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Electric oven is very important and to be widely used in industry . It is used for changing and
proving the quality of the metal to be correspond with condition of working . In this thesis computer
. program will control the electric oven that separate to 2 parts. One is the circuit for temperature control
by use thermocouple to be the sensor for temperature control and send the signal via signal amplifier . The
other one is the circuit to converse analog signal to digital signal by it pass parallel port to the computer
and send the signal to drive relay which will control on - off for magnetic contractor, in addition to it will
be control on - off for heater. The part of control program, it uses Visual Basic program for writing ,
controlling and display , by receive temperature value from user and it can select control type, normal type
or PID type, and display temperature value in electric oven and real time graph that show the relation

between temperature with time . It can investigate the result of changing temperature and the utility for

analytical data .
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Error = SP - PV

i Controller | MV | Final Control Process Output

Set Point %

Process Value

Measurement

A
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AIUVDINITATIVIA (Measurement Element) HINTINATIIA0ULALIARIUBINTZUIU NS

]
1A

[l @ o [ 4 ' A’f 4
(Process) uamaﬂmm‘lﬁ"luaﬂymwmﬁﬂmmzamwﬂ (Process  Value) ﬂamﬂuum?aamuan
(Controller) x5 uMdnyyInAndudnhwndSsuioudud1ndens (Set Point) uA oI mAILAY
nszuaums Widigannzideants Tavadndygianaugy (Control Signal) daysIsio1nAINATe

auuazgndsliduniunugaiu (Final Control Element) 11 luaniizfidosnisaznanldi uns

Ay

] v
AILAUALAIANTIENABINT N AIADIULYBINTZLIUNTS (Process Value) 3zhA WA AIRABING (Set

' ¥
Point) ¥39 1A UARIALAABU (Error) = 0 114194
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% { 4 [ [~ @ L o
- 9Aa2AANNTBU (Coil Heater) TnTiasundaanu i udundssuanudou Ganan
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® 2393UANgUNYI (Control Circuit) 52noUAY
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Q’l‘ ’ o { ' ' a a &
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§ @ § @ < ° @ aa Y
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AARDHIUN WD AU
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3
3
3
3
3
3
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2
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2
2
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e noulnsa’lnw (Control Type) 1dongtuuvesnIsnavgy Taed 2 JUuuy Ao nuusssUM
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sunsziidenamaiiine s myas ¥ iusamannnudeu dauuiledesdesldat Kp Ki Kdud
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¥ y
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un AudWd (MV) Adaannamldae daunsm (Graph) iumssmunassezinarlunisnieans e
2 Tuaung Iniwes (Timer) whmuanss N 9 A3ud

® Tnsinsaui3(Progress Bar) dzuansszAuvesgungl lnofisgumgidiga = 0 °cuaziid
UNQNYIgA = 1200 C

® mniien (Text Box) ﬂzuﬁﬂmmm%amag dauvzudaiIBuna( usafu ) fird1asesulas
fygyrunneunenidudonaineaunzgaheszuansduewiyaiidugamgi

® 0514 1nines 315 (Tiger Chart Graph) 9zWieAns MUVLANYMZIIA1939 (Real Time) Vo4
gumgiifivufunmsznedigumgiithming (sp) fudgamgifia 18 luaen Tans Wi (pv)

® 1uAUANNITNINIUAING (Command Button) FaszneuliUdae qn3IW (Graph) 5159 (Reset)

UAUNSTIU (Start) MgANSHIU (Stop) TuiinArgamgiie 14 (Save) uazoonain Tasunsy (Exit)

4.2 HaN1InNaasg

dmsoutsmanaaesnsiinmves ldsunsunugugamgiveunien Tans Iuii 2 guuuy
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a ' [ v o
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4.1.1.1 HAMINATDIVVTITUAT AR NI MG ( Set Point ) = 500 °C

lagwamsnaaeeuusssual Agamgiidlmune Set Poiny = 500 °C Wnaudrgrgamgi
e = 17.5 il fadaslugifi 4z

Ui 4.3 nsmuamsgumgiiuna Agamglithmue (Set Point) = 500 °C
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4.2.1.2 HAMINAABWLTITNA F1RaM Tt My (Set Point) = 700 °C

lasnamsnaaeuuusssuat Agungilidlmune (Set Point) = 700 °c Manudrgaigangi

Whmune =36.6 Wil Aandaslugild 4.4

311 4.4 namluansgangiifunat Argumglitihmine (Set Point) = 700 °C

4.2.1.3 HAMINABWULITIIM ARAUMAMTI MY (Set Point) = 1000 °C

lngnan1snaaewuUTIsUA A1guMgilitl Mg (Set Poiny = 1000 °C Mnaudigigangi

Whmane = 84.2 1#i dsudaelugli 4.5

U 4.5 namuarasgumgiiiunm sgumgiiid i (Set Point) = 1000 °C
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R N
P W K T X Wt B el o on
R R

51/ 4.6 nsmuangumgiiung Agungilid wmue (Set Point) = 300 °C
Kp =30 Ki=30 Kd=30

4.2.2.2 pamineasuunil lod figaumalithming (Set Point) = 300 °C Kp =60 Ki= 60 Kd= 60

Tasnamsnanesuuudi lod Agamgilidhnane (Set Point) = 300 °C naz$us1 Kp =60 Ki= 60

Kd = 60 1¥andgargumgiithving = 53.4 il Awanalugui 4.7

2N
% W B % #
I
/ 5 i

#
” #
%

914 4.7 nsmluansgamgiiunat Argumgiiidhnuy (Set Point) = 300 °C

Kp =60 Ki=60Kd =60
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Taowanmsnaaswuuiiled Agumgiiithvuie (Set Point) = 300 °C uag USua1 Kp =100

