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ABSTRACT

This special project proposes development of a computer-based system for
determination’ of  semiconductor properties” by Hall . effect._measurement. Four
electrodes with ohmic contacts are prepared on asurface of a tested sample by Van
der Pauw method. Current is applied and potential difference id: measured by a
Keithley 220 programmable Current Source and an Agilent 34401A Digital Multimeter,
respectively. The Hall effect is'measured under a magnetic field of 5000-6000 G. The
current and' voltage electrodes are connected via sixteen i1-contact relays. The
alternation of a pair of current and voltage electrodes-are controlled by ET-EASY
MEGA1280 microcontroller.-The measurement system is-controlled by computer PC.
A controlled programmed 1s._developed. by Visual Basic programming. A control
command to alter the pair.of electrodes-is transferred to the controller via an USB
port. A current control. command .and voltage-measuring” control command are
transferred to the current source and. multimeter via“IEEE 488 port, respectively, The
measurement  results are processed and displayed by PC. The developed system
was tested by measuring the properties of silicon wafers. The measurement results
of sheet resistance, resistivity, conductivity, carrier concentration, majority mobility
and doping type are in agree with those of another

Keywords : Hall effect, Semiconductor, Van der Pauw Method
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¥indl 1

Current (mA) Vasz/112 V14/123 V21/134 V32/141
1 0.10509 0.01318 0.12762 0.19027
2 0.22956 0.16653 0.26169 0.39313
3 0.35709 0.32867 0.39896 0.58089
4 0.48451 0.49334 0.5395 0.77142
g 0.61831 0.66907 0.68305 0.94873

P Y s 1 3 5
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Current (mA)

Current (mA) \V23/114 V12/143 V417132 V34/121
1 031155 0.07667 o] A% 0.02511
4 0.46627 0.23419 0.29499 0.18641
3 0.57099 0.37779 0.45331 0.31728
4 0.68494 0.52549 0.6067 0.44675
5 0.82143 0.67884 0.75314 0.57776
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wafer #iin 1 ludhwaszaumuhnandifienady

Current (mA). |, VHI(131/v24) | VH2(113/Vv24) | VH3(124/V13)-| VHA(142/V13)
1 -0.18571 0.18623 20.12615 0.07668
2 -0.20344 0.23682 -0.12878 0.17888
3 -0.22568 0.27645 -0.13119 0.26281
a4 -0.24678 0.32547 -0.13472 0.32612
5 -0.26873 0.38135 -0.13876 0.38154
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Current (mA) | VH5(131/V24) | VH6(113/V24) | VHT(124/V13) | VH8(142/V13)
1 -0.20578 -0.00183 -0.15853 0.04368
2 -0.22631 0.00753 -0.18922 0.11228
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Sheet resistance 618.489 Q
Resistivity 43.294 Q.cm
Sheet carrier concentration 1.099%10" " cm?
Majority. molbility 426.005 cn® [V - s
Bulk carrier concentration 4.428%10" cm™
Conductivity 0.023 1/Qecm
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= YN @ | .
A5 N7 4.6 wanNTInAwsIU A lnensInenszsal Wi LUULIUAESNNIYBY Si wafer

Yiim 2

Current (pA) | V43/112 V14/123 V21/134 V32/141
100 0.21653 0.11980 0.25588 0.31229
150 0.28716 0.20106 0.29855 0.40688
200 0.35836 0.28336 0.33388 0.51700
250 0.42444 0.35791 0.36809 0.61566
300 0.48187 0.43510 0.39796 0.69043
350 0.55517 0.50581 0.43061 0.77232
400 0.58740 0.57570 0.45691 0.86870

AN 4.6 wanFinawsasuli g sRensE LWL UL AR I N84 Si

wafertiiin 2 (@)

Current '(uA) | V23/114 V12/143 V41/132 V34/121
100 034511 0.01435 0.55146 0.01994
150 0.43384 0.12890 0.66049 0.06617
200 0.52072 0.18039 0.71759 0.11041
250 0.60989 0.22999 0.71667 0.15301
300 0.68863 0.27874 0.75371 0.18903
350 0.76876 0.32881 0.78541 0.22565
400 0.83035 0.37544 0.83280 0.26188
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wafer viln 2 ludnwazauuudmanifemsiiu

a [V [v) ] ,
M15199 4.7 waanmsiarussiulnileensienssualwiuuudsingnisalseadves Si

Current pA | VH1(31/v24) | VH2(113/V24) | VH3(124/V13) | VHA(142/V13)
100 -0.02202 0.11316 -0.76875 0.27921
150 -0.06137 0.13272 -0.93800 0.32193
200 -0.16487 0.15994 -1.08094 0.35779
250 -0.22172 0.17383 ~1.17791 0.39091
300 -0.28618 0.18247 =1.29512 0.41708
350 -0.34356 0.21711 -1.40258 0.44065
400 -0.39025 0.22836 -1.48414 0.46132

wafer lin 2 ludinuzauisuivdniinensas

d o I L7 1 .
A3 4.8 waanmTInAusuli lngn stenssualiauus g N alseadves Si

Current pA" [ \VH5(131/V24) | VHE(I13/V24). | VHT7(124/V13) | VH8(142/V/13)

100 -0.02202 0.2609 -0.05202 0.37042
150 -0.09137 0.30558 -0 3236 0.45928
200 -0.16557 037966 -0.18557 0.54125
250 Q2372 0.44588 BBT72, 0.62604
300 -0:29618 051678 -0.32618 0.70696
350 -0.35356 0.58882 -0.36356 0.7749

400 -0.39077 0.66688 -0.41077 0.84565
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d o 1 ¢ L7 o - = d
AT NN 4.9 waannsAIaIAaENTRnslni1vesasissiives Si wafer ¥t 2

Sheet resistance 7855.998 Q
Resistivity 392.799 Q.cm
Sheet carrier concentration 5.9682x10" em™
Majority mobility 1333.014 cm’® [V -5
Bulk carrier concentration 1.194x10% cm™
Conductivity 0.003 1/ Qecm
Type N

4.3 gauiBuLAIaila

1uﬂﬁaa‘uLﬁsuLﬂ?mﬁa’a’s&qﬂszaaétﬁ'aﬁaamimmmjuﬁw mRaInndaulung
T Teeazvinsaeuiiisuiiu Silicon wafer %ﬂﬁhg}ﬂ’i’ﬂmLLﬁ'amﬂiswﬁﬁw‘fmﬁaﬁ American
Society for Testing-and Materials Licensed by information Handling Services 11ilAn
Inﬁtﬁmﬁ’uﬁ’uri'}ﬁi’ﬂmﬂiwuﬁLi'}ﬂ%ﬁqﬁuLtasﬁmmﬁmwmmaq'tummﬁﬁaau%’ulﬁ'ﬁah.i
reududewi Silicon wafer IMIULLELI7S sample tagmadudeytalwilaeldncy
el 24 i Wniifuwidtn sntusesiiluss F9RWIMIIUDIN Arnerican Society
for Testing and Materials Licensed by Information Handling Service fleguansad 8
Faueilinsuiiawisastdinnaansulsay dlesanenitlimsruduldnanms

o 1 EJ Il d d 2 5 ﬂ’j
AwunAlsT I ulaglidrdunie e ey

P i wa 4 o o g . 3
M1319N 4.10 AmauUiniiniivesensieitiieIn-American Society for Testing

and Materials Licensed by Information Handling Service

) ) Resistivity | A37u%U7 Bulk carrier
Si wafer Doping Type _ 3
(Q.cm) (um) | concentration (em™)
Fuil 1 Boron(B) P | 3050 700 | 1.33x10"-1.35x10"
juﬁ 2 | Antimony(Sb) | N 300-700 500 4.20x10"-4.27x10"
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A o ! e :I! o o v Qy d
AN 4.11 wa%’mmimmmmmauummdwﬁwaamammumq Si wafer 9un 1

AN American Society for

audinialnives Aaniedesdlod Testing and Materials
asiedin L918519%U Licensed by Information
Handling Service
Sheet resistance ( Q) 61848784 -
Resistivity (Q.cm) 43.29415 30-50
Sheet carrier 2
4 <3 1.099x10 3
concentration em
Majority mobili
o 'L 426.00454 -
cm’ [ Vs
Bulk carrier concentration i
3 4.428x10 1.33%10"=1.35x10"
cm
Conductivity (1 7.Q.cm’) 0.0231 -
Type P P

64



< c ' s ¢ o o . & &
M1 4.12 wamnmsmmmmmauumm&lﬂﬁwmmsﬁamuwae Si wafer 4uv 2

auvanialnivesasna

| | o
ATANLAIDINBNLITETN

A9 American Society for
Testing and Materials

eing off Licensed by Information
Handling Service
Sheet resistance (Q ) 7855.998 -
Resistivity (Q.cm) 392.799 300-700
Sheet carrier ¥
. -2 5.968 x10 N
concentration{em™)
Majority: mobility
1333014 -
(em? [V.s)
Bulk carrier concentration A u -
. 1.194 %10 4.20x10°" -4.27x10"
(em™)
Conductivity (¥'/ Q.c.) 0.003 -
Type N N
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uni 5

GRIEIER RIGILIE

5.1 dsumnaass

a o @ & EY
irmmwmaaniaamiwwmssummmuma‘i‘maLLain’lﬂgminiﬁaaamuauma
a o 2 < & - o W MY a oo
Aoufumes WunisveasuiieairanTesleduniiiearunsaldnuinléase Sduneuns
o & o v £ o s [y = o w a1 oA oA N
NAFBUTEUUATOINENAT 197U TnevinisiauaidSeufisuiua1fundeiioann American
Society for Testing and Materials Licensed by Information Handling Services fafusu
" & da e s v o o ' s v -1
Si wafer gasfunienanianslwiivesgisneeiafinansaaiy lenansmaasenail
) 2 2 . a o < T - i el
A Sheet resistance IYUIIU.Si wafer YUNKRUINIATDINDNAT1IVURAZINNAN
o i . \ . . .
UNYNIN AmericanSociety for Testing ‘and” Materials Licensed by Information
. . v o ar o 5 1 A ' d' < 2 a i
Handling Services lenanuanusistl 7855.998 leskyl uagaArmindeteaunsod edaainan
Resistivity
) . a g & d Wl 4 J B i =l
A1 Sheet resistance YBITUIY Si wafer AUNADIVNLASEILAVIATHUVURALIINAN
1 di . - . . . .
Uneiioan American Society for Testing and Materials Licensed by Information
. | o as é’ 's o o o 8 o [
Handling Services Lakanauandiugal 618,488 lanu wasaWiuntaiioanu1508198991nA7
Resistivity
' | T - g AL g o a2l Bl = |
A1 Resistivity Y99%u994  Sii - wafer GUNUUIINATDINLDNATIITURELIINAIN
oA . \ 4 : . -
UWYefioa1n American' Sodety for Testing and Materials Licensed by Information
Handling Services lanamuasiusiatl 392.799Taviu.aw, kag 300-700 Towsla.
| e 2 3 & o N I -1 o
A1 Resistivity: 3834934 Si™ wafer 1UN#2991NLAT 83U aNAT 19T ULALIINAN
oo 4 » i 5 i s
1L%eEi91n American Society for: Testing .and Materials-Licénsed by Information
Handling Services lananua1AUAL 43:294- Tovisss, Uag 30 - 50 Teviu. .
| . . - . & & < 4 o v X
A1 Sheet carrier concentration Y89¥UIU Si wafer YUNNUIIINLATDINDNAT VU
a1 e oA . . ] 2 .
LA AINAMUNYDNDIIN American Society for Testing and Materials Licensed by
¥ . 3 v o v ow & — o o
Information Handling Services lananiuainunsil 5.968 x 10" em™ wagAmmingeie
A11908798997nA" Bulk carrier concentration
' . . & . & o I -
A1 Sheet carrier concentration 9894914 Si wafer YUNADIINLATBINBNAT19TU
R " 4 i 3 5
LEEIMNANMUNIDNDIIN American Society for Testing and Materials Licensed by
. . . v o a 1 - N - |
Information Handling Services liwamuaiaunsil 1.099 x 10°  cm™ wazarfiundeie

@1415091989971nA" Bulk carrier concentration



A1 Majority mobility YUY Si wafer Fuiivilsnniedesiiefiadrsiunagainand
Undeiioan American Society for Testing and Materials Licensed by Information
Handling Services l¥anudduiall 1333.014 cm2/ Thad 3unit uarAiindefoanunsa
94849971 Sheet resistance wagA Sheet carrier concentration

#1 Majority mobility vesdunu Si wafer fuitaosnniedssiofiaidunagainand
1Ui@efiean American Society for Testing and Materials Licensed by Information
Handling Services @nanugsusail 426.00 cm™ / Taad 3unit uazeriindedeaunse
97983997NA1 Sheet resistance WagA Sheet carrier concentration

