program development is not complicate and
inexpensive price. Microcontrollers used for the machine are
ATMEGA 1280, AVR series which is developed by ETT
company, ET-EASY MEGA 1280 (DUINO MEGA) to support
development program by C language of Arduino which is the
main  processing umt.  Flow chart of prototype machine
controlling by microcontroller is shown in figure 6.

Setof electrical cylinder of
screwdnivers move into second
position set

“heek elevirica NO

cylinder 10 pasitian

y
serewdrivers move i thind
position set

[
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Sergwdriver
activation.

eck electrici]
cylinder 1o position the
third sei.

NO

YES

Serewdiiver 10
lansen the
Screw oul

Setof electrical ey linder of
serewdrivers move into fowrh
pasition set

Cheeh piston 1o
position the Fourth =

Screwdriver disabled and

se1 of electrical cylinder

screwdriver moves one
position

]

Set of air cylinder vacuum
and pressing hard disk drive
and Flex move move up

l

Check all equipment
15 starting position.

eck press starl
hattom picking wp the
xl work order

End

Fig. 6 Flow chart of prototype machine controlling

As  desigming  and controlling  master machine by
microcontroller,  synchrenization between computer and
microcentreller performs by Microsoft Visual Basic 6.0 software

to develop a Graphic User Interface (GUT) on computer. As from
the master machine, connection and controller equipment are
rotating movement set, pueumatic cylinder. electrical cylinder

set and screw set.
Start

“heck the installation
6, n, 8,1

Coanccied Lo the microcontroller
chip model ATMEGA 1280

Opder to connect each
other through a serial
port

Figure 7 Flow chart of microcontroller and computer
synchronization

Il EXPERIMENT AND ITS ANALTSIS

From the study of the procedures in removal of HSANVCM
by man, When designing prototype machine with Solidworks
2008 and operated a prototype machine used in the process of
removing HSA / VCM characteristics of the prototype machine
was completed as Figure 8.

Fig. 12 shows the complete prototype machine
The built prototype machine, other than worlking in
accordance with the objectives, will also consider about tume.
Therefore, the machine’s rates: distance, speed and motion
accelerator of Servo motor and Electrical cylinder were adjusted
and tested to find the least working time.
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From the 10-times machine rate test, Table 1 shows the total
time of each test including all procedures.

TABIEI
SHOWS TEST TIME RECORD
No. Total time of process (s)
1 14.03
2 13.89
3 13.84
4 13.74
3 13.62
] 13.53
7 13,48
2 1341
9 13.31
10 13.23

Therefore, the removal test of HSAVCM which consumes
the least time 15 13.23 seconds.

TABLED
SHOWS TIME CONSUMING AT EACH PROCEDURE

Step Process Time(s)

1 Operator load unit 2.0
Servo motor rotate 90 degree,

2 preumatic cylinder of clamp 04
and vacuem move down
Electrical cylinder of screw -

3 - N - 333
drver down , screw driver
remeve screw and drive up

4 Pnenmatic cylinder of clamp 12
and vacuum meve up, Serve -
moter forward 90 degree

5 Operator separate HSA VCM 4
and Flex then load umt out

Total time 13.23

The total manual operation time consumes 19.52 seconds, and
when comparing with the taken time of the model machine, the
time reduces about 30 percent of the former process. At this total
time, the result of the removal of the workpiece was found no
damage.

IV. CONCLUSION AND SUGGESTION

This research is for building the prototype automatic machine
for the HSAVCM removal processes by releasing a screw

heolding HSA, pressing Flex. and vacunm a screw and particles
after the screw is released. From the operation test of the
prototype machine, it was found that the prototype machine can
moderately help reducing time consuming and damages of HSA
umnit after the removal process. Because the prototype machine
was created by nsing the available devices from the mannfacture,
the limitation of the devices is included. If this machine will be
applied in the real industry to reduce machine importing from
overseas, it still requires some improvement and development in
the following components.
13The chosen device is limitation from available devices of
manufacturer
2)The development of the fixture should be designed to be able
to hold a HSA nmit more efficiently.
3)The controller should consider on the industrial environment
and cperation accuracy.

ACENOWLEDGEMENT
This research can be finished in accordance with all
objectives: the researcher wishes to thank Hitaclu GST for
fruitful information and every person having given consults,
spggestions, instructions, support and encouragement well
through all the papers. Thank alse to NECTEC for grant to
support in this research.

REFERENCES
[1]Joseph E.Shigley. Charles FE.Mischke and Richard
G.Budynas. Mechanical Engineering Design.  Seventh
edition. MeGrawHill.
[2] Dornsun Pongphab. (2006). Microcontroller and application.
Bangkok : Technology promotion association (Thailand-
Japan)




a [ 4 o Jd Aa 4 [ { { o @ @ [
WEInFsy¥d uhd lad inaile Jun 27 nguaiawn 2527 MSuneies Jandaru
Q' = 3 1 =< [ = = d‘ d' = a a [ [
FuMsAnIAaoyUIaneszaulszauAnyii 6 NsuseumTanniine1dss1viy2 lae
4 Y] J o @ =1 o =® = d’ = d' =
paanIal IUnszusus 1yl oun Jandalnusii uaziseudnu1ln 1 83 6 Nlsuseu
o a [ [ o < a o a
FITUANAATAB0INANINGIAN Jandalnusitl duFamsAneIIfInITuMdaTUuda
a 4 0o w A a 4 a [ A v [
(nssun3edna) dnindnIsnssusnans urnnedemalulaggsuis saniauassdn
A v o <3 = Y Y =X 1 [V a a
o W.A. 2549 mevdasdusamsany ldddAnideszaulTyainanssumdaas
u g a1 TUAT0INa 1IN IIAINTTUAIAAS N Inedena Tulad
=\
GEATRP
{ 1 [} a Jd a A a
TuamzianuaeluszaulSyanIn latidssaumsalmsaeuljianisvesaivian
a d' ) a Y 1 a A a 4‘ a =
ARINTTUATEINATIUIU 4 T18311 lAun (1) UFTansIsnssuniosna 1 (2) Ivudeunny

INTTU 1 (3) IV UUVUIAINTTY 2 (4) 33191 MATLAB dIM5UIAINTTUATINA





