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ABSTRACT

This special project is a development of measurement system of semiconductor using
four-point probe. People entered value into the computer and calculated the resistivity. Before,
People entered current value by manual then read voltage value. After that resistivity values
calculated manually. Four-point probe have developed to change probe if damaged. Instead of
changing the entire series.Sample can be moved up to contact the probe. A constant current is
applied into the sample through the two outer probes, and the other is measured between the two
inner voltage probes. After setting a constant current source, the system is automatically recorded
voltage and number of cycle of measurement by the computer with Visual Basic programming.
The resistivity of the sample can be calculated by measure data. The system developed has been
calibrated 8 samples in standard machine. After that bring to measure at developed machine.
Measurement alternate machine then the next sample is measured to reduced the oxide adhesion
to the sample if the sample is contacted to air for a long time. As result, the samples measured
from the developed machine have the average resistivity value to close to the sample measured

from the standard machine

Keyword: four-point probe
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n on n+ layer

p on p+ layer

MOS
Spreading resistance

3-point probe

n on p layer All of the above

p on n layer Four-point probe sheet resistance measurement
coupled with thickness

Depth profiling 1. C-V measurements

2. C-V coupled with etched steps
3. Differential resistance in avalanche
4. Angle lap coupled with
a. Spreading resistance
b. 3-point probe
c. 4-point probe
5. Sequential thin-layer removal and sheet

resistance measurement

Lateral profiling

Electroplating (qualitative only)
Electro polishing (qualitative only)
Spreading resistance

2-point probe

Close-spaced 4-point probe

Photovoltaic probe

Very high resistivity

Hall measurements

Forward-biased 4-point probe

Very small areas

Spreading resistance
Voltage breakdown

C-V measurement

Noncontacting

Eddy current, microwave, capacitative coupled

probes

Small irregular-shaped sheets

Van der pauw




e
iﬂﬁl‘ﬁiﬁllﬂﬂﬂﬁ?‘ulﬁﬂ mﬁﬂﬁmwﬁ'mmuﬁuaﬂﬁmﬂwmsmm’immmau%’w%%
W‘ON’E]HUHJ“U@‘UHM LH@QﬂWﬂﬂ?1M1’JH llﬂ"lt!, i ']iﬂﬂTH’J‘éLl'ElUﬂJ'Iﬂ mamuaﬂluwmma"lﬂ

A=§ @ o ! =) @

uazdLdug 0gideds iﬁﬂﬁWSﬂaﬂJMWﬁauiwﬂjﬁqmw MdutlszAnivosanimd
GRIRARDERE suhuddesmsmsiaftuiui niedirulsiiddousovegintienne as
inmsudlaliimanzan nsmvesdaneunazinesunilongnld 3 luumee i udy dausie
FunlszAntamsanlaon hlodamelsziium1ddsTinavesmsdoty  fondsseTinas

) ] ' - v v A Ay A 4 v
%gicﬁﬂjﬁﬂﬁgﬂ']mﬂ']u'ﬂﬂ“]f'r]QLﬂU'Jﬂ“Ujﬂﬂ“ﬁﬁuﬂ]@uﬁ@gl‘w&]ﬂmﬂuﬂﬂ

4 o v w 1 1 1 o
wekmsatansesusnma Wi lassesde p-n 50660 p-n 0199 lauyssiunanis
= :; 9 o [ o a [ 1
uonma Wi waz luuansdl nsznan lvalddmsumsSaauso luuoanduivusesdouas

v Yy ) 2
goulvnsg lvadur v 1dunay

2.4 3 Inamuaumulivh
2.4.1 I I0aMwnuUMuIasnII(Direct resistivity method)

e'a 9 W 9 LY o 9 U & o ad o
IﬂEl‘Vl"JUl‘LJ!m’Jﬂ"IS’Jﬂﬂﬂ'IWG’]'luﬂ"luﬂJﬂilZ'Jﬂﬂ’ﬂiJﬂTLl“lﬂuﬂEl‘l«l “ﬁﬂLﬂN’J'ﬁ’JﬂIﬂUG’IN N3

[

9
Talaoasativu1efe TR 1AURIUNIUTINVDITATS LAIAENIAATIAIINIILAL

9
=]