Ki=100 Kd =100 M4aaudgrrgungiithmuie = 91.6 il dsuaaslugili 4.8

Kp =100 Ki=100 Kd=100
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4.3 WMAuNdeANNRANAINYOIUHAH
1 :; = = o = o & L]
miAuRdonAanaIave g Idlanihgungiuazus sfuninsgmdanaasogly

MANWIN A lsuRUgungInuana lunsnaaswdmaundsauianain

M3 4.1 uansgungisredefugunginialdnnnsnaass

guUNYil Bunndeds gungil AINNWAANDIA
81989 AUDATINTVIY = 100 fisn'ld Y0 9gUN il

‘0 V) o) ‘o
0 0 0 0
50 0.2023 45.65 4.35
100 0.4096 104.30 4.30
150 0.6138 145.87 4.13
200 0.8138 203.31 331
250 1.0153 247.12 2.88
300 12209 304.90 4.90
350 14293 345.63 437
400 1.6397 404.10 3.60
450 1.8516 446.85 M E
500 2.0644 503.60 3.60
550 22776 553.54 3.54
600 24059 596.50 4.50
650 2.7025 654.20 4.20
700 29129 695.57 4.43
750 3.1213 754.12 4.12
800 3.3275 803.90 3.90
850 3.5313 844.65 5.33
900 3.7326 903.80 3.80
950 3.9314 954.11 4.11
1000 4.1276 1004.65 4.65

AundoaauAnnanveIgam 3.87

AW : INNANITNARDY
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Yo% 103 ULN 2003

ULN2001A, ULN2002A, ULN2003A, ULN20M4A
DARLINGTON TRANSISTOR ARRAYS

SLRS027 - DECEMBER 1976 - REVISED APRIL 1933

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

® 500-mA Rated Collector Current D OR N PACKAGE
(Single Output) (TOP VIEW)
® High-Voltage Outputs .. .50V T
) 181 18l 1C
® Output Clamp Diodes
. - : 282  15]]2c
® Inputs Compatible With Various Types of e 14f] ac
Legle o a8ll4  13fl4c
® Relay Driver Applications ssll5  12f)sc
® Designed to Be Interchangeable With 68[|6  1[lsC
Sprague ULN2001A Series 78[l7 10 7¢
el 9fjcom
description

The ULN2001A, ULN2002A, ULN2003A, and ULN2004A are monolithic high-voltage, high-current Darlington
transistor arrays. Each consists of seven npn Darlington pairs that feature high-voltage outputs with
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single Darlington
pair is 500 mA. The Darlington pairs may be paralleled for higher current capability. Applicalions include relay
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, and logic buffers.
For 100-V (otherwise interchangeable) versions, see the SN75465 through SN75469.

The ULN2001A is a general-purpose array and can be used with TTL and CMOS technologies. The ULN2002A
is specifically designed for use with 14- to 25-V PMOS devices. Eachinput of this device has a zener diode and
resistor in sefies to control the input current to a safe limit. The ULN2003A has a 2.7-kQ series base resistor
for each Darlington pair for operation directly with TTL or 5-V CMOS devices. The ULN2004A has a 10.5-kQ
series base resistor to allow its operation directly from CMOS devices that use supply voltages of 6 to 15 V. The
required input current of the ULN2004A is below that of the ULN2003A, and the required voltage is less than
that required by the ULN2002A.

logic symbolf logic diagram
9 ] COM
CLAMP fx—— COM 1 16
1B L= 1,
1 %k ;
1B > o] >—-‘1g iC 2 15
28 N ¢ 71 - —— 2C
3 14
3B i L 3 [ 14
4 13 3B — —
4B 5—1—2' 4C 3
58 S g OC 4 ! 13
6 1 - | -
6B h—— 6C b 4c
7 10
7B S 7C 5 &)
58— —— 5C
T This symbol is in accordance with ANSYIEEE Std 91-1984 !
and IEC Publication 617-12. 6 "
68 — - 6C
7 > ! 10
mB — iC
PRODUCTION DATA information i cument s of ation date. Copyright © 1993, Texas Instruments Incorporated
Productscokm 19 spchctons pa e e of T sty W
i— : TEXAS
INSTRUMENTS
POST OFFICE BOX 035303 ® DALLAS, TEXAS 75208 1
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YoFues LM 741

May 1998

&National Semiconductor

LM741
Operational Amplifier

General Description The LM741C/ILM741E are identical to the LM741/LM741A
i i . except that the LM741C/LM741E have their performance

The LM741 series are general purpose operational amplifi-  giaranteed over a 0'C to +70°C temperature range, instead

ers which feature improved performance over industry stan- s _g5:0 19 +125°C.

dards fike the LM709. They are direct, plug-in replacements

for the 709C, LM201, MC1438 and 748 in most applications.

The amplifiers offer many features which make their applica-

tion nearly foolproof. overioad protection on the input and

output, no latch-up when the common mode range is ex-

ceeded, as well as freedom from oscillations.