A1 Bulk carrier concentration 138U Si wafer duiinilanniedesiionadnaty
wazanAfundoiieain American Society for Testing and Materials Licensed by
Information Handling Services Tinanusisugail 1,193 %10 emway 4.20x10% -
4.27x10% cem™

/1 Bulk cafriér concentration @oeddu Si wafer Suitaesainindesilofiadredu
waganafiundetiesin Ametican Society - for . Testing and Materials ‘Licensed by
Information Handting . SerVices Idnaniudwused  2.428x 10" cm™uay 1.33x10%-
134x10" em™

Fin Conductivity 898Ul S wafer Juiinilsainiaa sloriassdu wazanand
Undetionin American Society for Testing and Materials Licensed by Information
Handling Services TéHamaudasiusieil 0.00255 1/ Tovisidn wagmitinidefeannsasnids
INA Resistivity

A1 Conductivity YtuTIN | Si- wafer Suflae 191nia3esleflaiatuLazannei
yndefienin American Society for-Testing and Materials Licensed by Information
Handling Services lénasmusagusai 00231 1/ Tosiuga. hagArmtundofeanansosnda
9INAT Resistivity

siinvesansisdnivastuau Si wafer Suiinilsnniadesiiofladredunazainenil
Undeiiosn American Society for Testing and Materials Licensed by Information
Handling Services dnamugsfusiedl sindu uavelingy

yilavesansiainiwesduiy i wafer Suflaesanadesiiefiaistuuazanenii
Undeiiearn American Society for Testing and Materials Licensed by Information
Handling Services #tamudsiusiedl adindl uaveilad

aiulddnnnisvaaesssuuiamaautintdlninesansidiifsaiedu

L7 I Qe ¢ s o 2 v .73 1 d 1 A "
gansainmaraudinialnwivesasfeditlaalndidssduaiundedeann American

67



Society for Testing and Materials Licensed by Information Handling Services Feagulél

' o) & v a al a1 oA I
asasllsvensannsaltlunimeasdddasy waziinanisvaassiundetele

5.2 YaLauDU
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wuneinateeglaaudug asidonldunuing Sample  Afiududaty
Sample lelnenss
s _» 0 A s 1 s 4 = 1 ﬂ;’
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NMARNUIN N

TUsunsu Visual studio 2010 dwsusenuwuu windows application fldAIuAu
MSUTBssEUUaLIMLIVEnLas TaneautRntalwiwesensieit

Imports System.Windows.Forms.TabPage
Imports System.lO
Imports System.|O.Ports
Imports System.Threading
Imports System.Math
Imports System.Windows.Forms.DataVisualization.Charting
Imports Microsoft.Office.Core
Imports Microsoft.Office.Interop
Public Class Form1
Private dmm As Ivi.Visa.nterop.lFormattediQ488
Private cur As Ivi.VisaInterop.IFormattediO488
Dim Rsheet As Double
Dim Unit As String
Dim R1, R2, R3, R4, R5, R6, R7, R8, Ra, Rb; f As Double
Dim VH1(), VH2(), VH3(); VHA(), VH5(), VH60), VHT(), VHB(), VHa, VHB, VHE As Double
Dim Rave As Double
Dim Resistivity As Double
Dim mobility As Double
Dim n As Double
Dim g As Double = 1.6 * 10 A (=19)
Dim (n2 As Double = 0.6931471806
Dim Vhall() As Double
Dim Nave, NB As Double
Dim d As Double
Dim conductivity As Double
Dim B As Double
Dim min, max As Double
Dim i, j As Integer
Dim z As Double
Dim a As Double



Dim current() As Double

Dim unit2 As Double

Dim U As String

Dim Va, Vb, Vc, V1(), V2(), v3(), Va(), V5(), V6(), V70, V&() As Double
Dim N1() As Double

Dim | As Double

Dim currenth() As Integer

Dim t As Integer = 0

Dim oXL As Excel.Application

Dim oWB As Excel.Workbook

Dim oSheet As Excel.Warksheet

Dim oRng As Excel.Range

Dim Vxcl(,), VHxcl(), VHallxel(,), nxct(); txcl(), 1Hxel(), Rxcl(,) As String
Dim Vhall2() As Double

Private Sub Button2, Click(ByVal sender As System.Object, ByVal & As
System.EventArgs) Handles Button2 Click

Dim IODMM-As String

Dim mgr As IVi.Visadnterop.RescurceManager

Try
IODMM = "GPIB::"-& NumericUpDown1.Value. ToString()
mgr = New Ivi.Visa.Interop.ResourceManager
dmm = New IviVisa.Interop.FormattediO488
dmm.IO() = mer.Open(ODMM)
dmm.IO.Timeout.=-7000
Button2.Enabled = False
Delay(1)
NumericUpDown1.Enabled = False
Button2.BackColor = Color.PaleGreen

Delay(0.5)
Button2.Enabled = True

Catch ex As Exception



MessageBox.Show("Unable to connect ", "DMM", MessageBoxButtons.OK,
MessageBoxlcon.Error)
End Try
End Sub

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click

Dim 10CS As String

Dim mgr As Ivi.Visa.Interop.ResourceManager

Try
IOCS = "GPIB::" & NumericUpDown2.Value. ToString()
mgr = New Ivi.Visa.Interop.ResourceManager
cur = New IviVisa.Interop.FermattediO488
cur.lO() = mer.Open(IOCS)
cur.l0. Timeout.= 7000
cur.WriteString(*REN X*)
Delay(0.05)
cur.WriteString(‘D1 X")
Delay(0.05)
cur.WriteString("V* + NumericpDown3.Value. ToString() + “.00E+00 X
Delay(1)
cur.WriteString("D0 X*)
Delay(0.05)
Button3.BackColor='Color.PaleGreen

NumericUpDown2.Enabled-= False
NumericUpDown3.Enabled = False
Catch ex As Exception
MessageBox.Show("Unable to connect ", "Current source”,
MessageBoxButtons.OK, MessageBoxIcon.Error)
End Try
End Sub

Private Sub Buttond_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button4.Click



Try
SerialPort1.PortName = "COM" & NumericUpDown4.Value.ToString
Delay(0.5)
Buttond.Enabled = True
SerialPort1.0Open()
SerialPort1.Write(0)
SerialPort1.Close()

Buttond.BackColor = Color.PaleGreen
NumericUpDowné Enabled= False
Catch ex As Exception
MessageBox.Show("Unable te connect ”,/Seriat Port", MessageBoxButtons.OK,
MessageBoxlcon.Error)
End Try
End Sub

Private Sub Button1-Click(ByVal sender As System.Object, ByValie As

System.EventArgs) Handles Button 1.Click
Button1.BackColor = Color.PaleGreen
RadioButtonl.Emabled = False
RadioButton2.Enabled =False
Dim s As Double
Double.TryParse(txtCrin. Text, min)
Double.TryParse(txtcMax:Text,.max)
Double.TryParse(resolution.Text, a)
Dim k As Integer
Double.TryParse(txtCmin.Text, min)
Double.TryParse(txtcMax.Text, max)
Double.TryParse(resolution.Text, a)
Double.TryParse(TextBox3.Text, B)
Double.TryParse(TextBox4.Text, d)
z = ((max - min) / a)



Dim R() As Double

ReDim Ixcl(z + 1, 1)

ReDim Vxcliz + 1, 1)

ReDim Rxcl(z + 1, 1)

VI8 AU

If RadioButton7.Checked Then

Elself RadioButton8.Checked Then
d=d*10A 4

Elself RadioButton9.Checked Then
d=d*10A -7

End if

I W HHRRH X - R
K I HIEEHE HHE NI NN e H NN M I I H IO X Van dar anW

FeHH I H NI NN H M NN IR NI NI IO H N RN HN N K

If RadioButton1.Checked = True Then
oSheet = oWB.ActiveSheet
oSheetiName = {"Van Der Pauw")
oSheet.Cells(1, 1)Value = "Camrent" & U
oSheet.Cells(1, 2):Value = "V1"
oSheet.Cells(1; 3).Value ="R1"
oSheet.Cells(1, 4)Value = V2"
oSheet.Cells(1, 5):Value = "R2"
oSheet Cells(1, 6).Value = "V3"
oSheet.Cells(1,7).Value ="R3"
oSheet.Cells(1,8).Value = "V4"
oSheet.Cells(1, 9).Value ="R4"
oSheet.Cells(1, 10).Vatue =-"V5"
oSheet.Cells(1, 11).Value = "R5"
oSheet.Cells(1, 12).Value = "V6"
oSheet.Cells(1, 13).Value = "R6"
oSheet.Cells(1, 14).Value = "V7"
oSheet.Cells(1, 15).Value = "R7"
oSheet.Cells(1, 16).Value = "v8"
oSheet.Cells(1, 17).Value = "R8"
With oSheet.Range('A1", "Q1")

Font.Bold = True



LColumnWidth = "13"
VerticalAlignment = Excel. XIVAlign.x{VAlignCenter
End With

TabControll.SelectTab(1)
TabControl2.SelectTab(0)

1 FEN NI H N NN FHE NI HIIE I M N NI M MMM MR HHNNH 1
i g e R T R R L X TRV EVEVE VTR EvE |

i=1

j=0

Ri=0

SerialPort1.0pen()

SerialPort 1.Write(i)

SerialPort1.Close()

If max = min >=max Then

ReDim-V1(z - 1)

ReDim-R(z --1)

ReDim current(z - 1)

For's =min Tomax Step.a s flansznaiitou

If's =0 Then
Else

s.TeString()
curWriteString("l" & s& "E" & Unit & “X")
Delay(1)
dmm.WriteString(“Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Ve = dmm.ReadNumber
V1(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(V1(j) / (s * unit2), "#0.00000")



current()) = s
ListBox2.ltems. Add(V1(j) & " V")
ListBox1.ltems.Add(current(j) & U)

Ixcl(j, t) = current())

oRng = oSheet.Range('A2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Ixcl

Vxcl(j, t) = Format(V1(),-'#0:00000")

ORng = oSheet.Range('B2", Reflection.Missing.Value)
oRng=.0Rng.Resizefz + 1; 1)

oRng.Value =Vxcl

Rxcl(j,t)'= Format(R(j), "#0/00000")

oRng = oSheet.Range("C2", Reflection.Missing.Value)
oRng = oRneg.Resize(z + 1, 1)

oRng.Value = Rxcl.ToString

Chart3.5eries(0).Points.AddXY(s, V1(}))
Chart3.Series(0).ChartType = SeriesChartType. FastLine
Chart3.Series(0).lsVisibleinLegend = True
Chart1:Series(0).Points.AddXY(s, V1())
Chart.Series(0).ChartType = SeriesChart Type FastLine
Chart1.Series(0)IsVisiblelnLegend = True

R1 = R1 + R()

j=j+1

End If
Next
R1 = Format(R1 / (z), "#0.00000")
oSheet.Cells(z + 2, 3).value = "ave" & R1
TextBox21.Text = R1
TextBox5.Text = R1
Else



ReDim V1(z)

ReDim R(z)

ReDim current(z)

For s = min To max Step a
s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm . WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmmReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF.DER")
Vc'= dmm.ReadNumbet
VA(j). = Format{((Va + Vb +Vc) /3), "#0.00000)
R(j)-= Format(Va() / (s-* unit2), "#0.00006"
current(j)= s
ListBox2ftems.Add(V1(j) & /")
ListBox1.Items.Add(current(j) & U)

ixel(j, )= current(j)

oRng = oSheet.Range("A2"; Reflection.Missing.Value)
oRng =0oRng:Resize(z +1, 1)

oRng.Value ="ixcl

Vxcl(j, t) = Format(V1(j), "#0.00000"

oRng = oSheet.Range("B2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t) = Format(R()), "#0.00000")

oRng = oSheet.Range("C2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl



Chart3.Series(0).Points.AddXY(s, V1(j))
Chart3.Series(0).ChartType = SeriesChartType.FastLine
Chart3.Series(0).IsVisiblelnLegend = True
Chart1.Series(0).Points. AddXY(s, V1(}))

Chart1.Series(0
Chart1.Series(0

ChartType = SeriesChartType.FastLine

).
).IsVisiblelnLegend = True

R1 = R1 + R(j)
j=j+1
Next

R1 = Format(R17.4z + 1)), "#0:00000)
oSheet.Cells(z + 3, 3).value ="ava"! &R1
TextBox21.Text.=R1
TextBox5.Text=R1

End If

1IN R H AN IO IORINE0EEN RN RSO R R X6 RN AR 2
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=2

fall

R2=0
SerialPort1.Open()
SerialPort1, Write(i)
SerialPort1.Close()

