dniveayanan nizvemndmansziy

szUuMUguIAseInutianNUTeUN N TG

MICROWAYE HYPERTHERMIA CONTROL SYSTEM

I NAMA 1H1a sviar 47015161

W1E ORANA AANE S¥er 47015195

FVUM coonrncnsmnsssesseconersos - A 210
— . 727 A6 P
Suafoudl.. 22&3 2550 Jerrrere s

ﬂ%ﬁgmlﬁwuﬁﬁtﬂuﬁmﬁfiﬁ vaamsAninumanganfiganimnssumantudia
mwimnssudidnnsaiing
anzdiaInsiumand
aonfumalulagnszasumnandigammiatansi

Un1sAnu 2549



zrumunse IR ufianNudouman s

MICROWAVE HYPERTHERMIA CONTROL SYSTEM

oy

gAY fum ¥ 47015161

LY

=4

HIE 9AFNA MIine 50 47015195

211587 U3nM

SA.ATNNE d11Aall

o

ﬂ?eyq;ﬁwufﬁai‘ludqu'ﬁf;wmﬂﬁﬁﬂymmﬁﬁ’nqmil'%muq,n?mn5sumem‘§ﬂ’mc‘r‘m
munmnssudidansefing
Az IfInsTuMan
aofumalulatinszeoumautinammInian syl

Unr3dnw 2549



= - o =y
Wiggiinus Unsdinu 2549
A IRInssuddnnsedingd

amImnysumaaiaaituma lulatuszaeunduigunmisaanseiis
1789 SEUVAIRUIATBIR UHAR MU BUN M TUWNE

MICROWAVE HYPERTHERMIA CONTROL SYSTEM

¥ ar 13
HYAT

L. W18 na%a o A 47015161

= o

2. U DAANA AINNY Y 47015195

/’_ /—--— e e — (q'
e, 21013075

(seasuie d9a5dail)



STUUMLAMIATBIRITan e UM IMsuTNg

W NoNA Bush TN 47015161
W1y oAfnD Mfiwg sHE 47015195
saarmfa dosdad e1915dfitiinan
nsdnwn 2549

IMARge
a a w o w 4 P d
Wigentinusatviifumsiauszuvuldanudeulasldadulynswiayd
4 N £a 4
2,450MHZA 18fins vl g sz vufinsaugudas W insaoulnsamed ield
¥ ] ¥
Fhuniesdumnlumsinunlsnueds dautbzneuiiddavesssuuildus nooswniia
S g ¥ e a o A 1 A s LY
ssuniminiveiidaundululasod meemmldssnau ssuuiagangdi ssuy
s o I A 4 4
asulnsamed Tasldhinmimeassfumsilediesinos szuunsi¥anuenlasldndy
e a - - 4 _ A
TuTastaunsefsznsuqugangifinaudnlszun 2 sy.onfdadunnying
apans & Tasmsdudna Tlussqeiinelfudmasauuniiaseu Taomsigmed Tudlda
i & =3 o r A =)
vuridinfiousodagungild 3-4 dromis #9znivgugungilldgndesdliesuy

o
aouInsames



Ir

MICROWAVE HYPERTHERMIA CONTROL SYSTEM

Mr. Kulachat Yencham ID. 47015161
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Assoc. Prof. Dr. Manas Sangworasiip

Educational Year 2006

Abstract

This thesis presents the development of the Microwave Hypcrthermai System controlicd by
microcontrolier. It operates at the microwave frequency rang 2,450 MHz. The system consists of
a magnetron which generates the microwave power, an applicator, a temperature measurement
system, and computer controller system. It is obvious that from the experimental tissue the system
can control the temperature at the required depth of 2 cm. The system can varied output power by
varying the high voltage supplied to the magnetron. A tiny 3-4 point thermocouple is calibrated to

yicld the precise temperature control.
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M31971 2.4 YuRo UMY UvB I weime SuvunT szl (half step)

Step No. Phase 1 Phase 2 Phase 3 Phase 4
1 ON
2 ON ON
3 ON
4 ON ON
5 ON
6 ON ON
7 ON
8 ON ON
9 ON
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4.1 Wsunsiidsdwieldlumsmuguszuudiaquounies

Option Explicit
Private Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Dim START As Boolean

Dim Stops As Boolean

Dim tmp As Double

Dim datH As Integer

Dim datL As Integer

Dimt, i As Double

Dim m As Integer

Dimn n, r As Integer

'Dim Lefts, Rights As Boolean

Dim step As Integer

Dim Reverse, Forward, Break As Boolean

Private Sub Form_Load()
Out &H378,0
Timer3.Enabled = False
n=1
m=1

End Sub

Private Sub Timer3 Timer{)
Textd Text = Text4. Text - |
If Val(Text4. Text) < Q Then

Out &H378,0

Textd. Text =~ "0"