Schematic Diagram

. v
() ] a2 o3
Kou
3 2 NYERTHG
oo o1 02 = e <R
o 1K vy
o \esk
3 300Ff g8 L
N 04 75K 2 "g
‘Y"‘ 9
1 8
o7 }\;‘5 - OUTPUT
S RID
g %
a7
3 10
o8 d on oza Kozo
OFFSEF NULL — CFFSET
WAL
Rl SRS SR Re S 3
1k 350k 31X Y Sk 3
4 %
OSV-1
Offset Nulling Circuit
b OUTPUT
v_
DEACUS4L.7
£ 1699 National Semicond| Cerporati DS008341 wyvivi.natonal.com
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Yodwes LTC 1298

”[ ’ \D LTC1286/LT1C1298

TECHNOLOGY

FERTURES

» 12-Bit Resolution
= 8-Pin SOIC Plastic Package
a Low Cost
= Low Supply Current: 250pA Typ.
» Auto Shutdown to 1nA Typ.
® Guaranteed +3/4LSB Max DNL
= Single Supply 5V to 9V Operation
a On-Chip Sample-and-Hold
» 60us Conversion Time
m Sampling Rates:
12.5 ksps (LTC1286)
11.1 ksps (LTC1298)
n |/0 Compatible with SPI, Microwir, etc.
= Differential Inputs (LTC1286)
m 2-Channel MUX (LTC1298)
» 3V Versions Available: LTC1285/LTC1288

APPLICATIONS

n Battery-Operated Systems
s Remote Data Acquisition

= Battery Monitoring

s Handheld Terminal Interface
» Temperature Measurement
m |solated Data Acquisition

TYPICAL APPLICATIONS

25uW, $0-8 Package, 12-Bil ADC
Samples at 200Hz and Runs Off a 5V Supply

4TyF &Y

sl

Micropower Sampling
12-Bit A/D Converters In
SO-8 Packages

DESCRIPTION

The LTC1286/L.TC1298 are micropower, 12-bit, succes-
sive approximation sampling A/D converters. They typi-
cally draw only 250pA of supply current when converting
and automatically power down to a typical supply current
of 1nA whenever they are not performing conversions.
They are packaged in 8-pin SO packages and operate on
5V to 9V supplies. These 12-bit, switched-capacitor, suc-
cessive approximation ADCs include sample-and-holds.
The LTC1286 has a single differential analog input. The
LTC1298 offers a software selectable 2-channel MUX.

On-chip serial ports allow efficient data transfer to a wide
range of microprocessors and microcontrollers over three
wires. This, coupledwith micropower consumption, makes
remote location possible and facilitates transmitting data
through isolation barriers.

These circuits can be used in ratiometric applications or
with an external reference. The high impedance analog
inputs and the ability to operate with reduced spans (to
1.5V {full scale) allow direct connection to sensors and
transducers inmany applications, eliminating the need for
gain stages.

MPU
(6.9 8051)
1 8
Vg Voo P4
2 7
ANALOS INPUT =={+IN | TC1288 CLK P.3
(]
OV T0 57 RANGE = P1.2
P I P
r GND C8/8HDN
LRI24690 T4

Supply Current vs Sample Rate

1000 ==
FTa=25'C
CVeo=Yag =5
- |- o= 2
L
3 Y]
210
&
&
3 P
z )
& 10 =
a
Z
1
0.1k 1k 10k 100k

SAMPLE FREQUENCY (Hz)

OIS - TAZ
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#1f Win32 Then
Public Declare Sub Out Lib "io.dIl" Alias "PortOut” (ByVal Port As Integer, ByVal Data As Byte)
Public Declare Function Inp Lib "io.dll" Alias "PortIn" (ByVal Port As Integer) As Byte

#Else
Declare Function Inp Lib "InpOut.DLL" (ByVal Port As Integer) As Byte

Declare Sub Out Lib "InpOut.DLL" (ByVal Port As Integer, ByVal Value As Byte)
#End If

Public check_memory As Integer
Public n1 As Double
Public n2 As Double
Public n3 As Double
Public n4 As Double
Public t As Double
Public interval As Double
Public time_count As Double
Public pwrite As Integer
Public pread As Integer
Public temp As Integer
Public volt As Single
Public ch1buff As Integer
Public ad1buff As Integer
Public tmp As Integer
Public SP As Double
Public PV As Double
Publicmv ~ As Double
Public Error  As Double
Publickp  As Double
Publicki ~ As Double
Publickd  As Double
Public errtemp As Double
Public errprop As Double

Public errinte As Double
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Public errdiff As Double

Public outval As Double

Public dt As Double

Public timex As Double

Publicj  As Integer

Publici  As Integer

Public xx  As Double

Public z As Double

Public N, mode As Integer

Dim MD As Long

Dim mag As Integer

Private Sub emdexit_ClickQ
If MsgBox("Do you want to Exit?", 68, "Please confirm") = 6 Then
End
End If

End Sub

Private Sub cmdsave_Click()
On Error Resume Next
Dim Path As String
dlgl1.Flags = cdlOFNHideReadOnly
dlg1.Filter = "All Files (*.*)[*.*|Text Files" & _
"(*.txt)|*.txt|Batch Files (*.bat)[*.bat"
dlgl.FilterIndex =2
dlgl.ShowSave
MsgBox dlgl.FileName
Path = dlg1.FileName
Open Path For Output As #1
Print #1, txttemp.Text
Close #1

End Sub

Private Sub cmdstart_Click()
i=56

Timerl.Enabled = True

WY 3



Forml.Refresh

Timerl.interval = Val(txtinterval. Text) * 1000
interval = Val(txtinterval. Text) * 1000
If Optauto.Value = True Then
Timer2.Enabled = True
UpDown5.Enabled = False

