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ABSTRACT

The objective of this thesis is to study, design, and build a PCB automated assembly machine. This
machine consists of three main parts. The first part is a mechanical arm for grasping and inserting a capacitor on
a printed circuit board. The second part is a feeder for feeding and cutting capacitors. The third part is working
table for moving a printed circuit board in X-Y axis. A typical machine in the current market is very big and
relatively expensive. Therefore, this type of automated machine should be designed and constructed. After the
machine and the control unit are assembled, they are tested for a specific working condition in order to search

for a coordination error. Moreover, Causes of the error are solved and the machine can be implemented.
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Dim i As Integer
Dim j As Integer
Dim 1 As Integer
Private Sub Command1_Click()
Dim i As Integer »
Dim j As Integer
Forj =1 To 500
Debug.Print §
Fori=1To 14500
Out &H37A, &HA
Next i
Fori=1 To 14500
Out &H37A, &H9
Next 1
Fori=1To 24500
Out &H37A, &HI
Next i
Fori=1To 24500
Oul &H37A, &H3
Next i
Next )
End Sub
Private Sub Command10_Click()
Out &H37A, &H9
Forr=1 To m.Text
Fori= 1 To 6000
Out &H378, &H10
Next i
For i =1 To 4000
Out &H378, &H30
Next 1
For1=1 To 6000
Out &H378, &H20
Next i
Fori=1 To 4000

Out &H378, &1160

Next 1
For i =1 To 6000
Out &H378, &H40
Next 1
For i = 1 To 4000
Out &H378, &HCO
Next 1
For i =1 To 6000
Out &H378, &H80
Next 1
Fori= 1 To 4000
Out &H378, &H90
Next 1
Nextr
End Sub
Private Sub Command11_Click()
Out &H37A, 0
End Sub
Private Sub Command2_Click()
Dim 1 As Integer
Dimr As Integer
Out &H37A, &HA
For r =1 To 800
For i = 1 To 4000
Out &H378, &H1
Next i
For i = 1 To 4000
Out &H378, &H2
Next i
For i= 1 To 4000
Out &H378, &H4
Next 1
For i = 1 To 4000
Out &H378, &H8
Next i

Nextr

End Sub

Private Sub Command3_Click()
Out &H37A, &H9
Forr=1 To 10000
Fori=1 To 6000
Out &H378, &H10
Next i

For i =1 To 4000
Out &H378, &H30
Next i

Fori1=1 To 6000
Out &H378, &H20
Next i

Fori=1 To 4000
Out &H378, &HG60
Next i

Fori=1 To 6000
Out &H378, &H40
Next i

Fori1=1 To 4000
Out &H378, &HCO
Next i

For 1= 1To 6000
Out &H378, &HR0
Next 1

Fori=1 To 4000
Out &H378, &H90
Next I

Nextr

End Sub

Private Sub Command4_Click(Q
Dim i As Integer
Dimr As Integer
Out &H37A, &H9
Forr= 1 To 2000

For 1= 1 To 4000



Out &H378, &H8
Next i

Fori=1 To 4000
Out &H378, &H4
Next i

For i =1 To 4000
Out &H378, &H2
Next 1

For 1 =1 To 4000
Out &H378, &H1
Next i

Next r

End Sub

Private Sub Command5_Click()
Forr=1To 100
Fori=1 To 2000
Out &H37A, &HA
Out &H378, 0

Next i
Nextr
Forr=1To 100
Fori=1 To 2000

Out &H378, 0

Next 1

Nextr'40updown 10arr cut20

Forr=1To 100
Fori=1 To 2000
Out &H378, &H 10
Next 1

Nextr

Forr=1 To 100
Fori=1 To 2000
Out &H378, 0
Next 1

Nextr

Forr=1To 100

Fori=1 To 2000
Out &H378, &H20
Next 1

Nextr

Forr=1 To 100
For i =1 To 2000
Out &H378, 0
Next 1

Nextr

Forr=1 To 100
For i = 1 To 4000
Out &H378, &H40
Next 1

Nextr

Forr=1 To 100
For1= 1 To 2000
Out &H378, &IH10
Next i

Nextr

Out &H378, 0

End Sub

Private Sub Commandé_Click()
Dim 1 As Integer
Dim r As Integer
Out .&H37A, &H9
Forr =1 To 2000
Fori=1 To 4000
Out &H378, &H1
Next 1

For i =1 To 4000
Out &H378, &H2
Next 1

Fori=1 To 4000
Out &H378, &H4
Next 1

For1=1To 4000

Out &H378, &H8
Next i

Nextr

End Sub

Private Sub Command7_Click()
Dim i As Integer
Dim r As Integer
Out &H37A, 0
Forr =1 To 4000
Fori=1 To 2500
Out &H378, &H9
Next i

Fori=1 To 2500
Out &H378, &HS
Next i

Fori=1 To 2500
Out &H378, &HC
Next i

Fori=1 To 2500
Out &I1378, &H4
Next i

Fori=1 To 2500
Out &H378, &H6
Next i
Fori=1To 2500
Out &H378, &H2
Next i

Fori=1 To 2500
Out &H378, &H3
Next i

Fori=1 To 2500
Out &H378, &H1
Next i

Nextr

End Sub

Privatc Sub Command8_Click()