If max - min >= max Then
ReDim V2(z - 1)
ReDim R(z - 1)
For s = min To max Step a
If s = 0 Then
Else
s.ToString()
cur.WriteString("" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")



Va = dmm.ReadNumber

Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber

Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Ve = dmm.ReadNumber

V2(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R(j) = Format(V2(j) / (s * unit2), "#0.00000")
ListBox3.ltems.Add(Va(j) & V")
ListBox4.ltems.Add(s & U)

Vxcl(j, t) =-Format(V2()), “#0.00000")

oRng =-oSheet.Range("D2", Reflection.Missine.Value)
oRng-="6Rng.Resize(z +'1,/1)

oRngValue = Vxcl

Rxcl(j,t) = Format(R(j), "#0.00000%)

oRng = oSheet.Range('E2", Reflection. Missing.Value)
oRng = 0Rng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chart4-.Series(0).Points. AddXY(s, V2(})
Chart&.Serles(0).ChartType = SeriesChart Type'FastlLine
Chart4.Series(0)IsVisibleInLegend = True
Chart1.Series(1).Points.AddXY(s, V2(j))
Chart1.Series(1).ChartType = SeriesChart Type FastLine
Chart1.Series(1).IsVisiblelnLegend = True
R2 = R2 + R()
j=j+1
End If

Next

R2 = Format(R2 / (z), "#0.00000")

oSheet.Cells(z + 2, 5).value = "ave" & R2

TextBox6.Text = R2



TextBox22.Text = R2
Else

ReDim V2(z)

ReDim R(z)

For s = min To max Step a
s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm. WriteString("Meas:Volt:0C? DEF,DEF")
Vb ='dmm.ReadNumber
Delay(0.5)
dmm. WriteString("Meas:Volt:DC? DEF,DEFY)
Vc = dmm.ReadNumber
V2(j) = FormattVa + Vb + Vc)/ 3), "#0.00000"
R()= Format(V2() / (s* unit2); “#0.00000")
ListBox3.tems. Add(V2(j) & " ")
ListBoxd.ltems, Add(s & U)

Vxcl(j, t).= Format(V2();, "#0.00000")

oRng = oSheet.Range("02", Reflection:Missing.Value)
oRng =.0Rng.Resize(z +1, 1)

oRng.Value.="\xcl

Rxcl(j, t) = Format(R(j), "#0.00000")

oRng = oSheet.Range("E2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chartd.Series(0).Points.AddXY(s, V2()))
Chartd.Series(0).ChartType = SeriesChartType.FastLine
Chartd.Series(0).IsVisibleInLegend = True
Chart1.Series(1).Points. AddXY(s, V2(j))



Chart1.Series(1).ChartType = SeriesChartType.FastLine
Chart1.Series(1).IsVisibleInLegend = True

R2 = R2 + R(j)
j=j+1
Next

R2 = Format(R2 / ((z + 1)), "#0.00000")
oSheet.Cells(z + 3, 5).value = "ave" & R2
TextBox22.Text = R2
TextBox6.Text = R2

End If

1IN R M I KNI AN NI NI RN A ORI e W 3

R NI NI IO HIH TN AN M HHIE I TR IR RN MR NI R R R 3

i=3

j=0

R3=p
SerialPort1.Open()
SerialPort1. Write(i)
SerialPort1.Close()

If max - min.>= max Then
ReDim V3(z.- 1)
ReDim'R(z - 1)
For s = min To max Step a
If s = 0 Then
Else
s.ToString()
cur WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber
Delay(0.5)



dmm.WriteString("Meas:Volt:DC? DEF,DEF")

Ve = dmm.ReadNumber

V3(j) = Format((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(V3(j) / (s * unit2), "#0.00000")
ListBox5.ltems. Add(V3(j) & " V")
ListBox6.ltems.Add(s & U)

Vixcl(j, t) = Format(V3(j), “#0.00000")

oRng = oSheet.Range("F2", Reflection.Missing.Value)
oRng = oRng.Resize(z +-1;1)

oRng.Value =Vxcl

Rxcl(j, t) =-Format(R(j), "#0.00000")

ORng =-oSheet.Range("G2", Reflection.Missine.Vatue)
oRng.=0oRng.Resize(z +1, 1)

oRng.Value = Rxcl

Chart5.Series(0).Points.AddXY(s, V3(j))
Chart5.Series(0).Chart Type = SeriesChart Type.FastLine
Chart5.Series(0)IsVisiblelnLegend = True
Chart1.Series(2).Points.AddXY(s, VA3(j))
Chart1.Series(2).ChartType = SeriesChartType.FastLine
Chart1:.Series(2).IsVisiblelnLegend = True
R3 =R3 +R()
j=j+1
End If

Next

R3 = Format(R3 / (2), "#0.00000")

oSheet.Cells(z + 2, 7).value = "ave" & R3

TextBox23.Text = R3

TextBox7.Text = R3

Else

ReDim V3(z)

ReDim R(z)

For s = min To max Step a



s.ToString()

curWriteString("l" & s & "E" & Unit & "X")
Delay(1)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber

Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber

Delay(0.5)

dmm WriteString("Meas:Voli:DE?-DEF, DEFY)
Vc = dmm.ReadNumber

V3(j) = Format((Va.+ Vo +Vc) / 3),/'#0.00000")
R(G) =Format(Va() / (s * unit2), "#0.60000")
ListBox5.Items Add(V3() & * V")
ListBox6.ltems.Add(s & U)

Vxcllj, t) = Format(V3()), "#0.00000")

ORng = oSheet Range('F2", Reflection Missing Value)
ORng = oRng.Resize(z + 1, 1)

oRng.Valug = Vixcl

Rxcl(j, t).= Format(R()), '#0.00000"

oRng = oSheet.Range('G2", Reflection:Missing.Value)
OoRng = oRng.Resize(z +-1, 1)

oRng.Value =Rxcl

Chart5.Series(0).Points. AddXY(s, V3(j))
Chart5.Series(0).ChartType = SeriesChartType.FastLine
Chart5.Series(0).IsVisiblelnLegend = True
Chart1.Series(2).Points. AddXY(s, V3(j))
Chart1.Series(2).ChartType = SeriesChartType.FastLine
Chart1.Series(2).IsVisibleInLegend = True
R3 = R3 + R(j)
j=j+1

Next



R3 = Format(R3 / ((z + 1)), "#0.00000")
oSheet.Cells(z + 3, 7).value = "ave" & R3
TextBox23.Text = R3
TextBox7.Text = R3

End If
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i=14

j=0

R4 =0
SerialPort1.0pen()
SerialPort L.Write(i)
SerialPort1.Close()

If max = min >= max Then

ReDim.Va(z - 1)

ReDim-R(z -.1)

For s = minTo max Step a

If s =0 Then
Else

s. TaString()
curWriteString("l & s &"E" & Unit & "X")
Delay(1)
dmm.WiiteString(*Meas:Volt:DC?.DEF, DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vc = dmm.ReadNumber
Va(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(Va()) / (s * unit2), "#0.00000")
ListBox7.Items. Add(Va() & " V")



ListBox8.Items.Add(s & U)

Vxel(j, t) = Format(va(j), "#0.00000")

oRng = oSheet.Range("H2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t) = Format(R(j), "#0.00000")

oRng = oSheet.Range("12", Reflection.Missing.Value)
oRng = oRng.Resize(z +.1,-1)

oRng.Value '=Rxcl

Chart6.Series(0).Points.AddXY(s, V()
Charté.Series(0).ChartType = SeriesChartType.FastLine
Charté.Series(0).sVisiblelnl.egend = True
Chart1.5eties(3).Points. AddXY(s, v4()
Chart1.Series(3).ChartType = SeriesChart Type.FastLine
Chartl.Series(3).IsVisiblelnL.egend = True
R4 = R4 + R()
@ik
End If
Next
R4 = Format(R4 / (z), "#0.00000")
oSheet.Cells(z + 2, 9).value="ave" & Rt
TextBox24.Text = R4
TextBox8.Text = R4
Else
ReDim V&(z)
ReDim R(z)
For s = min To max Step a
s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber



Delay(0.5)

dmm. WriteString("Meas:Volt:DC? DEF,DEF")

Vb = dmm.ReadNumber

Delay(0.5)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")

Ve = dmm.ReadNumber

VA(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(Va() / (s * unit2), "#0.00000")
ListBox7.ltems. Add(V4() & " V")
ListBox8.items.Add(s-& U)

Vxel(j, t).= Format(Va(), “#0.00000")

oRng =.0Sheet.Range("H2", Reflection.Missing.Value)
oRng = oRne.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(, t) = Format(R(}), ‘#0.00000")

ORng = oSheet Range("12", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1,1)

oRng.Value = Rxcl

Charté.Series(0).Points.AddXY(s, VA()
Chart6.Series(0).ChartType = SeriesChartType.FastLing
Chart6.Series(0).IsVisiblelnLagend = True
Chart1.Series(3).Paints. AddXY(s, V4(j)
Chart1.Series(3).ChartType = SeriesChart Typée FastLine
Chart1.Series(3).IsVisibleIntegend = True

R4 = R4 + R(j)
j=j+1
Next

R4 = Format(Ra / ((z + 1)), "#0.00000")
oSheet.Cells(z + 3, 9).value = "ave" & Rd
TextBox24.Text = R4
TextBox8.Text = R4

End If
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i =5

j=0

R5=0
SerialPort1.0pen()
SerialPort1.Write(i)
SerialPort1.Close()

If max - min >= max Then

ReDim V5(z~ 1)

ReDim R(z~ 1)

For s = min To-max Step a

If s'= 0 Then
Else

s.ToString()
cur.WriteString("" & s & "E" & Unit & "X")
Delay(1)
drmm. WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm . WriteString("Meas:Volt:DC? DEF,DEE")
Vb = dmnt.ReadNumber
Delay(0:5)
dmm.WriteString(*Meas:Volt:DC?> DEF,DEF")
Vc = dmm.ReadNumber
V5(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(V5(j) / (s * unit2), "#0.00000")
ListBox9.ltems.Add(V5(j) & * V")
ListBox10.ltems.Add(s & U)

Vxcl(j, 1) = Format(V5(j), "#0.00000")
oRng = oSheet.Range("J2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)



oRng.Value = Vxcl

Rxcl(j, t) = Format(R(j), "#0.00000")

oRng = oSheet.Range("K2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chart7.Series(0).Points. AddXY(s, V5()))
Chart7.Series(0).ChartType = SeriesChartType.FastLine
Chart7 Series(0).IsVisiblelnkeeend. = True
Chart1.Secries(d).Points. AddXY(s, V5(j))
Chart.Series(4).ChartType = SeriesChartType Fastline
Chart1.Series(4).IsVisibleinLegend = True
R5 = R5.+-R(j)
f=]21
End If
Next
RS = Format(R5 / (z), "#0.00000%)
oSheet.Cells(z +2, 11).value = "ave’ & R5
TextBox25.Text-= R5
TextBox9.Text-= R5
Else
ReDim \V5(z)
ReDim R(z)
For s = min To max Step-a
s.ToString()
cur.WriteString("l" & s & "F"“& Unit-&"X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")



Ve = dmm.ReadNumber

V5(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(V5(j) / (s * unit2), "#0.00000")
ListBox9.items. Add(V5(j) & " V")
ListBox10.ltems.Add(s & U)

Vxcl(j, t) = Format(V5(j), "#0.00000")

oRng = oSheet.Range("J2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t)= Format(R(j);-#0.:00000")
oRng/=/0Sheet.Range('K2"; Reflection.Missing.Value)
oRng = oRneResize(z + 1, 1)

oRng.Value = Rxcl

Chart7.Series(0).Points. AddXY(s, V5())
Chart7.Series(0).ChartType = SeriesChartType.FastLine
Chart7.Series(0).IsVisiblelnLegend = True
Chart1.Series(d).Pagints.AddXY(s, V5(})
Chartl.Series(4).ChartType = SeriesChartType.FastLine
Chart1:Series(4).IsVisiblelnLegend = True

R5 = R5"+R())
j=j+4
Next

R5 = Format(R5 /((z +-1)), "#0.00000")
oSheet.Cells(z + 3, 11).value ="ave" &R5
TextBox25.Text = R5
TextBox9.Text = R5

End If
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i=6
j=0



R6 =0

SerialPort1.0Open()
SerialPort1.Write(i)
SerialPort1.Close()

If max - min >= max Then

ReDim V6(z - 1)

ReDim R(z - 1)