End If

'graph.Show

If Optmanual.Value = True Then

mag = &H20

Shapel.FillStyle =0

Shape2.FillStyle = 1

End If

If cmdstart.Value = True Then
UpDown5.Enabled = False

End If

Private Sub cmdstop_Click()
pwrite = &H378
Out pwrite, &HB + &HO
Timerl.Enabled = False
Timer2.Enabled = False

End Sub

Private Sub cmdreset_Click(Q
Unload Me
Load Me
Me.Show

End Sub

Private Sub cmdgraph_Click(Q
graph.Shbw

End Sub
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Private Sub mnuaboutprogram_Click()
aboutprogram.Show
End Sub
Private Sub MNUAuto_Click()
If MNUAuto.Enabled = True Then
Optauto.Value = True
End If
End Sub
Private Sub mnuExit_Click(Q
If MsgBox("Do you want to Exit?", 68, "Please confirm") = 6 Then
End
End If
End Sub
Private Sub mnugraph_Click()
graph.Show
End Sub
Private Sub mnumanual_Click()
If mnumanual.Enabled = True Then
Optmanual.Value = True
End If
End Sub
Private Sub mnuReset_Click()
~ Unload Me
Load Me
Me.Show
End Sub
Private Sub mnuSave_Click()
On Error Resume Next
Dim Path As String

dlg1.Flags = cdlOFNHideReadOnly ' Set filters
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digl.Filter = "All Files (*.*)|* .*|Text Files" & _
"(*.txt)|*.txt|Batch Files (*.bat)|*.bat" ' Specify default filter
digl.Filterindex = 2 ' Display the Open dialog box
dlgl.ShowSave

MsgBox dlgl.FileName

Path = dlg1.FileName

Open Path For Output As #1

Print #1, txttemp.Text

Close #1

Private Sub mnuStart_Click()
=56
Timer1.Enabled = True
Forml.Refresh
Timerl.interval = Val(txtinterval. Text) * 1000
interval = Val(txtinterval.Text) * 1000
If Optauto.Value = True Then
Timer2.Enabled = True
UpDownS.Enabled = False
End If
'graph.Show
If Optmanual.Value = True Then
pwrite = &H378
Out pwrite, &HB + &H20
Shapel.FillStyle = 0
Shape2.FillStyle = 1
End If
If cmdstart.Value = True Then
UpDown5.Enabled = False
UpDown6.Enabled = False
End If

End Sub
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Private Sub MNUSTOP_Click()
pwrite = &H378
Out pwrite, &HB + &HO0
Timerl.Enabled = False
Timer2.Enabled = False

End Sub

Private Sub Optauto_Click()
If Optauto.Value = True Then
Text2.Enabled = False
Text4.Enabled = True
Text5.Enabled = True
Text6.Enabled = True
UpDownl.Enabled = True
UpDown2.Enabled = True
UpDown3.Enabled = True
Optmanual. Value = False

End If

Private Sub Optmanual_Click()
If Optmanual. Value = True Then
Optauto.Value = False
Text2.Enabled = False
Text4.Enabled = False
Text5.Enabled = False
Text6.Enabled = False
UpDownl.Enabled = False
UpDown2.Enabled = False
UpDown3.Enabled = False
End If

Private Sub Form_Load()
check_memory =0

Timerl.Enabled = False
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Timer2.Enabled = False
If Optauto.Value = True Then
Optmanual.Value = False
End If
If Optmanual.Value = True Then
Optauto.Value = False
End If
Optauto.Value = True
Optmanual. Value = False
ScaleMode =3
DrawWidth = 2
pwrite = &H378
pread = &H379
Out pwrite, &HB + &HO0
=56
Timerl.interval = Val(txtinterval. Text) * 1000
xx = Val((Text9) * 3600 + 500)
Timerl.Enabled = False
TigerChart].Title=" Temp/Time"
TigerChart1.XAxisLabel =" Time(s)"
TigerChart1.Y AxisLabel = "Temp(C)"
TigerChart1.MaxCountOfPlots = 2
Call TigerChart1.SetPlotAspects(l1, "SP", ,,, 2, ,, True)
Call TigerChart1.SetPlotAspects(2, "PV", , ,, 2, ,, True)
Call TigerChart1.SetGlobalBorders(0.1, xx, 5, 1350, 0, 0)
Call TigerChartl.ClearAllPlotData
Call TigerChart1.Refresh
Text]l.Alignment =2
Ibltemp.Alignment = 2
z=Timer
End Sub
Private Sub Text9_Change()
Timerl.interval = Val(txtinterval. Text) * 1000
xx = Val((Text9) * 3600 + 500)

Timerl.Enabled = False
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TigerChart1.Title=" Temp/Time"
TigerChartl. X AxisLabel =" Time(s)"

TigerChartl.Y AxisLabel = "Temp(C)"

TigerChartl.MaxCountOfPlots = 2

Call TigerChartl.SetPlotAspects(1, "SP", , ,, 2, ,, True)

Call TigerChart1.SetPlotAspects(2, "PV", ,,, 2, ,, True)

Call TigerChart1.SetGlobalBorders(0.1, xx, 5, 1350, 0, 0)

Call TigerChart1.ClearAllPlotData

Call TigerChart1.Refresh

Private Sub Timer1_Timer(

t=Timer - z

time_count =t

nl = CDbl(Textl1)

n2 = Val(lbltemp)

n3 = Val(Iblvolt)

n4 = Val(Label26)

Call TigerChartl.AddNewDataPoint(1, t, n1)