Out &H37A, &HA
Forr=1To 1l .
For i =1 To 4000
Out &H378, &H1
Néxt 1
For1=1 To 4000
Out &H378, &H2

v Next 1
Fori=1To 4000
Out &H378, &H4
Next i
Fori1=1 To 4000
Out &H378, &HS
Next i
n=n+1
Nextr
w.Text =w.Text + n
IEnd Sub
Private Sub Command9_Click()
Out &H37A, &HA
"40up down  10arr  cut20
Forr=1To 100
For i1 =1 To 2000
Out &H378, 0
Next i
Nextr
Forr=1 To 100
Fori=1 To 2000
Out &H378, &H20
Next 1
Nextr
Forr=1 To 100
For1=1 To 2000
Out &H378, 0
Next 1

Nextr

End Sub
Private Sub Form_Load()
Out &H378, 0
Out &H37A, &HB
End Sub
Private Sub OK_Click()
Dim i As Integer
Dimr As Integer
Dim | As Integer
Dim o As Integer
Dim h As Integer
Dimrl As Integer
Dim kI As Integer
Dim k2 As Integer
Dim s As Integer
VKRR R AR KRR
d=g.Text
Fors=0Tod-1
SRR AR R KKK R
Out &H37A, &IIA
"40up down  10arr  cut 20
Torr=1 To 100
Fori=1To 2000
Out &H378, &H 10
Next i
Nextr
Forr=1 To 100
Fori=1 To 2000
Out &H378, 0
Next i
Nextr
Out &H37A, 0
Forr=1 To 100
Fori=1 To 2000
QOut &H378, &H20

Next 1

Nextr

Forr=1 To 100
Fori=1 To 2000

Out &H378, 0

Next 1

Nextr
BEARKERAEERR KRR KKK
¢ = Val(b.Text)
Foril=1To3

¢ = Val(b.Text)

1= x(s).Text

Out &H37A, &HA
Ifh <0 Then
f=c-1
Forrl=1Tof
For 1= 1 To 4000
Out &H378, &H3Y
Next 1

For1=1 To 4000
Out &H378, &H4
Next i

Fori=1 To 4000
Out &H378, &H2
Next i

For 1= 1 To 4000
Out &H378, &H1
Next i

b.Text = Val(x(s). Text)
Nextrl

Else
Forr=1Toh
For i =1 To 4000
Out &H378, &H1
Next i

For1=1To 4000



Out &H378, &H2
Next i

For i =1 To 4000
Out &H378, &H4
Next i

Fori1=1 To 4000
Out &H378, &HR]
Next i

b.Text = Val(x(s). Text)
Nextr

End If

Out &H37A, 0

YRk ok Kk

¢ = Val(bl.Text)

1 = y(s). Text
h=1-¢

Out &I37A, &HY
Ifh <0 Then
f=c-1
Forrl=1Tof
Fori=1 To 4000
Out &H378, &H1
Next i _
Fori=1 To 4000
Out &H378, &H2
Next 1

Fori=1 To 4000
Out &H378, &4
Next i

Fori= 1 To 4000
Out &H378, &HS8
Next i

bLText = Val(y(s). Text)

Nextrl
Else
Forr=1Toh
Fori=1 To 4000
Out &H378, &HS
Next i
Fori=1 To 4000
Out &H378, &H4
Next i
For i =1 To 4000
Out &H378, &H?2
Next 1
For i =1 To 4000
Out &H378, &H1
Next 1
bl.Text = Val(y(s).Text)
Nextr
End If
Out &H37A, 0
Next il
R KRR R K
Forr=1 To 100
For i =1 To 2000
Out &H37A, &HA
Out &H378, 0
Next i
Nextr
Forr=1 To 100
For 1= 1 To 4000
Qut &H378, &H40
Next 1
Nextr
“Forr=1 To 100
Fori=1 To 2000
Out &H378, &I110

Next 1

Nextr
Out &H37A, 0
AR
r=0
r1=0
i=0
Out &H37A, &H9
Forrl =1 To Val(y(s))
Fori=1 To 4000
Out &H378, &H|1
Next i
Fori=1 To 4000
Out &H378, &H2
Next 1
Fori=1 To 4000
Out &H378, &H4
Next i
For 1= 1 To 4000
Out &H378, &H8
Next 1
Nextrl
r=0
rl=0
1=0
Out &H37A, &HA
Forrl =1 To Val(x(s))
For i =1 To 4000
Out &H378, &H8
Next i
For i =1 To 4000
Out &H378, &H4
Next i
For 1 =1 To 4000
Out &H378, &H2
Next i

For1="1To 4000



Out &H378, &H1
Next i |

Next rl

Out &H37A, 0
b.Text =0

bl.Text =0

AR KRR KRR R
Next s

End Sub

Priv_ate Sub one_Click()
Dim i As Integer
Dim r As Intcger
Out &H37A, &HA
Forr=1 To 800
Fori=1To 4000
Out &H378, &HS
Next i
Fori=1To 4000
Out &H378, &H4
Next i
Fori=1To 4000
Out &I1378, &2
Next i

Fori=1 To 4000
Out &H378, &H1
Next i

Nextr

End Sub

Private Sub yr_Click()
Out &H37A, &H9
Forr=1To 1
Fori=1To 4000
Out &H378, &HS
Next 1

Fori =1 To 4000

Oul &11378, &114

Next i
For 1= 1 To 4000
Out &H378, &H2

Next i

» For i =1 To 4000

Out &H378, &H1

Next i

n=n-+1

Nextr

wl.Text = wl.Text + n

End Sub
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