Timer3.Enabled = Faise

End If
End Sub
Private Sub Command3 MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)

Reverse = True

Forward = False

If Reverse = True Thenn = |

step=100/1.8

If (100> 0) And (m > 1) Then GoTo 2

1f (100> 0) And (m = 1) Then GoTo 1

r = step

Do

BoEvents

If r <1 Then GoTo 2
Out &H378, 12

Call delay

r=r-1

[fr <1 Then GoTo 2
Out &H378, 6

Call delay

r=r-1

Ifr<1 Then GoTo 2
Out &H378, 3

Call delay

r=r-1

Ifr <1 Then GoTo 2
Out &H378, 9

Call delay
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r=r-1
Loop Until r =0 Or Forward = True Or Break = True

If Reverse = True Thenm =3

Out &H378, 0
End Sub

Private Sub Command4 MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)

Reverse = False

Forward = True

step=100/1.8

If Forward = True Thenm = |

If (100 > 0) And {n > 1) Then GoTo 2

If (100 > G} And (n = 1) Then GoTo 1

r =slep
Do
DoEvents
Ifr <1 Then GoTo 2
Out &H378,9
Call delay
r=r-|
Ifr <1 Then GoTo 2
Out &H378, 3
Call delay
r=r-1
Ifr <1 Then GoTo 2
Out &H378, 6
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Call delay

r=r-1

Ifr< 1 Then GoTo 2

Out &£H378, 12

Call delay

r=r-1

Loop Until r = 0 Or Reverse = True Or Break = True
If Forward = True Thenn =3

Out &H378,0

End Sub

Private Sub CommandS_Click(}
START = True
If (START = True) And (Text4.Text > 0) Then
Timer3.Enabled = True
Out &H378, 16
End If
START = True
If{(START = True) Then
txtTemp.Enabled = True
Timerl.Enabled = True
End If

End Sub

Private Sub Commandé Click()
START = True
Reverse = True

Forward = True
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Timerl.Enabled = False
txtTemp.Text = txtTemp. Text
Timer3.Enabled = False

Text4. Text = Textd. Text

Out &H378, 0

Reverse = False

Forward = True

step= 100/ 1.8

If Forward = True Thenm = |

If (100> 0) And (n > 1) Then GoTo 2
If (100 > 0) And (n = 1} Then GoTo !

r=step
Do
DoEvents
Ifr< | Then GoTo 2
Out &H378,9
Call delay
r=r-1
Ifr<1 Then GoTo 2
Out &H378, 3
Call delay
r=r-1
Ifr<1 Then GoTo 2
Out &H378. 6
Call delay
t=r-1
Ifr <1 Then GoTo 2
Cut &£H378, 12
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Call delay

r=r-1

Loop Until r = 0 Or Reverse = True Or Break = True
If Forward = True Thenn =3

Out &H378,0
End Sub
Private Sub Command7_Click()
START = True
Reverse = True
Forward = True
Timer |.Enabled = Faise
txtTemp. Text = "0"
Tirer3.Enabled = False
Text4.Text = "Q"
Out &H378,0
End Sub
Private Sub Commandi_Click()
Dim tmp As Double
Dim datH As Byte
Dim datl. As Byie
datH = Fix(txtTH.Text)
tmp = Val(txtTH.Text) - datH

If tmp <= 0 Then datl. = £ H80

12CStart

Send8BIT &H90

Ack

Send8BIT &HAL "Access TH Register Command
Ack



39

Send8BIT datH
Ack
Send8BIT datL
Ack
I2CStop

End Suh

Private Sub Command2_Click()
Dim tmp As Double
Dim datH As Byte
Dim datl As Byte
datH = Fix(txtTL.Text)
tmp = Val(txtTL. Text) - datf]

If tnp <> 0 Then datl. = &H80

12CStart
Send8BIT &1190
Ack
Send8BIT & HA2 'Access TL Register Command
Ack
Send8BIT datll
Ack
Send8BIT datE
Ack
[2CStop

End Sub

Private Sub Timerl Timen()
[2C Start

SendSBIT &H%0



Ack

Send8BIT &HEE ‘Start Convert Temperature Command
Ack

12CStop

[2CStart

Send8BIT &H%0

Ack

Send8BIT &HAA 'Read Temperature Register Command
Ack

12CStart

Send8BIT &H91

Ack

datH = Read8Bit 'Read MSB Temperature Register
MAck
datl = Read8Bit  'Read LSB Temperature Register
MNAck
[2CSiop
[2CStart
Send8BIT &H90
Ack
Send8BIT &HAC ‘Access Config Register Command
Ack
Send8BIT & H6A
Ack
12CStop
If (datL And &H80) = &HRO Then
tmp =datH + 0.5
Else

tmp = datH
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End If

txtTemp.Text = tmp

End Sub
Sub delay()
Fori1=1 To HScrollI Value
DoEvents
Next i

End Sub
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