Call TigerChart1.AddNewDataPoint(2, t, n2)

Call TigerChart1.Refresh
If PV <= (SP * 0.995) Then
Out pwrite, &HB + mag
Out pwrite, &H3 + mag
Out pwrite, &H1 + mag
Out pwrite, &H3 + mag
Out pwrite, &H1 + mag
Out pwrite, &H3 + mag
Out pwrite, &H1 + mag
Out pwrite, &H3 + mag
Out pwrite, &HO + mag
Out pwrite, &H2 + mag
chlbuff=0
Out pwrite, &H1 + mag

For readcount=1To 12

ALIRY



Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Next readcount

For readcount=1 To 12

ad1buff= (Inp(pread) And &H80) /(2" 7)
chlbuff= chlbuff Or (ad1buff * (2 » (readcount - 1)))
Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Next readcount

Out pwrite, &HB + mag

Label9.Caption = ch1buff

t =248 - CInt(ch1buff/20.38)

End If

If PV > (SP * 0.995) Then

Out pwrite, &HB + mag

Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Out pwrite, &H3 + mag

Out pwrite, &HO + mag

Out pwrite, &H2 + mag

chlbuff=0

Out pwrite, &H1 + mag

For readcount=1To 12

Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Next readcount

For readcount =1 To 12

adlbuff= (Inp(pread) And &H80) /(22 7)
chlbuff= chlbuff Or (ad1buff * (2 ~ (readcount - 1)))
Out pwrite, &H3 + mag

Out pwrite, &H1 + mag

Next readcount
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Out pwrite, &HB + mag
Label9.Caption = chlbuff

t=248 - CInt(ch1buff/20.38)

End If

Ibltemp.Caption = PV

pgbtemp.Value = PV

PV =(-0.293 * (ch1buff - 4095)) * 1
If PV >= 1200 Then

PV =1200

End If

If PV <=0 Then

PV=0

End If

Ibltemp.Caption = Format(PV, "#0.##")
SP = Val(Text1.Text)

Error=SP - PV

Label26.Caption = Format(Error, "#0.##")
volt=(-0.001221 * (ch1buff - 4095)) * 1
If volt >=5 Then

volt=35

End If

If volt <= 0 Then

volt=0

End If

Iblvolt.Caption = Format(volt, "#0.##")
If PV >=(SP * 0.995) Then

pwrite = &H378

Out pwrite, &HB + mag

End If

If PV <=(SP * 0.995) Then

pwrite = &H378

Out pwrite, &HB + mag

End If

check_memory = check_memory + 1
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txttemp.Text = txttemp.Text & vbCrLf & Time & " In =" & Format(lblvolt, "#0.##") & "V " & " Out
=" & Format(PV, "#0.##") & " C"
txttemp.SelLength = Len(txttemp.Text)
If check_memory = 500 Then
On Error Resume Next
Dim Path As String
dlg1.Flags = cdlOFNHideReadOnly
dlg1.Filter = "All Files (*.*)|* *|Text Files" & _
"(*.txt)|*.txt|Batch Files (*.bat)|*.bat"
dlgl1.FilterIndex =2
dlg1.ShowSave
MsgBox dlgl.FileName
Path = dlgl.FileName
Open Path For Output As #1
Print #1, txttemp.Text
Close #1
End If
If check_memory = 501 Then
check_memory =0
txttemp. Text =""
End If
If Optauto.Value = True Then
dt=1
timex = timex + dt
kp = CDbl(Text4)
ki = CDbl(Text5)
kd = CDbl(Text6)
thermo = CDbl(Ibltemp)
setpoint = CDbl(Text1)
errtemp = CDbl(Text1) - PV
errprop = kp * errtemp
errinte = (ki * (errtempp + errtemp) * dt)
errdiff = ((kd * (errtempp - errtemp)) / dt) + errtemp
errtempp = errtemp

outval = errprop + errinte + errdiff
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myv = outval / CDbl(Text1)

Text8.Text =mv

Text8.Text = Format(mv, "#0")

If Text8.Text > 100 Then

Text8.Text =100

End If

If Text8.Text = 100 Then

pwrite = &H378

Out pwrite, &HB + mag
Timer2.Enabled = True

End If

If Text8.Text < 0 Then

Text8.Text=0

End If

Text2.Text = txtinterval. Text * 10
Text3.Text = (Text8.Text / 100) * Val(Text2.Text)
If Text3.Text < 0 Then

Text3.Text=0

End If

N = Text3.Text

Text7.Text = Val(Text2.Text) - N

If Text7.Text > Val(Text2.Text)/ 2 Then
Text7.Text = (Val(Text2.Text) /2) + 10
Text3.Text = Val(Text2.Text) - Val(Text7.Text)
End If

[f Text8.Text <=0 Then

Text7.Text = Val(Text2.Text)
Text3.Text = Val(Text2.Text) - Text7.Text
Shapel FillStyle = 1
Shape2.FillStyle=0

End If

If Text7.Text < 0 Then

Text7.Text=0

End If

Text3.Text = Format(Text3.Text, "#0")
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Text7.Text = Format(Text7.Text, "#0")
End If
End Sub
Private Sub Timer2_Timer()
MD =MD + 1
If MD < Text3.Text Then
mag = &H20
Shapel.FillStyle =0
Shape2.FillStyle = 1
End If
If MD > Text3.Text And MD < Text2.Text Then
mag = &HO
Shapel .FillStyle =1
Shape2.FillStyle =0
End If