For s = min To max Step a

If s =0 Then
Else

s.ToString()
cur.WriteString("" & s & "E" & Unit & “X%)
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumbeér
Delay(0.5)
dmm. WriteString("Meas:Volt:DC?, DEF,DEF")
Vb =dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Vole:DC? DEF,DEF)
Vc = dmm.ReadNumber
V6() =Format(((Va + Vb + Vc) / 3); ‘#0.00000")
R()'= Format(V6() /(s * unit2), "#0.00000")
ListBoxd1iitems:Add(V6()) & " V")
ListBox12.ltems:Add(s &U)

Vxcl(j, t) = Format(Vé(j), “#0.00000")

oRng = oSheet.Range("L2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t) = Format(R(j), "#0.00000")
oRng = oSheet.Range("M2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)



oRng.Value = Rxcl

Chart8.Series(0).Points. AddXY(s, V6()))
Chart8.Series(0).ChartType = SeriesChartType.FastLine
Chart8.Series(0).IsVisibleInLegend = True
Chart1.Series(5).Points.AddXY(s, V&(j))
Chart1.Series(5).ChartType = SeriesChartType.FastLine
Chart1.Series(5).IsVisiblelnLegend = True
R6 = R6 + R())
j=j+1
End If
Next
R6 = Format(R6 / (z), "#0.00000")
oSheet.Cells(z +2, 13).value = "ave" & R6
TextBox26.Text = R6
TextBox10.Text = R6
Else
ReDim V6(z)
ReDim R(z)
Faor's =.min To-max Step a
s.ToString()
curWriteString("l” & s & "E" & Unit & XY
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:BC2-DEF;DEF")
Vb = dmm.ReadNumber
Delay(0.5)
dmm . WriteString("Meas:Volt:DC? DEF,DEF")
Ve = dmm.ReadNumber
VE(j) = Format(((Va + Vb + Vc) / 3), "#0.00000")
R() = Format(Vé(j) / (s * unit2), "#0.00000")
ListBox11.items. Add(V6(j) & * V")
ListBox12.Items.Add(s & U)



Vixcl(), t) = Format(Vé()), "#0.00000")

oRng = oSheet.Range("L2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t) = Format(R(j), "#0.00000")

oRng = oSheet.Range("M2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chart8.Series(0).Points.AddXY(s, V()
Chart8.Series(0)

Chart8.Series(0).IsVisiblelnLegend = True
Chart1.Series(5).Points.AddXY(s, V6())
Chart1.Series(5).ChartType = SeriesChartType.Fast(ine
Chart1.Series(5).IsVisiblelnLegend = True

ChartType = SeriesChartType.FastLine

R6-= R6 + R(j)
1=+
Next

R6 = Format(R6./((z + 1)), "#0.00000")
oSheet.Cells(z +'3,.13).value =‘ave" & R6
TextBox26.Text = R6
TextBox10.Text'= R6

End If
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i=T7

j=0

RT =0
SerialPort1.0Open()
SerialPort1.Write(i)
SerialPort1.Close()



If max - min >= max Then

ReDim Vi(z - 1)

ReDim R(z - 1)

For s = min To max Step a

If s =0 Then
Else

s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString(*Meas:Volt:DC2.DEF,DEF")
Va = dmm:ReadNumber
Delay(0.5)
domo WriteString("Meas: Volt:DC*DEF,DEF")
Vb = dmm:ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:\Volt:DC? DEF,OEF")
Vc = dmm.ReadNumber
VT7(j) = Format({(Va + Vb + V) /£ 3), '#0.00000"
R() = Format®vz()/ (s * unit2), '#0.00060")
ListBox13:Items. Add(V7() & V)
ListBox 14.ltems.Add(s & U)

Vixel(j, 1) = Format(V(j), "#0.00000%)

oRng = oSheet.Range("N2", Reflection:MissingVatue)
oRng =oRng.Resize(z + 1, 1)

oRng.Value =\Vxel

Rxcl(j, t) = Format(R(j), "#0.00000")

oRng = oSheet.Range("02", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chart9.Series(0).Points. AddXY(s, V7(j))
Chart9.Series(0).ChartType = SeriesChartType.FastLine
Chart9.Series(0).IsVisiblelnLegend = True



Chart1.Series(6).Points.AddXY(s, V7(}))
Chart1.5eries(6).ChartType = SeriesChartType.FastLine
Chart1.Series(6).IsVisibleInLegend = True
R7 = R7 + R(j)
j=j+1
End If
Next
R7 = Format(R7 / (z), "#0.00000")
oSheet.Cells(z + 2, 15).value = "ave" & R7
TextBox27.Text = R7
TextBox11.Text= R7
Else
ReDim V7(z)
ReDim R(z)
For's = min. To'max.Step-a
siToString()
curWriteString("i" & s &"E" & Unit & "X")
Delay(1)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF)
Va =-dmm.ReadNumber
Delay(0.5)
dmm. WriteString("Meas:Volt:DC? DEF,DEF!)
Vb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Ve = dmm.ReadNumber
V7(j) = Format(((Va + Vb #Ve)/-3)#0.00000")
R(j) = Format(V7(j) / (s * unit2), "#0.00000")
ListBox13.ltems.Add(V7() & " V")
ListBox14.Items.Add(s & U)

Vxcl(j, 1) = Format(V7(j), "#0.00000")

oRng = oSheet.Range(‘N2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl



Rxcl(j, t) = Format(R()), "#0.00000")

oRng = oSheet.Range('02", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Rxcl

Chart9.Series(0).Points. AddXY(s, V7(}))
Chart9.Series(0).ChartType = SeriesChartType.FastLine
Chart9.Series(0).IsVisiblelnLegend = True
Chart1.Series(6).PointsAddX (s, V()
Chart1.Series(6).ChartType = SeriesChartTypé:rastline
Chart1.Series(6).IsVisiblenLegend = True

R7 =R7 + R(j)
I
Next

R7 = Format(R7./{(z + 1)), ##0.00000")
oSheet.Cells(z + 3, 15).value = “ave" & R7
TextBox27.Text = R7
TextBox11.Text = R7

End If

R e e e e T = 8 o 8

FEHHH NI MR I HIE R TR IR HO SO HE I NI HEI X S %

i=8

j=0

R8 =10
SerialPort1.0pen()
SerialPort1.Writeli)
SerialPort1.Close()

If max - min >= max Then
ReDim V8(z - 1)
ReDim R(z - 1)
For s = min To max Step a
If s =0 Then



Else
s.1oString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Va = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
Vb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Valt:DC? DEF,DEF")
Vc = dmm.ReadNumber
V8(j)’= Format((Va' + b+ Vc) /-3), "#0:00000")
R(j) = Format(Va(j) /(s * unit2), "#0.00000"
ListBox15.items-Add(Va() & * /")
ListBox16.Iltems.Add(s & V)

Vxcl(j, ) = Format(Va(j), "#0.00000")

oRng = oSheet.Range("P2", Reflection.Missing.Value)
oRng = oRng.Resizelz + 1, 1)

©Rng.Value = Vxcl

Rxcl(jt) ="Format(R(j); "#0.06000")

oRng ='oSheetRange("Q2", Reflection. Missing.Value)
oRng = oRneg:Resize(z + 1, 1)

oRng.Value = Rxcl

Chart10.Series(0).Points. AddXY(s, V8(j))
Chart10.Series(0).ChartType = SeriesChartType.FastLine
Chart10.Series(0).IsVisiblelnLegend = True
Chart1.Series(7).Points. AddXY(s, V8()))
Chart1.Series(7).ChartType = SeriesChartType.FastLine
Chart1.Series(7).IsVisiblelnLegend = True

RS = R8 + R()



J=j+1

End If

Next

R8 = Format(R8 / (z), "#0.00000")

oSheet.Cells(z + 2, 17).value = "ave" & R8

TextBox28.Text = R8

TextBox12.Text = R8

Else

ReDim V8(z)

ReDim R(z)

For s = min To_maxStep a
s.ToString()
cur.WriteString("l" & s &"E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:0C? DEF,DEE")
Va = dmm.ReadNumber
Delay(0.5)
drmm. WriteString("Meas:Volt:RDC? DEF, DEF"
Vb = dmm.ReadNumber
Delay(0.5)
dmm:WriteString("MeasVoltiDC? DEE,DEF")
Ve = dmm.ReadNumber
V8(j) = Format(((Va + Vig + Vc) / 3), "#0.00000")
R(j) = Format(V8()) / (s*unit2), "#0.00000")
ListBox15.ftems. Add(V8(j) & " V")
ListBox16.Items.Add(s & U)

Vxcl(j, t) = Format(Va(j), "#0.00000")

oRng = oSheet.Range("P2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = Vxcl

Rxcl(j, t) = Format(R(j), "#0.00000")
oRng = oSheet.Range("Q2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)



oRng.Value = Rxcl

Chart10.Series(0).Points. AddXY(s, V8(j))

Chart10.Series(0).ChartType = SeriesChartType.FastLine

Chart10.Series(0).IsVisibleInLegend = True
Chart1.Series(7).Points. AddXY(s, V8(}))

Chart1.Series(7).ChartType = SeriesChartType.FastLine

Chart1.Series(7).IsVisiblelnLegend = True
R8 = R8 + R()
j=j+1
Next
R8 = Format(R8 / ((z-+ 1)), "#0.00000")
oSheet.Cells(z + 3, 17).value ="ave" & R8
TextBox28.Text-=R8
TextBox12.Text = R8
End If
cur.WriteString("l+0.0000E-00-X")
SerialPort1.Open()
SerialPort1.Write(0)
SerialPort1.Closef)
Button1.BackColer = Color.LightCorat
RadioButton1.Enabled = True
RadioButton2:Enabled = True
"FTUIU vanderpau
Ra = (R1 + R8 +R3.+ R6) /&
Rb = (R2 + R7 + R4 #RB5)/ 4
Rave = (Ra + Rb)/ 2
f=(1-(n2/2)*((Ra-Rb)/(Ra+Rb))A2)
Rsheet = Format(((Math.Pl * Rave) / \n2) * f, "#0.00000")
Resistivity = Format(Rsheet * d, "#0.00000")
TextBox1.Text = Rsheet
TextBox2.Text = Resistivity
TextBox29.Text = Rsheet
TextBox30.Text = Resistivity

Else



ReDim IHxcl(z + 1, 1)

ReDim VHxcl(z + 1, 1)
RadioButton1.Enabled = False
RadioButton2.Enabled = False
Button1.BackColor = Color.PaleGreen

'************************************%**********************'1all Efﬁact
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If RadioButton2.Checked = True Then
oSheet = oWB.Worksheets(2)
oSheet.Name = ("Hall")
oSheet.Cells(1,.1).Value = "Current" & U
oSheet.Cells(1; 2).Value ="VH1"
oSheet.Cells(1, 3).Value = "VH2"
oSheet Cells(1,-4).Value = "VH3"
oSheet.Cells(1; 5) Value ="VHa"
oSheet.Cells(1, 6).Value = “VH5"
oSheet.Cells(1, 7).Value ="VH6"
oSheet.Cells(1, 8) Value = "VH7"
oSheet.Cells(1, 9).Value = "VHS"
oSheet.Cells(1;10).Value = "VHall"
oSheet.Cells(t; 11)Value = *Anumuinuni v’

With oSheet:Range{'A1", "K1%)

.Font.Bold =True

LolumnWidth = "13"

VerticalAlignment =-Excel X{VAlignx(VAlignCenter
End With
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TabControl1.SelectTab(2)
TabControl3.SelectTab(0)
j=0

SerialPort1.0Open()



SerialPort1.Write("A"
SerialPort1.Close()

If max - min >= max Then
ReDim currenth(z - 1)
ReDim VH1(z - 1)
For s = min To max Step a
If s = 0 Then
Else
s.ToString()
curWriteString("t" & s & "E" & Unit &"X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF;DEF")
VHa-=dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC2 DEF,DEFY)
VHb = dmm.ReadNumber
Delay(0.5)
dmmWriteString('Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber

VH1(j) = Format(((VHa # VHb + VHc)./ 3),."#0.0000Q"

VHxcl(j; 1) = Format(VH1(), “#0.00000")

oRng. =.oSheet.Range('B2", Reflection MissingValue)

oRng = oRng.Resize(z + 1, 1)
oRng.Value = VHxcl

ListBox18.items.Add(s & U)
ListBox34.Items.Add(s & U)
ListBox17.Items.Add(VH1(})) & " V")
currenth()) = s

IHxcl(j, t) = currenth(j)

oRng = oSheet.Range('A2", Reflection.Missing.Value)



oRng = oRng.Resize(z + 1, 1)
oRng.Value = IHxcl

Chart11.Series(0).Points.AddXY(s, VH1(}))
Chart11.Series(0).ChartType = SeriesChartType.FastLine
Chart11.Series(0).IsVisiblelnLegend = True
Chart2.Series(0).Points. AddXY(s, VH1(}))
Chart2.Series(0).ChartType-=.SetfesChartType.FastLine
Chart2.Series(0).IsVisiblelnLegend = True

f#j+1
End If
Next

Else
ReDim currenth(z)
ReDim VH1(z)