~ @ qddyy o 3 A v w I~ a A

Wu%ﬁﬂW]ﬁﬁJ@ﬂﬁﬁﬁﬂ ﬂﬂﬂ'l‘i')ﬂ a‘ﬁuﬂaa‘n11?1ﬁm';“‘nmmmmmﬂugﬂmmmﬂmmw
" dj c; [ 1 n‘? c; 3w 9/ ) Y (] 1 1

HHUDU LW@‘V]‘il$'Jﬂﬂ'I‘W‘Ll‘ﬂ‘H14Wlﬂuﬁ'lﬂ'J'IlJEJTﬂW"lﬂ’E'JEJNLLLIH?JL! LU NIINTSUDN NI

9 3 '

| i o { 4 1
mviaen 1Wudy mmivssresIinszua IWdud lUndaredanilsuaznszuas Imasondiu

b

b

[ ' s g £ = v gw ' w o = 2 £
mamedienlatednaiunile luvazierdundannuaednd i ngadatensaesdiu
9/ [
NI AU
A | Y4 cf o o 1 3
‘i]'Iﬂﬂ’l"ﬂL':T’W]ﬁ']ﬂﬂﬂﬂi&’uﬁ!‘m&’ﬂ'ﬂﬂ"lﬂﬁWu I UIUHIANTTATIWANHATUNIUN
Yo A A o ' o v = v o o y
”M‘ﬁﬂﬂmu WONIHUARNT R Lﬂummmumuﬂu WUANUTUNUIOUTNIWATUNIULGE

WH%HM]@@ A ﬂikﬁmﬂﬂﬁﬂﬂﬂ‘iwllﬁqﬂﬁﬂﬂqﬂ uagl L?JU’FI’J'I?JEJTJ“UBQ’J’GT r”H’]']'i":l}fﬂ

R0

= | e A P =1 VoA Y g 1 & g o A 2 o
VSIUUITITUL ﬂu FNTLAINUASIIALTD LW]ﬂ-W]Ulﬂ!ﬂuﬂ’}ljﬁ$N1m°ﬂ~3ﬂ'ﬂ\3ﬂ1u3ﬂﬂﬂﬂ

o 9 @
valeenllsznounleny



2.4.2 35 3aammanumumulagds 2 42 (Two point probes)
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1A309 Constant  Current  Source ﬁ“l%”lumwﬂaaaﬁyﬂum?miu Model 220
Programmable Current Source ﬁwaﬁiﬂﬂ Keithley Tﬂﬂm"?ﬂﬂﬁyﬂ$Lﬂulﬂ?iﬂﬂﬁ1§ﬁ1ﬂ§'ﬂihtl
nssualdfuInsuguen (11 fu 4) Tavfinszuaiiunniigaiannsodieldrduogy
Aun13INAQUBaTerufAo V=IR 1y

auyAnwnszud smA fmua v 137 1v uaz R 137 1000

110 V=IR 9% 1891
V= (5x10") x 100
V=05V
uaaeh Current Source 1 ansaTwnszue l@muiidasms
uAIn muyATIenIzI 20mA Svua v 13T 1V ez R 137 1000
910 V=IR 92 197
V =(20x10") x 100
V=2V

8 v
L@R921 Current Source 3 lUeuIsoRenszua ldmundoanis

3.2.2 Multimeter
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317 14 Multimeter A1UHT

=

[} . ] ¥ o 1 . ] .
1AT04 Multimeter N1 lunmanaaesiifuinioaiu 344014 Anda10 Agilent
. A Aave w o w Ay @ Yoo &
Multimeter 15038 1¥d 1503081 v N ldnnnsnaaos lavvzaadisu Insudaf 2 uay 3veq

4-point probe

a ] 2 g
#13190 3.1 ﬂ’]ii‘ﬂ\‘l']ﬂlﬂiﬂﬂ Multimeter

Function Range

(For accuracy specifications, consult the full manual)

DC Characteristics DC Voltage Range and input Resistance
0.1V,1V.,10V: input resistance selectable IOMW or >10GW
100mV to 1000V : R, = 10MW

DC Current Range and shunt resistance
10mA,100mA : R, =5W

shunt

1A 3A:0.1W

AC Characteristics: true RMS AC Voltage from 3 Hz to 300 kHz

AC Current from 3 Hz to 5 kHz

Resistance range: 2-wise and 100W,1kW,10kW,100kW,1IMW and 100MW

4-wise method | Input protection: 1000V

Frequency and Period Frequency range: 3Hz-300kHz

measurement Input voltage range: 100mV to 750V
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3.2.3 4-Point Probe