If MD >= Text2.Text Then MD =0

Private Sub txttemp_Click()
txttemp.Text = Format(txttemp, "#0.##")

End Sub
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ITS-90 Table for Type K Thermocouple {Ref Junction 0°C) http:/liseinc.com

T S

270 5458
260 6441 6444 6446 6448 6450 6452 65453 6455 6456 -6457 6458
250 6404 5408 6413 6417 6421 6425 6429 6432 6435 -6438 -6441

240 6344 6351 6358 65364 6370 6377 6332 6388 6393 -6399 -5404
-230 6262 6271 6280 6289 6297 6306 -6314 632 6329 6337 6344
220 6158 6170 6181 6.192 6202 6213 6223 6233 £243 6252 6262
2210 6035 6048 6061 6074 6087 6099 6111 6123 6135 6147 6158
-200 5891 5907 5922 583 5951 5965 5930 -5994 6007 6021 6035

190 5730 5747 5763 5780 5797 5813 5820  -5845 5861 -5876 -5.801
180 5550 -5569 -5588 -5606 5624 5642 5660 -5678 5695 5713 5730
70 5354 5374 5395 5415 5435 5454 5474 5493 5512 5531 5550
-160 5141 -5163 5185 -5207 5228 5250 5271 -5292 5313 5333 5354
150 4913 4936 4960 4983 5006 5029 5052 -5074 5097 5119 5141

140 4669 4694 4719 4744 4768 4793 4817 4841 4865 4889 4913
130 4411 4437 4463 4490 4516 4542 4567 4503 4618  -4844 4660
120 4138 4166 4194 4221 4249 4276 4303 4330 4357 4384 4411
110 -3852 3882 -3.911 3839 3968 3997 4025 4054 4082 4110 -4.138
100 -3554 -3584 3614 3645 3675 3705 3734 3764 3794 -3823 3852

90 -3243 3274 3306 -3337 3368 -3400 -3431 3462 3492 -3523 -3554
80 -2920 2953 2986  -3.018 3050 3083 3115 -3147 3179 3211  -3243
-0 -2587 2620 2654 2888 2721 2755 2788  -2821 2854 -2387 -2.920
60 2243 2278 2312 2347 -2382 2416 -2450 2485 2519 -2553 2587
50 1889 1825 1961 199 2032 2067 -2103 -2.138 2173 -2208 -2243

40 -1527 1564 1600 -1.637 1673 1709 1745 1782 1818 -1854  -1.889
30 -115%6 1194 1231 1268 41305 -1.343 1380 1417 1453 1490 1527
20 0778 D816 0854 0892 0930 0968 1006 -1.043  -1081  -1.419 -1.156
<10 0392 0431 0470 0508 0547 D586 0624 0663 0701 -0739 -0.778

0 0000 0033 0079 0118 0457 0197 0236 0275 0314 0353 -0392
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ITS-90 Table for Type K Thermocouple {Ref Junction 0°C) http:/fiseinc.com

i

Thermoelectric Voltage in mV

0 0000 0039 0079 0119 0158 0198 0238 0277 0317 0357 0397 K
10 0397 0437 0477 0517 0557 0597 0637 0677 0718 0758 0798
20 0798 0838 0879 0919 0960 1000 1041 1.081 1122 1163 1203
30 1203 1244 1285 1326 1366 1407 1448 1489 1530 1571 1612
40 1612 1653 1604 1735 1776 1817 1858 18890 1941 1982 2023

50 2023 2084 2106 2147 2188 2230 2271 2312 2354 2395 2436
60 2436 2478 2519 2561 2602 2644 2685 2727 2768 2810 2851
70 2851 2893 2934 2976 3017 3058 3100 3142 3184 3225 3267
80 3267 3308 3350 339 3433 3474 3516 3557 3599 3840 3682
90 3682 3723 3765 3806 3848 3889 3931 3972 4013 4055 409

100 4096 4138 4479 4220 4262 4303 4344 4385 4427 4468 4509
110 4509 4550 4591 4633 4674 4715 4756 4797 4838 4879 4920
120 4920 491 5002 5043 5084 5124 5165 5206 5247 5288 5328
130 5328 5369 5410 5450 5491 5532 5572 5613 5653 5804 5735
140 5735 5775 5815 58% 5836 5937 5077 6017 6058 6003 6138

150 6438 6479 6219 6259 6299 6330 6380 6420 6460 6500 6540
160 6540 6580 6620 6660 6701 6741 6781 6821 6861 6901 6941
170 6941 6981  7.021 7060 7400 7140 7480 7220 7260 7300 7.340
180 7340 7380 7420 7460 7500 7540 7579 7613 7650 7699 7739
19 7739 7779 7819 7859 7899 7939 7979 8019 8059 8099 8138

200 8138 8178 8218 8258 8298 8338 8378 8418 8458 8499 8539
210 8539 8579 8619 8659 86599 8739 8779 8819 8860 8500 8.0
220 8940 8980 9.020 9.08 9101 9141 9181 9222 9262 9302 9343
230 9343 9383 9423 9484 9504 9545 9585 9626 9666 9707 9747
240 9747 9788 9828 9869 9909 9950 9991 10031 10072 10113 10153

250 10453 10194 10235 10276 10316 10357 10398 10439 10480 10520 10561
260 10561 10602 10643 10.684 10725 10766 10807 10848 10889 10930 10971
270 10971 11012 11053 11094 11435 41476 11217 11259 11300 11341 11382
280 11382 11423 11485 11506 11547 11588 11630 11671 11712 11753 11795
290 11795 118358 11.877 11919 11960 12001 12043 12084 12126 12167 12200