Foris =min To max Step a
s.ToString()
curWriteString("" &s.&"E* & Unit & "X")
Delay(1)
dmm.WriteStrine(:Meas:Volt:DC*DEF, DEF)
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VH1(j) = Format(((VHa + VHb + VHc) / 3), "#0.00000")



VHxcl(j, t) = Format(VH1(j), "#0.00000")

oRng = oSheet.Range("B2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl

ListBox18.ltems.Add(s & U)
ListBox17.items.Add(VH1(j) & " V")
ListBox34.ltems.Add(s & U)
currenth(j) = s

IHxcl(j, t) ="currenth())

oRng = oSheet.Range("'A2", ReflectionMissing.Value)
oRng = oRng.Resize(z + 1, 1)

ORng.Value = 1Hxcl

Chart11.Series(0).Points. AddX¥(s, VH1(}))
Chart11.Series(Q).Chart Type = SeriesChartType Fastline
Chart11.Series(0).IsVisibleinLegend = True
Chart2.Series(0).Points.AddXY(s, VH1(j))
Chart2.Series(0).Chart Type = SeriesChartType.FastLine
Chart2:Series(Q).IsVisibleInLegend = True

j=j+1
Next

End If
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j=0
SerialPort1.0Open()
SerialPort1.Write("B")
SerialPort1.Close()



If max - min >= max Then
ReDim VH2(z - 1)
For s = min To max Step a
If s = 0 Then
Else
5. ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DER")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEFY)
VHb. =dmm.ReadNumber
Delay(0.5)
dmm. WriteString("Meas:Volt:DC? DEF,DEFY)
VHc = dmm.ReadNumber
VH2(j) = Format(((VHa + VHb + VHc) /. 3),-'#0.00000")
ListBox20.ltems.Add(s & U)
ListBox19.ltems. Add(VH2(j) & " /")

VHxcl(j, t)-= Format(VH2()), "#0.00000")

oRng =oSheet.Range('C2", Reflection.MissingValue)
oRng.=-oRng.Resize(z + 1, 1)

oRng.Value =VHxcl

Chart12 Series(0).Points.AddXY(s, VH2(}))
Chart12.Series(0).ChartType = SeriesChartType.FastLine
Chart12 Series(0).IsVisibleinLegend = True
Chart2.Series(1).Points. AddXY(s, VH2())
Chart2.Series(1).ChartType = SeriesChartType.FastLine
Chart2.Series(1).IsVisibleInLegend = True
j=j+1

End If



Next

Else
ReDim VH2(z)
For s = min To max Step a
s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString(*Meas:Velt:bC2-DEF,DEE")

VHa = dmm.ReadNumber

Delay(0.5)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")

VHb =-dmm.ReadNumber

Delay(0.5)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")

VHc = dmm:.ReadNumber

VH2() = Format((VHa + VHb + VHg) / 3), "#0.00000")
ListBox20.Items. Add(s & U)

ListBox19.ltems. Add(VH2(j) & " /)

VHxcl(; 1) = Format(VH2(), "#0.00000")

oRng = oSheet.Range("C2", Reflection:MissingVatue)
oRng =oRng.Resize(z + 1, 1)

oRng.Value =VHxcl

Chart12 Series(0).Points.AddXY(s, VH2(}))
Chart12.Series(0).ChartType = SeriesChartType.FastLine
Chart12 Series(0).IsVisiblelnLegend = True
Chart2.Series(1).Points. AddXY(s, VH2())
Chart2.Series(1).ChartType = SeriesChartType.FastLine
Chart2.Series(1).IsVisibleInLegend = True
j=i+1

Next



End If
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j=0
SerialPort1.0pen()
SerialPort1.Write("C")
SerialPort1.Close()

If max - min">= max.Then
ReDim VH3(z - 1)
For s = min-To max Step a
If s = 0.Then
Else
5. ToString()
curWriteString("" & s & ‘E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:0C? DEF,DEF")
VHa = dmm.ReadNumber
Delay(05)
dmm.WriteString("Meas:Volt:DCZ DEF,DEF)
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEE,DEEY)
VHc = dmm.ReadNumber
VH3(j) = Format(((VHa + VHb + VHc) / 3), "#0.00000")
ListBox22.ltems.Add(s & U)
ListBox21.ltems. Add(VH3(j) & " V")

VHxcl(j, t) = Format(VH3(j), "#0.00000")

oRng = oSheet.Range('D2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl



Chart13.5eries(0).Points. AddXY(s, VH3(j))
Chart13.Series(0).ChartType = SeriesChartType.FastLine
Chart13.Series(0).IsVisiblelnLegend = True
Chart2.Series(2).Points. AddXY(s, VH3(j))
Chart2.Series(2).ChartType = SeriesChartType.FastLine
Chart2.Series(2).IsVisibleInLegend = True
j=j+1
End If
Next

Else

ReDim VH3(z)

fFor s = min To max Step a
s.ToString()
cur.WriteStrine("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString(*MeasVolt:DC? DEF, DEE")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF")
VHb =.dmm:ReadNumber
Delay(0.5)
dmm.WijteString(*Meas:Volt:DC2.DEF, DEF")
VHc = dmm.ReadNumber
VH3(j) = Format((VHa +VHb+VHc)/ 3), "#0.00000")
ListBox22.ltems.Add(s & U)
ListBox21.ltems. Add(VH3(j)) & " V")

VHxcl(j, t) = Format(VH3(j), "#0.00000")

oRng = oSheet.Range("D2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl



Chart13.Series(0).Points. AddXY(s, VH3(j))
Chart13.5eries(0).ChartType = SeriesChartType.FastLine
Chart13.Series(0).IsVisiblelnLegend = True
Chart2.Series(2).Points.AddXY(s, VH3(}))
Chart2.Series(2).ChartType = SeriesChartType.FastLine
Chart2.Series(2).IsVisiblelnLegend = True
j=j+1

Next

End If
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j=0
SerialPort1.0pen()
SerialPort1.Write("DY)
SerialPort1.Close()

If max_~min >='max Then
ReDim VH4(z - 1)
Fors =min To.max Step a
If 5.="0Then
Else
s.ToString()
cur.WriteStrine('l" & s& "E" & Unit & "X")
Delay(1)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber



VHA4(j) = Format(((VHa + VHb + VHc) / 3), "#0.00000")
ListBox24.ltems.Add(s & U)
ListBox23.ltems.Add(VH4() & " V")

VHxcl(j, t) = Format(VH4(j), "#0.00000")

oRng = oSheet.Range("E2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl

Chart14.Series(0).Points-AddXY(s, VH4()
Chart14:Series(0).ChartType = SeriesChartType.FastLine
Chart14.Series(0).IsVisiblelnLegend = True
Chart2.Series(3).Points.AddX Y(s, VHA4())
Chart2:Series(3).ChartType = SariesChartType-FastLine
Chart2:Series(3).sVisiblelnLegend = True
I
End If
Next

Else

ReDim-VH4(z)

Foris = min To'max.Step.a
s.ToString()
cur.WriteString("" €-s & "E* & Unit & "X*)
Delay(1)
dmm.WriteString("Meas:Velt:BC?-DEF, DEF")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VHA()) = Format(((VHa + VHb + VHc) / 3), "#0.00000")



ListBox24.Items.Add(s & U)
ListBox23.Items.Add(VHA() & * V")

VHxcl(j, t) = Format(VH4(j), "#0.00000")

oRng = oSheet.Range("E2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl

Chart14.Series(0).Points. AddXY(s, VHA(}))
Chart14 Series(0).ChartType-=-SeiiesChart Type. FastLine
Chart14 Series(0).IsVisiblelnLegend = True
Chart2.Series(3).Points. AddXY(s, VH4(}))
Chart2.Series(3).ChartType = SeriesChartType.FastLine
Chart2.Series(3).IsVisiblelnLegend = True
= ]

Next

End If

cur.WriteString("1+-0.0000E-00 X")

SerialPort1.Open()

SerialPort1.Write(9)

SerialPort!.Closé()

Buttonl.BackColor= Color.Khaki

MsgBox("ﬂé’U%m’m w@Salidanan OK', MsgBoxStyle.QkONly)
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Button1.BackColor = Color.PaleGreen
j=0

SerialPort1.0Open()
SerialPort1.Write("A")
SerialPort1.Close()



If max - min >= max Then
ReDim VH5(z - 1)
For s = min To max Step a
If s =0 Then
Else
s.ToString()
cur.WriteString("l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DER")
VHa =dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF?
VHb.=dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VHA()) = Format(((VHa + VHb + VHec) 7.3), '#0.00000")
ListBox26.ltems.Add(s & U)
ListBex25.ltems Add(VH5() & V")

VHxcl(j, t)-= Format{VH5()), "#0.00000")

oRng ='0Sheet.Range('F2"; Reflection.Missing:Value)
oRng =.0oRng.Resize(z + 1, 1)

oRng.Value =VHxcl

Chart15.Series(0).Points. AddXY(s, VH5()))
Chart15.Series(0).ChartType = SeriesChartType.FastLine
Chart15.Series(0).IsVisiblelnLegend = True
Chart2.Series(4).Points. AddXY(s, VH5(j))
Chart2.Series(4).ChartType = SeriesChartType.FastLine
Chart2.Series(4).IsVisibleinLegend = True
j=j+1

End If



Next

Else

ReDim VH5(z)

For s = min To max Step a
s.ToString()
cur.WriteString("" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString(*Meas:Volt:D&2. DEF,PEEF")
VHa = dmm.ReadNumber
Delay(0.5)
dmm. WriteString("Meas: Volt;DCZDEF,DEF")
VHb = dmm:ReadNumber
Delay(0.5)
dmm WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VH5(j) = Format({((VHa + VHb + VHc) /-3), "#0.00000")
ListBox26./tems.Add(s & U)
ListBox25:tems. Add(VH5() & * ")

VHxel(), t) = Format(VH5(j); "#0.00000})

oRng =0Sheet.Range('F2", Reflection.Missine:Valuge)
oRng = ORneg.Resizelz+ 1, 1)

oRng.Value = VHxel

Chart15.Series(0).Points:AddXY(s; VH5(})
Chart15.Series(0).ChartType = SeriesChartType.FastLine
Chart15.Series(0).IsVisibleInLegend = True
Chart2.Series(4).Points.AddXY(s, VH5()))
Chart2.Series(4).ChartType = SeriesChartType.FastLine
Chart2.Series(4).IsVisiblelnLegend = True
j=j+1

Next



End If
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j=0
SerialPort1.0pen()
SerialPort1.Write("B")
SerialPort1.Close()

If max - min >=.max Then
ReDim VH6(z - 1)
For s/=/min To max Step a
If s = 0.Then
Else
s. ToString()
curWriteString(*" & s & "E" & Unit & "X")
Delay(1)
dmm. WriteString("Meas:Volt:DC? DEF,DEF)
VHa =-dmm.ReadNumber
Delay(0.5)
dmm.WriteString(' MeasVolt:DC2 DEE,DER")
VHb = dmm.ReadNumber
Delay(0.5)
dmm, WiiteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VH6(j) = Format(((VHa+VHb=+VHc) / 3), "#0.00000")
ListBox28.Items.Add(s & U)
ListBox27.ltems. Add(VH6() & " V")

VHxcl(j, t) = Format(VH6(j), "#0.00000")

oRng = oSheet.Range('G2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl



Chart16.Series(0).Points.AddXY(s, VH6()))
Chart16.5eries(0).ChartType = SeriesChartType.FastLine
Chart16.Series(0).IsVisibleinLegend = True
Chart2.Series(5).Points. AddXY(s, VH6(j))
Chart2.Series(5).ChartType = SeriesChartType.FastLine
Chart2.Series(5).IsVisiblelnLegend = True
j=]+1
End If
Next

Else

ReDim VH6(z)

For s = min-To max Step a
s.ToString()
cur.WriteString("" & s & "E" & Unit & X")
Delay(1)
dmm . WriteString("Meas:Volt:DEC?, DEF,DEF")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteStting("Meas:Volt:DC? DEF,DEF')
VHb = dmm.ReadNumber
Delay(0.5)
dmm:WriteString("Meas:Molt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VH6(j) = Format{{(VHa +VHb + VHc) / 3),"#0:00000")
ListBox28.Items.Add(s &)
ListBox27.ltems.Add(VH6(j) & " V")

VHxcl(j, t) = Format(VH6(j), "#0.00000")

oRng = oSheet.Range("G2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl

Chart16.Series(0).Points. AddXY(s, VH6()))



Chart16.Series(0).ChartType = SeriesChartType.FastLine
Chart16.5eries(0).IsVisiblelInLegend = True
Chart2.Series(5).Points. AddXY(s, VH6(j))
Chart2.Series(5).ChartType = SeriesChartType.FastLine
Chart2.Series(5).IsVisibleInLegend = True
j=j+1

Next

End If
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j=0
SerialPort1.0Open()
SerialPort1,Wiite("C")
SerialPort1,Closel)

If max - 'min >=max Then
ReDim VH7(z - 1)
For s= min To max Step a
If s= 0 Then
Else
s.TeString()
cur.WriteString(*l" & s & "E" & Unit &"X")
Delay(1)
dmm.WriteString(“Meas:Veli:DE? DEF,DEF")
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VH7(j) = Format({(VHa + VHb + VHc) / 3), "#0.00000")



ListBox30.ltems.Add(s & U)
ListBox29.ltems. Add(VH7()) & " ")

VHxcl(j, t) = Format(VHT7(j), "#0.00000")

oRng = oSheet.Range("H2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRne.Value = VHxcl

Chart17 Series(0).Points. AddXY(s, VH7(j))
Chart17 Series(0)-ChartType.=.SeriesChart Type.Fastl ine
Chart17:Series(0).IsVisiblelnLegend = True
Chart2.Series(6)-Points. AddXY(s, VHT(]))
Chart2.Series(6)ChartType = SeriesChartType.FastLine
Chart2.Series(6).IsVisibtelnLegend = True
j=j+1
End If
Next

Else

ReDim VH7(z)

Fors ='min To max Step a
s.ToString()
curMriteString("" &s.&"E" &Unit & "X")
Delay(1)
dmm.WriteStrine(:Meas:Volt:DC? DEF, DEFY
VHa = dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber
Delay(0.5)
dmm.WriteString(*Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber
VHT7(j) = Format(((VHa + VHb + VHc) / 3), "#0.00000")
ListBox30.Items.Add(s & U)



ListBox29.ltems. Add(VHT(j) & " V")

VHxcl(j, t) = Format(VH7(j), "#0.00000")

oRng = oSheet.Range("H2", Reflection.Missing.Value)
oRng = oRng.Resize(z + 1, 1)

oRng.Value = VHxcl

Chart17.Series(0).Points.AddXY(s, VH7(}))
Chart17.Series(0).ChartType = SeriesChartType.FastLine
Chart17.Series(0).sVisiblelnLegend = True
Chart2.Series(6).Points. AddXY(s, VH7()))
Chart2.Series(6).ChartType = SeresChart Type Fastline
Chart2.Series(6).IsVisiblelnLegend = True

§#j+1

Next

End If
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j=0
SerialPort1.0Open()
SerialPortl Write('D")
SerialPort1.Close()

If max - min >= max Then
ReDim VH8(z - 1)
For s = min To max Step a
If s =0 Then
Else
s.ToString()
cur.WriteString("" & s & "E" & Unit & "X")
Delay(1)



dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHa = dmm.ReadNumber

Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHb = dmm.ReadNumber

Delay(0.5)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")
VHc = dmm.ReadNumber

VH8()) = Format(((VHa + VHb + VHc) / 3), "#0.00000")
ListBox32.Items:Add(s &)
ListBox31.ltems. Add(VH8(})) & * V")

VHxcl(j, t). = Format(VH8(j), "#6.00000")
oRng.=-oSheet.Range("2", Reflection:Missine.-Value)
oRng = oRng.Resize(z +/1, 1)

oRng.Value = VHxcl

Chart18 Series(0).Points. AddXY (s, VHS()))
Chart18:Series(0)ChartType = SetiesChartType FastLine
Chart18.Series(0).IsVisibleinLegend = True
Chart2.Series(7).Points. AddX Y(s, VHS())
Chart2.Series(7).ChartType = SeriesChartType Fastkine
Chart2.Series(7).IsVisiblelnLegend = True
NN 4
End If
Next

Else
ReDim VH8(z)
For s = min To max Step a
s.ToString()
cur.WriteString(“l" & s & "E" & Unit & "X")
Delay(1)
dmm.WriteString("Meas:Volt:DC? DEF,DEF")



VHa = dmm.ReadNumber

Delay(0.5)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")

VHb = dmm.ReadNumber

Delay(0.5)

dmm.WriteString("Meas:Volt:DC? DEF,DEF")

VHc = dmm.ReadNumber

VH8(j) = Format(((VHa + VHb + VHc) / 3), "#0.00000")
ListBox32.ltems.Add(s & U)

ListBox31.ltems. Adel(VHE(j)- &~ \")

VHxclj, ) = Format(VH8(j), '#0.00000")

oRng = oSheet.Range("l2", Reflection:Missing.Value)
oRng = oRng.Resize(z'+ 1, 1)

oRng. Value = VHxcl

Chart18.Series(0).Points. AddXY(s, VHS())
Chart18.Series(0).ChartType = SeriesChartType.FastLine
Chart18.Series(0).IsVisiblelnLegend = True
Chart2.Series(7).Points.AddXY(s, VHE(}))
Chart2.Series(7).ChartType = SeriesChartType.FastLine
Chart2.Series(7).IsVisibleInkegend = True

J=j+a

Next

End If

cur.WriteString("l+0.0000E-00 X")
SerialPort1.0Open()
SerialPort1.Write(0)
SerialPort1.Close()

Button1.BackColor = Color.LightCoral
RadioButton1.Enabled = True
RadioButton2.Enabled = True

End If



"@1u7U Vhall

If max - min >= max Then
ReDim Vhall(z - 1)
ReDim N1(z - 1)

ReDim VHallxcl(z, 1)
ReDim nxcl(z, 1)
ReDim Vhall2(z - 1)
Fork=0Toz-1

Vhall(k) = Format(((VH1{k) + VH2(k) - VH5(K) --VH6(K)). +.(VH3(k) + VHA(K) -
VHT7(k) - VH8(k)) / 8);"#0.00000")
ListBox33.ltems.Add(Vhatl(k) & " V)

N1(k) = ((MathAbs((currenth(k) * B\ * 4 %10 A -8)/ (g * (Vhallk))) * unit2))
ListBox35.Items.Add(N1(k) &" cm-2")

VHallxcl(k, 1)'= Format(Vhatl(k), "#0.00000")

oRng = oSheet.Range("i2", Reflection.Missing Value)
oRng ="0Rng.Resize(z + 1, 1)

oRng.Value = VHallxcl

nxcl(k, t) =FermatiN1(k), "#0.00000000"

oRng = oSheet.Ranee('K2", Reflection.Missing Value)
oRng = oRng.Resize(z + 1,1)

oRng.Value = nxcl

Nave = Nave + N1(k)

Next

Nave = Format((Nave / z), "#0.00000000")
NB = Nave / d

oSheet.Cells(z + 3, 11).value = Nave



TextBox31.Text = Nave

TextBox3b.1ext = NB
Else

ReDim Vhall(z)

ReDim N1(z)

ReDim VHallxcl(z + 1, 1)

ReDim nxcl(z, 1)

ReDim Vhall2(z)

Fork=0Toz

Vhall(k) = Farmat(((VH1(k) + VH2(k) - VH5(k) -VH6(K)) + (VH3(k) + VHa(K) -
VHT(Kk) - VH8(K)) / 8), "#0.00000")
ListBox33.Items.Add(Vhall(k) & ". V)

N1(k) = (((Math Abs((currenth(k) * B*a *.10-4.-8) /(g-* (Vhall(k)))) * unit2))
ListBox35tems. Add(N1(k) &" c¢m-24

VHallxcl(k, t) = Format(Vhall(k), "#0.00000")

oRng = oSheet.Range(']2", Reflection.Missing.Value)
oRng = oRne.Resize(z + 1, 1)

oRngValue-= VHallxcl

nxcl(k, t} = Format(N1(k), "#0.00000000%)

oRng = oSheet.Range('K2", Reflection.Missing.Value)
oRng = oRng:Resize(z + 1, 1)

oRng.Value = nxcl

Nave = Nave + N1(k)

Next
Nave = Format({(Nave / (z + 1)), “#0.00000000")
NB = Nave / d

oSheet.Cells(z + 3, 11).value = Nave
TextBox31.Text = Nave.ToString
TextBox35.Text = NB.ToString

End If



If Vhall(0) > 0 Then
lextBox13.lext = "P"
Elself Vhall(0) < 0 Then
TextBox13.Text = "N'
End If
mobility = Format(1 / (g * Nave * Rsheet), "#0.00000")
conductivity = Format(1 / Resistivity, "#0.00000")
TextBox32.Text = mobility. ToString
TextBox33.Text = Nave.ToString
TextBox34.Text = conductivity.ToString

End If

oSheet = oWB.Waorksheets(3)
oSheet.Name = (‘Restlt")
oSheet.Cells(1, 1)Value = "SHEET RESISTANCE (ohm)"
oSheet.Cells(1, 2)Value = "RESISTIVITY (ohm*em)"
oSheet.Cells(1, 3).Value = "MOBILITY (cri2/A/-s)!
oSheet.Cells(1,'4) Value ="SHEET CARRIER CONCENTRATION (cmA-2)"
oSheet.Cells(1, 5).Value =""BULK CARRIER CONCENTRATION-(cmA-3)*
oSheet.Cells(t, 6).Value = "CONDUCTMITY (¢r-3)"
oSheet.Cells(1,:7).Value = ‘"TYPE"
With oSheet,Range(’Al",G1Y)

.Font.Bold = True

.Font.Color = Color.Blue

.ColumnWidth = "15"
VerticalAlignment = Excel. XIVAlign.x\VAlignCenter

End With

oSheet.Cells(2, 1).Value = Rsheet.ToString
oSheet.Cells(2, 2).Value = Resistivity.ToString
oSheet.Cells(2, 3).Value = mobility.ToString
oSheet.Cells(2, 4).Value = Nave.ToString
oSheet.Cells(2, 5).Value = NB.ToString



oSheet.Cells(2, 6).Value = conductivity. ToString
oSheet.Cells(2, 7)Value = lextBox13.1ext

End Sub
Private Sub RadioButton3 CheckedChanged(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles RadioButton3.CheckedChanged
Unit = "-03"
unit2 = 10 A (Unit)
U=" mA"
End Sub

Private Sub RadioButton4 CheckedChanged(ByValt sender As System.Object, ByVal e
As System.EventArgs) Handles RadieButtond.CheckedChanged
Unit = "-06"
unit2 = 10 A (Unit)
U=" pA"
End Sub

Private Sub RadioButton5_CheckedChanged(ByVal sender As System.Object, ByVal e
As System.EventAres) Handles RadioButton5.CheckedChanged
Unit = "-09"
unit2 = 10 A (Unit)
U=" nA"
End Sub
Private Sub RadioButton6 CheckedChanged(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles RadioButtoné.CheckedChanged
Unit = "-12"
unit2 = 10 A (Unit)
U=" pA"
End Sub
Private Sub Form1_Load(ByVal sender As Object, ByVal e As System.EventArgs)
Handles Me.Load
oXL = CreateObject("Excel.Application")
oWB = oXL.Workbooks.Add



SerialPort1.0pen()

SerialPort1.Write(0)

SerialPort1.Close()
End Sub

Private Sub Button5 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button5.Click

cur.WriteString("1+0.0000E-00 X")

SerialPort1.0pen()

SerialPort1.Write(0)

SerialPort1.Close()

If CheckBox1.Checked Then
"oyl vahderpauw 5%
Chart1.Series(0).Points Clear()
Chart1.Series(1).Points.Clear(}
Chartl1 Series(2).Points.Clear()
Chart1.Series(3).Paints.Cleat()
Chart1.Series(d).Points.Clear()
Chart1.Series(5):Points.Clear()
Chart1.Series(6).Points.Clear()
Chart1.Series(7).Points.Clear()

TextBox21.Clear()
TextBox22.Clear()
TextBox23.Clear()
TextBox24.Clear()
TextBox25.Clear()
TextBox26.Clear()
TextBox27.Clear()
TextBox28.Clear()

TextBox29.Clear()
TextBox30.Clear()

"y vanderpauw 1-8*%



Chart3.Series(0).Points.Clear()
Chartd.Series(0).Points.Clear()
Chart5.Series(0).Points.Clear()
Chart6.Series(0).Points.Clear()
Chart7.Series(0).Points.Clear()
Chart8.Series(0).Points.Clear()
Chart9.Series(0).Points.Clear()
Chart10.Series(0).Points.Clear()
"R1-8