300 12209 12250 12291 12333 12374 12416 12457 12499 12540 12582 12624
310 12624 12685 12707 12748 12790 12831 12873 12915 12956 12998 13040
320 13040 13.081 13123 13465 13206 13248 13290 13331 13373 13415 13457
330 13457 13498 13540 13582 13624 13665 13707 13749 13791 13833 13874
340 13874 13916 13958 14.000 14.042 14084 14126 14167 14209 14251 14293

350 14293 14335 14377 14419 14461 14503 14545 14587 14629 14671 14713
360 14713 14755 14797 14839 14881 14923 14965 15007 15049 15091 15133
370 15433 - 15475 15217 15259 15301 15343 15385 15427 15469 15511 15554
380 15554 15596 15638 15680 15722 15764 15806 15849 15891 15933 15975
390 15975 16017 16.059 16102 16144 16.186 16228 16270 16313 16355 16397

400 16397 16439 16482 16524 16566 16608 16651 16603 16735 16778 16.820
410 16820 16862 16904 16947 16983 17031 17074 17416 17158 17201 17243
420 17243 17285 17.328 17.370 17413 17455 17497 17540 17582 17624 17667
430 17667 17.700 17.752 17.794  17.837 17879 17921 17964 18006 18049 18.091
440 18091 18134 18176 18218 18261 18303 18346 18388 18431 18473 18516
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450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
120
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

Ine,

ITS-90 Table for Type K Thermocouple (Ref Junction 0°C)