TextBox5.Clean()
TextBox6.Clear()
TextBox7.Clear()
TextBox8.Clear()
TextBox9.Clear()
TextBox10.Clear()
TextBox11.Clear()
TextBox12.Clear()
"current8wv1-8
ListBox1.ttermns.Clear()
ListBox2.ltems.Clear()
ListBox3.Items.Clear()
ListBox4.ltems.Clear()
ListBox5.ltems.Clear()
ListBox6.ltems.Clear()
ListBox7.ltems.Clear()
ListBox8.ltems.Clear()
ListBox9.ltems.Clear()
ListBox10.ltems.Clear()
ListBox11.ltems.Clear()
ListBox12.ltems.Clear()
ListBox13.items.Clear()
ListBox14-.items.Clear()
ListBox15.ltems.Clear()
ListBox16.ltems.Clear()



"7 result

I extBox1.Clear()

TextBox2.Clear()
End If

If CheckBox2.Checked Then

e hall Jagteess

Chart2.Series(0).Points.Clear()
Chart2.Series(1).Points.Clear()
Chart2.Series(2).Paints.Clear()
Chart2.Series(3).Points.Clear()
Chart2.Series(#).Points.Clear()
Chart2.Series(5).Points.Clear()
Chart2.Series(6).Points.Clear()
Chart2 Series(7)-Points.Clear()

ListBox33.tems.Clear()
ListBox34. ttems.Clear()
ListBox35.items.Clear()
TextBox31.Clear()

"1 hal\Ng ™
Chart11.Series(0).Points.Clear()
Chart12.Series(0).Points.Clear()
Chart13.Series(0).Points.Clear()
Chart14.Series(0).Points.Clear()
Chart15.Series(0).Points.Clear()
Chart16.Series(0).Points.Clear()
Chart17.Series(0).Points.Clear()
Chart18.Series(0).Points.Clear()
"current&Vh1-8
ListBox17.Items.Clear()
ListBox18.ltems.Clear()
ListBox19.ltems.Clear()



ListBox20.items.Clear()
ListBox21.ltems.Clear()
ListBox22.ltems.Clear()
ListBox23.ltems.Clear()
ListBox24.items.Clear()
ListBox25.ltems.Clear()
ListBox26.items.Clear()
ListBox27.Items.Clear()
ListBox28.ltems.Clear()
ListBox29.ttems.Clear()
ListBox30.ltems.Clear()
ListBox31.ltems.Clear()
ListBox32.ltems.Clear()

“result

TextBox32.Clear()
TextBox33.Clear()
TextBox34.Clear()
TextBox35.Clear()

End If
End Sub

Private Sub Buttoné_Click(ByVal sender-As-System.Object, ByVal e As
System.EventArgs) Handles Button6.Click

With SaveFileDialog1l
Filter = "Excel File(* x{sx)[* xlsx"
Title = "Gudinla"
AddExtension = True
DefaultExt = ".xsx"

FileName = "™ xlsx"



ValidateNames = True
LOverwritePrompt = True

End With
If SaveFileDialogl.ShowDialog = Windows.Forms.DialogResult.OK Then
Dim filename As String = SaveFileDialog1.FileName

End If
oWB.SaveAs(SaveFileDialog1.FileName())

End Sub

Private Sub Form1_FormClosing(ByVal sender As Object, ByVat-aaa As
FormClosingEventArgs) Handles Me.FormClosing
Dim x(p() As Process = Process.GetProcessesByName("EXCEL")
Dim msgResult As DialoeResult
msgResult = MessageBox;Show('Do you want exit program”, "Exit",
MessageBoxButtons.OKCancel, MessaceBoxicon. Question)
If msgResult = DialoeResult.OK Then
aaa.Cancel = False
For Each'Pracess AS Process Inxlp
Process.Kill()
If Process.GetProcessesByName("EXCEL").Count = 0 Then
Exit For
End If
Next
Else
aaa.Cancel = True
End If
End Sub

End Class



TUsunsu Arduino 1.6.4 dwsumuaunisvinnureslulasreumaiae

int f;

void setup()
{

Serial.begin(115200);
pinMode(22,0UTPUT);
pinMode(23,0UTPUT);
pinMode(24,0UTPUT);
pinMode(25,0UTPUT);
pinMode(26,0UTPUT);
pinMode(27,0UTRUT);
pinMode(28,0UTPUT);
pinMode(29,0UTPUT);
pinMode(30,0UTPUT);
pinMode(31,0UTPUT);
pinMode(32,0UTPUT);
pinMode(38,0UTPUT);
pinMode(34,0UTPUT);
pinMode(35,0UTPUT);
pinMode(36,0UTPUT);

pinMode(37,0UTPUT);



pinMode(40,0UTPUT);
pinMode(41,0UTPUT);
pinMode(42,0UTPUT);
digitalWrite(22,LOW);
digita.LWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,LOW),
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(3 1,LOW);
digitalWrite(32,LOW);
digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);

digitalWrite(42,LOW);



void loop(){
start:
if (Serial.available()>0)
f=Serial.read();

if (f==48) // 0

digitalWrite(22,LOW);
digitalWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);
digitalWrite(32,LOW);
digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW);
digitalWrite(37,LOW);

digitalWrite(40,HIGH);



digitalWrite(41,LOW);
digitalWrite(42,LOW);

Serial.flush();

if (f==49) // 1

digitalWrite(22,HIGH);
digitalWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,L.OW);
digitalWrite(27,HIGH);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);
digitalWrite(32,LOW);
digitalWrite(38,HIGH);
digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,HIGH);

digitalWrite(37,LOW);



digitalWrite(40,LOW);
digitalWrite(41,LOW),
digitalWrite(42,HIGH);

Serial.flush();

if (f==50} /(2

digitalWrite(22,LOW);
digitalWrite(23,HIGH);
digitalWrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,LOW)
digitalWrite(28,HIGH);
digitalWrite(29,LOW);
digitalWrite(30,HIGH);
digitalWrite(31,LOW);
digitalWrite(32,LOW);
digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalWrite(35,LOW);

digitalWrite(36,LOW);



digitalWrite(37,HIGH);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);

Serial.flush();

if (f==51)//3

digitalWrite(22,LOW);
digitalWrite(23,LOW);
digitalWrite(24,HIGH);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalwrite(29,HIGH);
digitalWrite(30,LOW);
digitalWrite(31,HIGH);
digitalWrite(32,LOW);
digitalWrite(38,LOW);
digitalwrite(34,HIGH);

digitalWrite(35,LOW);



digitalWrite(36,LOW);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(d42,HIGH);

Serial.flush();

if (f==52) //4

digitalWrite(22,LOW);
digitalWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,HIGH);
digitalWrite(26,HIGH);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);
digitalWrite(32,HIGH);
digitalWrite(38,LOW);

digitalWrite(34,LOW);



digitalWrite(35,HIGH);
digitalWrite(36,LOW);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);

Serial.flush();

if (f==53) //5

digitalWrite(22, HIGH);
digitalWrite(23,LOW);
digitalwrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,HIGH);
digitalWrite(30,LOW);
digitalWrite(31,HIGH);
digitalWrite(32,LOW);

digitalWrite(38,LOW);



digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,HIGH);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);

Serial.flush();

if (f==54)//6

digitalWrite(22,LOW);
digitalWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,HIGH);
digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,HIGH);
digitalWrite(29,LOW);
digitalWrite(30,HIGH);
digitalWrite(31,LOW);

digitalWrite(32,LOW);



digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalwrite(35,HIGH);
digitalWrite(36,LOW);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);

Serial.flush();

if (f==55) 4"

digitalWrite(22,LOW):
digitalWrite(23,LOW);
digitalWrite(28,HIGH);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,HIGH);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);

digitalWrite(32,LOW);



digitalWrite(38,HIGH);
digitalWrite(34,HIGH);
digitalWrite(35,LOW);
digitalWrite(36,LOW);
digitalWrite(37,LOW);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);
Serial.flush();
}

if (f==56) //8

digitalWrite(22,LOW):
digitalWrite(23,HIGH);
digitalwrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,HIGH);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);

digitalWrite(32,HIGH);



digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW);
digitalWrite(37,HIGH);
digitalWrite(40,LOW);
digitalWrite(41,LOW);
digitalWrite(42,HIGH);
Serial.flush();
}

if (f==65) //A V24131

digitalWrite(22,LOW);
digitalwrite(23,LOW);
digitalWrite(24,HIGH);

digitalwrite(25,LOW);

digitalWrite(26,HIGH);
digitalWrite(27,LOW);
digitalWrite(28,LOW);

digitalWrite(29,LOW);

digitalWrite(30,LOW);



digitalWrite(31,HIGH);
digitalWrite(32,LOW);

digitalWrite(38,LOW);

digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW);

digitalWrite(37,HIGH);

digitalWrite(40,LOW);
digitalWrite(41,HIGH),
digitalWrite(42,LOW);

Serial.flush();

if (f==66) //B V2413

digitalWrite(22,HIGH);
digitalWrite(23,LOW),
digitalWrite(24,LOW);

digitalWrite(25,LOW);

digitalWrite(26,LOW);

digitalWrite(27,LOW);



digitalWrite(28,HIGH);

digitalWrite(29,LOW);

digitalWrite(30,LOW);
digitalWrite(31,HIGH);
digitalWrite(32,LOW);

digitalWrite(38,LOW);

digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW),

digitalWrite(37,HIGH);

digitalWrite(40,LOW);
digitalWrite(41,HIGH);
digitalWrite(42,LOW);
Serial.flush();

}

if (f==67) //C V13124

digitalWrite(22,LOW);
digitalWrite(23,HIGH);

digitalWrite(24,LOW);



digitalWrite(25,LOW);

digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,LOW);

digitalWrite(29,HIGH);

digitalWrite(30,HIGH);
digitalWrite(31,LOW);
digitalWrite(32,LOW);

digitalWrite(38,LOW);

digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,HIGH);

digitalWrite(37,LOW);

digitalWrite(40,LOW);
digitalWrite(41,HIGH);
digitalWrite(42,LOW);
Serial.flush();

}

if (f==68) //D V13 142



digitalWrite(22,LOW)
digitalWrite(23,LOW);
digitalWrite(24,LOW);

digitalWrite(25,HIGH);

digitalWrite(26,LOW);
digitalWrite(27, HIGH);
digitalWrite(28,LOW);

digitalWrite(29,LOW);

digitalWrite(30,HIGH);
digitalWrite(31,LOW);
digitalWrite(32,LOW);

digitalWrite(38,LOW);

digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,HIGH);

digitalWrite(37,LOW);

digitalWrite(40,LOW);

digitalWrite(41,HIGH);



digitalWrite(42,LOW);
Serial.flush();

}

if (f==57) // 9 Blink

digitalwrite(22,LOW);
digitalWrite(23,LOW);
digitalWrite(24,LOW);
digitalWrite(25,LOW);
digitalWrite(26,LOW);
digitalWrite(27,LOW);
digitalWrite(28,LOW);
digitalWrite(29,LOW);
digitalWrite(30,LOW);
digitalWrite(31,LOW);
digitalWrite(32,LOW);
digitalWrite(38,LOW);
digitalWrite(34,LOW);
digitalWrite(35,LOW);
digitalWrite(36,LOW);

digitalWrite(37,LOW),

digitalWrite(41,LOW);



digitalWrite(42,LOW);
Blink:
digitalWrite(40,HIGH);
delay(250);
digitalWrite(40,LOW);
delay(250);

Serial.flush();

dy I dl Y o L ¥ dl = 1 3 1 Y o £ L ¥
wnansiluenansianulidgwiumsldanuienisfinumintu lieygnlmhluldusslevisunisen

lidnsdlla visdu dnnanuilvisaudadiien wagdosdneddiadivaaenaisynasaninisiluly



TUsuASY Visual studio 2010 dmSulanuulivgn

Imports System.Data

Imports System.Data.SqglClient

Imports Microsoft.Office.Interop

Public Class Form1
Dim mgr As Ivi.Visa.Interop.ResourceManager
Dim mmc As Ivi.Visa.Interop.FormattedlO488
Dim ioadderss As String
Dim connector As PC5180Lib.PC5180Connector = Nothing
Dim rangeY As Integer = 0
Dim Dgauss(,) As Object
Dim gauss() As String

Private Sub btnOpenPort Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnOpenPort.Click
ioadderss = "GPIB0:" & chxNumPort:Selecteditem.ToString
mer = New dvi.Visalnterop:ResourceManager
mmc = New [vi.Visa.Interop.FormattediO488
mmc.|O() = mgr.Open(ioadderss)
mmc.l0.Timeout = 7000
MsgBox("IO Address, Ture", MseBaxStyle.OkOnly)
End Sub

Private Sub btnscan_Click(ByVal sender As System.Objéct, ByVal e As
System.EventArgs) Handles btnscan.Click

Try
connector = New PC5180Lib.PC5180Connector

Catch ex As Exception
MessageBox.Show("Unable to connect to PC5180: (" & ex.Message & )")
MsgBox("Auto exit program ", MsgBoxStyle.Exclamation)
Environment.Exit(0)

End Try



Dim StpX As Double -AuazALAY X
Dim StpY As Double ANMUATLEEALNY Y
Double.TryParse(txtAxisX. Text, StpX)
Double.TryParse(txtAxisY.Text, StpY)

Dim goX As Double = (-500) * StpX

Dim backX As Double = -goX

Dim goy As Double = StpY * (500)

Dim z As Integer

Dim x As Double

Dim y As Double

Dim i As Integer

Integer.TryParse(txtDX.Text, x)
Integer.TryParse(txtDY-Text, y)

Dim y2 As Integer

Dim objApp As Excel.Application

Dim objBook-As Excel. Workbook

Dim objBooks As ExcelWorkbooks

Dim objSheets As Excel.Sheets

Dim objSheet As Excel.| Worksheet

Dim range ‘As-Excel.Range

objApp = Naw Excel Application()

objBooks = abjApp.Workbooks

objBook = objBeoks.Add

objSheets = objBook Worksheets

objSheet = objSheets(1)

range = objSheet.Range("Al", Reflection:Missing.Value)

%=/ BpX - IUIUATINSUANY axis-
y =y /StpY L-IUIUATINTTUANY axis-

range = range.Resize(x, y)
ReDim Dgauss(0 Toy - 1,0 To x - 1)



If (y Mod 2 = 0) Then

y2=(y-2)/2
Forz=1Toy2 Step 1
Fori=0Tox-1Step 1

ReDim Preserve gauss(0 To x - 1)

gauss(i) = (connector.executeScpiCommand(":MEASURE:FLUX?")

Dgauss(rangeY, i) = gauss(i)

mmc.WriteString("P:14P0")

mmc.WriteString(“P:15P0")

mmc.WriteString("A:WP" & goX, ToString & "P0")

System. Thréading.Thread.Sleep(500)

If i >=x"- 1 Then
gauss(i)=-(connector.executeScpiCommand(:MEASURE:FLUX?")
Dgauss(rangeY, i)= gauss(i)
mmc WriteString("P:14P0")
mmc. WriteString("P:15P0")
mmc. WriteString(*A;WPOP* & goy.ToString)
System.Threadine. Thread Sleep(500)
rangeY =rangeY + 1

End If

Next
Fori =% 1d0 0 Step-1

ReDim Preserve. gauss(0-To x - 1)

gauss(i) = {connector.executeScpiCommand(:MEASURE:FLUX?")

Dgauss(rangeY, i)= gauss(i)

mmc. WriteString("P: 14P0")

mmc. WriteString("P:15P0")

mmc.WriteString("A:WP" & backX.ToString & "P0")

System.Threading. Thread.Sleep(500)

If i <=0 Then
gauss(i) = (connector.executeScpiCommand(":MEASURE:FLUX?")
Dgauss(rangeY, i) = gauss(i)
mmc. WriteString("P: 14P0")
mmc.WriteString("P:15P0")



mmc.WriteString("A:WPOP" & goy.ToString)
System.Threading. Thread.Sleep(500)
rangeY = rangeY + 1
End If
Next
Next
ReDim Preserve gauss(0 To x - 1)
Fori=0Tox-15Step 1
gauss(i) = (connector.executeScpiCommand(:MEASURE:FLUX?")
Dgauss(rangeY, i) = gauss(i)
mmc.WriteString("R:14P0")
mmc. WriteString("P: 15P0")
mmc. WriteString("A:WP" & goX ToString & "PQ")
System:Threading.Thread.Sleep(500)
Ifi >='x - 1.Then
gauss(i) ={connector.executeScpiCommand(;MEASURE:FLUX?")
Dgauss(rangeY, i} = causs(i)
mmc. WriteString("P:14P0")
mmc. WriteStrine("P:15pP0")
mme:WriteString(*A:WPOP® & coy.ToString)
System.Threading. Thread.Sleep(500)
rangeY = rangeY+, 1
End If
Next
Fori=x-1To 0.Step -1
ReDim Preserve gauss(0-To x - 1)
gauss(i) = (connector.executeSepiCommand(":MEASURE:FLUX?"))
Dgauss(rangeY, i) = gauss(i)
mmc.WriteString("P:14P0")
mmc.WriteString("P:15P0")
mmc.WriteString("A:WP" & backX.ToString & "P0")
System.Threading. Thread.Sleep(500)
Ifi =0 Then
gauss(i) = (connector.executeScpiCommand(":MEASURE:FLUX?"))
Dgauss(rangeY, i) = gauss(i)



End If

Next
Else

y2=(y-2)/2
Forz=1Toy2 Step 1
Fori=0Tox-1Step 1

ReDim Preserve gauss(0 To x - 1)
gauss(i) = (connector.executeScpiCommand(:MEASURE:FLUX?")
Dgauss(rangeY, i) = gauss(i)
mmc.WriteString("P:14P0")
mmc.WriteString("P: 15P0")
mmc.WriteString("A:WP" & goX.ToString & "P0")
System Threading.Thread.Steep(500)
If i>= x -1-Then
gauss(i) = (connector.executeScpiCormmand(“:MEASURE:FLUX?")
Dgauss(rangeY, i) =gauss(i)
mmc. WriteString("P:14P0")
mmgc.WriteString("P:15P0")
rmc. WiiteString(*A;:WPOP" & goy.ToStrine)
System:Threading: Thread. Sleep(500)
rangeY =rangeY + 1
End.If

Next
Fori=x-1To0%tep -1

ReDim Preserve gauss(@ To x - 1)
gauss(i) = (connectorexecuteScpiCommand(:MEASURE:FLUX?"))
Dgauss(rangeY, i) = gauss(i)
mmc. WriteString("P:14P0")
mmc.WriteString("P:15P0")
mmc. WriteString("A:WP" & backX.ToString & "P0")
System.Threading. Thread.Sleep(500)
If i <= 0 Then
gauss(i) = (connector.executeScpiCommand(":MEASURE:FLUX?"))
Dgauss(rangeY, i) = gauss(i)
mmc.WriteString('P: 14P0")



mmc.WriteString("P:15P0")
mmc.WriteString("A:WPOP" & goy.ToString)
System.Threading. Thread.Sleep(500)
rangeY = rangeY + 1
End If
Next
Next
Fori=0Tox-1Step 1
ReDim Preserve gauss(0 To x - 1)
gauss(i) = (connector.executeSepiCommand(“:sMEASURE:FLUX?"))
Dgauss(rangeY, i) =-gauss(i)
mmc. WriteString("P: 14P0")
mmc. WriteString(*P:15P0")
mmc.WriteString("A:'WP" & goX.ToString & "P0Y)
System.Threading.Thread.Sleep(500)
If i =x-1Then
gauss(i). = (connector.executeScpiCommand("MEASURE:FLUX?")
Deauss(rangeY, i) = gauss(i)
End If
Next

End If

range.Value = Dgauss

objApp.Visible = True
End Sub

Private Sub btnRWXY_Click(ByVal sender-As System.Object, ByVal e As
System.EventArgs) Handles btnRWXY .Click
mmc.WriteString("P:14P0")
mmc.WriteString("P:15P0")
mmc.WriteString("A:WP30000P0")
End Sub



Private Sub Button1 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button1.Click
mmc.WriteString("P:14P0")
mmc.WriteString("P:15P0")
mmc.WriteString("A:WP-30000P0")
End Sub

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
mmc. WriteString("P:14P0")
mmc.WriteString("P:15P0")
mmc.WriteString(*AWP0P30000")
End Sub

Private Sub Button3.Click(ByVal sender As System.Object, ByVal-e As
System.EventArgs) Handles Button3.Click
mmc. WriteString("P.14P0")
mmc.WriteString('P:15P0")
mmc. WriteString(*A:\WPOP-30000")

End Sub

Private Sub Buttond Click(ByVal sender As System:Object, ByVal e As
System.EventArgs)
killxcl()

End Sub
Private Sub killxcl() "l3au process 984 computer
Dim xlp() As Process = Process.GetProcessesByName("EXCEL")

For Each Process As Process In xlp
Process.Kill()
If Process.GetProcessesByName("EXCEL").Count = 0 Then
Exit For



End If
Next
End Sub

Private Sub Form1 FormClosing(ByVal sender As Object, ByVal aaa As
FormClosingEventArgs) Handles Me.FormClosing
Dim xlp() As Process = Process.GetProcessesByName("EXCEL")
Dim msgResult As DialogResult
msgResult = MessageBox.Show("Do you want exit program ", "Exit",
MessageBoxButtons.OKCancel, MessageBoxicon:Question)
If msgResult = DialogResult.OK Then
aaa.Cancel = False
For Each Process.As.Process In xtp
Process.Kill()
If Process.GetProcessesByName('EXCEL").Count = 0 Then
Exit For
End If
Next
Else
aaa.Cancel =True
End If
End Sub
End Class



HRS2(H) Relay

1.COIL DATA

1-1.Nominal Voltage
1-2.Coil Resistance
1-3.0perate Voltage
1-4 Release Voltage
1-6.Nominal Power Consumption

2.CONTACT DATA

2-1 Contact Arrangement

2-2.Contact Material

2-3.Contact Rating

2-4 Max. Switching Voltage

2-6 Max. Switching Current

2-6 Max. Switching Power

2-7 Contact Resistance ( Initial)
) Electrical

2-8 Life Expectancy Medarrod

3.GENERAL DATA

3-1.Insulation Resistance
3-2.Dielectric Strength

3-3.Surge Strength
3-4.Operate Time

3-5 Release Time
3-6.Temperature Range
3-7.Shock Resistance
3-8 Vibration Resistance
3-9.Weight

3-10.Safety Standard

ANANUIN U

3VDC to 24 VDC
Refer to Table 1
Refer to Table 1
Refer to Table 1
150 to 360 mW

2 Fom €

AuAg

1A 24 VDC [ 120VAC
60 VDC /120 VAC

2A

60 VA | 24W

100 mug. at 6 VDC 1A

Wiy

HH

IA}v

100,000 operations at nominal load

10,000,000 operations

Min.100Mai5 at 500 VDC

Yoo
},,,;«.

HRSZ{H) Relay

1,000VAC , 1min between open contact
1,500VAC, 1min between contact and coil

2,000 VAC ( 20 2idls)
Max. ms

Max. 4ms

-30 to 460 ny

15G

10 - 55 Hz , Amplitude 1.5mm

5qr.
UL NO. E164730
CSA NO. LR109368

85



4.DIMENSIONS ( in mm )
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6.COIL DATA CHART
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7.HRS2(H) CHARACTERISTIC DATA

Timing Coil Temperature Rise
Time{ms) Temperature Rise( C)
15 i |
i | | i
i ¢ |
f |
10— ' 40- Z
!1 1A /
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AaLANLiGAavLash
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AMHIANAIITENIN Arduino Mega nu CT CASY MEAG1280(Duino Mega)
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N991 Auto Reset Wwazn1s Program Bootioader sl FTDI BitBang ‘il dnevinlii

-X : " 1
AnNazanunduluni sl lusniei Arduino Mega fiadlinnssagne Jump 1as

ETT CO..LTD +3+ WWW.ETT.CO.TH



gamsldnuuainlulasaaulnsaiaaisu ET-EASY MEGA1280 (Duino Mega) ETT

Tasva#svuasa ET-EASY MEGA1280 (Duino Mega)

gUuane TAsess9aaIuasn ET-EASY MEGA1280 (Duino MeGA)
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* uwnmay 6 i LED uamanniuzaes RX uay TX Mdmiunamanisiudedayamudng
uaim ET-EASY MEGA1280 fiumeuiiieed PC trun1anasm USB

® unneaa 6 (i LED D13 MW wiuvnauaniniminaiuass Bootloader uay Mvaseunis
YRUIBILBTARINN1TAILANTE Pin Digital-13 iIuAnE Logic 1" UAT wgaraudae
Logic “0"

o wuneat 7 {uadad Reset 1A wiuds Reset naindnueLe A

e wuneiat 8 s Jumper A miLdan n17 Program Bootloader U USB Port waz n1s
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Bootloader
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guamsldnuuainlulasaaulnsainadsu ET-EASY MEGA1280 (Duino Mega) ETT

AMANUHADIRTYYIUFAN J1a3uasa ET-EASY MEGA1280
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Adamsldnuuaialulasaaulnsaiaasiu ET-EASY MEGA1280 (Duino Mega) ETT
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