18.516
18.941
19.366
19.792
20.218

20.644
21071
21.497
21.24
22.350

2716
23.203
23.629
24,055
24,480

24.905
25.330
25.755
26.179
26.602

21.025
27.447
27.869
28.289
28.710

2129
20.548
29.965
30.382
30.798

31.213
31.628
32.041
32453
32.865

33215
33.685
34.093
34.501
34.908

35.313
35.718
36.121
36.524
36.925

18.558
18.983
19.409
19.835
20.261

20.687
21113
21.540
21.966
2393

2819
23.245
23.671
24.097
24523

24.948
25373
25791
26.21
26.644

21.067
27.489
27911
28.332
28.752

217
29.589
30.007
30424
30.840

31.255
31.669
32.082
32.495
32.906

33.316
33.726
HAU
.54
34.048

3534
35.758
36.162
36.564
36.965

18.601
19.026
19.451
19.877
20.303

20.730
21.156
21.582
22.009
22435

22.862
23.288
23714
24.140
24.565

24,930
25415
25.840
26.263
26.687

271.109
21.531
27.953
28374
28.794

29213
29.631
30.049
30.466
30.881

31.296
31.710
32.124
32,526
32.947

33.357
33.767
TS
34.582
34.989

35.394
35798
36.202
36.604
37.006

Thermoelectric Voltage in mV

18.643
19.068
19.494
19.920
20.346

20772
21199
21.625
22.052
22478

22.504
2333
23.751
24.182
24.608

25.033
25.458
25.882
26.306
26.729

27152
21.574
27.995
28416
28.835

29.255
29.673
30.090
30.507
30.923

31.338
31.782
32.165
32571
32.988

33.398
33.808
34.216
34623
35.029

35435
35839
36.242
36.644
37.046

18.685
19111
19.537
19.962
20.389

20.815
21.241
21668
22.094
2251

22947
2373
23.799
24225
24650

25075
26,500
25924
26.348
6.7

27.194
21616
28.037
28.458
28877

2297
2715
30132
30.549
30.964

31.379
31.793
32.206
32618
33029

33439
33.848
34.257
34.664
35.070

35475
35879
36.282
36.685
37.086

18.728
19.154
19.579
20.005
20431

20.857
21284
21.710
2137
22563

22.990
23416
23.842
24261
24693

25.118
25543
25.967
26390
26814

21.236
27.658
28.079
28.500
28.919

29.338
29.757
30.174
30.580
31.006

31421
31.834
32247
32.659
33.070

33.480
33.889
34.297
34.704
35.110

35516
35920
36.323
36.725
37.126

WA 4

18.771
19.196
19.622
20.048
20474

20.900
21.326
21.753
2479
22.606

23032
23458
23834
24310
24.735

25.160
25.585
26.009
26433
26.856

21.278
21.700
28.121
28.542
28.961

29.380
29.798
30.216
30.632
31.047

31.462
31.876
32.289
32.700
KRAR

33.521
33.930
34.338
U745
35.151

35.556
35.960
36.363
36.765
37.166

18.813
19.239
19.664
20.090
20516

20943
21.389
21.7%6
222
22649

23.075
23.501
23927
24353
24778

25.203
25621
26.052
26475
26.898

-21.320

27742
28.163
28584
29.003

29422
29.840
30257
30.674
31.089

31.504
31917
32330
32,742
33.152

33.562
3971
34379
34.786
35.192

35.596
36.000
36.403
36.805
37.206

18.856
19.281
19.707
20.133
20.559

20.985
21412
21.838
22265
22691

23147
23.544
23.970
24395
24.820

25245
25670
26.094
26517
26.940

273683
27784
28205
28.626
29.045

29.464
29.882
30.299
30.715
31.130

31545
31.958
323N
32.783
33.193

33.603
34012
34.420
34.826
35232

35.637
36.041
36.443
36.845
37.246

http /fiseinc.com

18.898
19.324
19.750
20.175
20.602

21.028
21454
21.881
22.307
22734

23.160
23586
24012
24438
24,863

25288
25712
26136
26560
26.983

27405
27.826
28.247
28.668
29.087

29.506
29.924
30.341
30.757
31.172

31.566
32.000
32412
32824
33.234

33.644
34.053
34.460
34.867
35273

35.677
36.081
36.484
36.885
37.286

18.941
19.366
19.792
20218
20644

21.071
21.497
21.924
22.350
22776

23203
23628
24.055
24.480
24,905

25330
25755
26179
26.602
21025

27447
27.869
28.289
28710
2129

29548
29 965
30.382
30.798
31213

31.628
32.041
32453
32.869
33275

33.685
34.093
34,501
34.908
35313

35.718
36.121
36.524
36.925
37.326



ITS-BO‘Table for Type K Thermocouple (Ref Junction 0°C)

300
910
920
930
940

950
960
970
980
990

1000
1010
1020
1030
1040

1050
1060
1070
1080
1030

1100
110
1120
1130
1140

1150
1160
170
1180
1190

1200
1210
1220
1230
1240

1250
1260
1270
1280
1290

1300
1310
1320
1330
1340

1350
1360
1370

371326
31725
38.124
38.522
38918

39.314
39.708
40.101
40.494
40.885

41276
41.665
42053
42440
42.826

43211
43595
43.978
44,359
44740

45.118
45.497
45873
46.249
46.623

46.995
47.367
42737
48.105
48473

48.838
49.202
49.565
49.9256
50.286

50.644
51.000
51.355
51.708
52.060

52410
52.759
53.106
53451
53795

54.138
64.479

37.366
31.765
38.164
38561
38.958

39353
39.747
40.141
40.533
40924

41315
41.704
42092
42419
42.865

43250
43633
44016
44397
44778

45157
45534
45911
46.236
46.660

47.033
47404
47774
48.142
48508

48.875
49.239
49.601
49.962
50322

50.680
51.036
51.391
51.744
52.095

62445
52794
53.140
53486
53830

54.172
54513

37.406
37.805
38.204
38.601
38997

39.393
39.787
40.180
40.572
40.963

41.354
41.743
42131
42518
42503

43.288
43672
44.054
44435
44816

45.194
45572
45948
46.324
45.697

47.070
47.441
47.811
48179
48.546

48911
49275
49637
49.998
50.358

50.7115
51.071
51426
51.7719
52.130

52480
52.828
53.175
53520
53.864

54.206
54.547

Thermoelectric Voltage in mV

37446
37.845
38.243
38.641
39.037

39.432
39.826
40219
40611
41.002

41.393
41.781
42.169
42.556
42.542

43.321
43710
44.092
44473
44.853

45232
45610
45986
45.361
46.735

47.107
47478
47.848
48216
48.582

43.948
49.311
49.674
50.034
50.393

50.751
51.107
51.461
51.814
52.165

52515
52.863
53.210
§3.555
53.898

54.240
£4.581

37.485
37.885
38.283
38.680
39.076

39471
39.866
40.259
40.651
41.042

41.431
41.820
42208
42595
42.980

43365
43.748
44130
44512
44.891

45270
45.647
46.024
46.398
48.772

47144
47515
47.884
48.252
48619

48.984
49.348
49.710
50.070
50429

50.787
51.142
51497
51.849
52.200

52.550
52.898
53.244
53.589
53932

54.274
54615

WA 5

37.526
37.925
38323
38720
39.116

39511
39.905
40298
40.6%0
41.081

41.470
41.859
42247
42,633
43.019

43.403
43.787
44.169
44550
44.929

45.308
45.685
46.061
46.436
46.809

47.181
47552
47.921
48.289
48.656

49.021
49.384
49.746
50.106
50.465

50.822
51.178
51.532
51.885
52.235

52.585
52.932
53.219
53.623
53.967

54.308
54.649

37.566
37.965
38.363
38.760
39.155

39.550
39.944
40.337
40.729
41.120

41509
41.898
42286
42,672
43.057

43.442
43825
44.207
44.588
44.967

45.346
45723
46.098
46473
46.847

47.218
47.539
47958
48.326
48.692

49.057
49.420
49.782
50.142
50.501

50.858
51213
51.567
51.920
52270

52.620
52.967
83313
53.658
54.001

54.343
54.683

37.606
38.005
38.402
38.799
39.195

39.590
39.984
40.376
40.768
41.159

41.548
41.937
42.324
42711
43.056

43480
43.863
44.245
44.626
45.005

45.333
45.760
46.136
46.511
46.884

47.256
47.626
47.995
48.363
48.729

49.093
49.456
49.818
50.178
§0.537

50.894
51249
51.603
51.955
52.305

52.654
53.002
5§3.348
53.692
54.035

54.317
54.117

37.646
38.044
38.442
38.839
39.235

39.629
40.023
40415
40.807
41198

41.587
41976
42363
42749
43134

43518
43901
44.283
44 664
45043

45421
45798
46.174
46.548
46.921

47.293
47.663
48032
48.399
48.765

49130
49493
49.854
50214
50.572

50929
51.284
51638
51.990
52340

52689
53037
53.382
537271
54.069

54411
54.751

http:/iseinc.com

37.686
38.084
38.482
38878
39.274

39.669
40.062
40.455
40.846
41237

41.626
42014
42.402
42783
43173

43557
43.940
44.321
44.702
45.081

45459
45836
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53.761
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