- B

WL

317 15 4-Point Probe

. Hq 4 a . @ e oA A d ~
4-point probe N1¥lUMINAADIN WAANIIIN Signatone Aantisdoiiiuldvingliianumine

Fd

@ A
AU

Standard Head

SP4'| || || §| " " ” ,| | S = Standard, flying lead termination
—— ¥ =15" wire, 9 pin D sub, for SYS-301
Q = 6" wire, 9 pin D sub, for QuadPro

R = 1.6 mil radius tip
F = 5 mil radius tip
B = 10 mil radius tip

T = Tungsten Carbide

) = Osminm

045 = 45 gram spring pressurce
085 = 85 gram spring pressure
180 = 180 gram spring pressure

40 = 40 mil spacing between tips
50 = 50 mil spacing between tips
62 = 62.5 mil spacing between tips

317 16 A7UNIIBVDI 4-point probe
1 F Y
i =q 9 ' o i a o ]
4-point probe N11% U5282H1991A97 1-4= 50 mil 1159NATT 45 gram F2veeTNsUIIEIN

Tungsten Carbid
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Properties v 1 X

BtnVoltCon System Windows.Forr «
OER Al a2 # |
{ApphcaticnS 4
{DataBinding: "
{(Name)
AccessibleDe
AccessibleMNa

AccessibleRol Default
AllowDrop

BtnVoltCon

mn

Falze
Top, Left
False

Anchor
Autokllipsis
AutoSize
AutoSizeMod GrowOnly
BackColor I:I Transparen
Backgroundlrlzl (none)
BackgroundIr Tile

False

CausesValidatl True

ContextMenu (none)
Doefniils

T

[Name}

Indicates the name used in code to
identify the object.
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Private Sub Buttonl_Click(Byval sender As System.Object, ByVal e As System.ZventArgs) Handles Buttonl.Click

If TextBoxT.Text = (“") Then

“essageBox,Show("Please input Thickness value!!™)
ElseIf TextBoxS.Text = ("") Then

MessageBox.Show("Please input Probe Spacing value!!")
ElseIf TextCurrl.Text = ("") Then

MessageBox.Show("Please input Initial Current value!l")
ElseIf TextCurr2.Text = (") Then

MessageBox.Show("Please input Final Current value!!™)
Elself TextCurrl.Text = TextCurr2.Text Then

MessageBox.Show("Current must be different!!"™)
ElseIf TextCurr2.Text >= 2 Then

MessageBox,.Show("Please Decrease Final Current!!")
Else

TabControll.SelectedTab = TabMeas 'ilit next
End If

End Sub
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vInu1d11sunsu Agilent connection expert 10 Library suite 1fio¥nsfaanany
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TSRS/ e

31U 24 msasirda l)dunToeilodarmulasiunsy AgilentlO Library suite

B Agilent Connection Expert = @ B
| File Edit View 1OConfiguration Tocls Heip i
| Refresh Al ) Undo ! Properties BB interactive 10 W§ Add instrument 9 Add Interface 3% Update Drivers ¢ Delets ‘
romkCode e e o on b | 7B et 34034 ;
| - instrume GPIB
| Tasks for This Instrument . — e frona o
| ~ Refresh Al |
| 2 - , —els[E) X SN
@ igkreahtiiis instrome = A.gwlen‘]n‘eran.ve IO,, CONNECTED TO GP[EDE&]NSTR r = : htification were done
> | Connect Interact Hel, e e
Lﬁ Changeproperties | | = (o : Change Properties... ‘
| [.A 1] L&l 3
[ e comaanctath Device Clsar Read STE SYSTERR? CaarHstoy  Options
$ rindorupdate diverd | Commane [EIDNINGRIIIGY | Commandss | [STR
| w Change the label Send Command | Read Response I Send & Read l .CKAROJMOIA.O,W—S-:
?f Add aprogramming &i| Instrument Session History B
g Ignere -> MEAS:VOLT:DC? 10,0.003
| | |- +5.40000000E-03
K Delete .
General Tasks i Z
- GPIB address 26
& Refresh all | SICL address gpib0,26
| Add an instrument | Address check Yes
Auto-identify Yes
| More Information
QJ How do I get drivers? . Bl
i e s 3 1 L ’ Y & . \
16.3.17914.4 64 bit: 1 provider; 32 bit: Agilent VISA is primary

~ & = A Yo o @
71U 25 mInevauoIvsuAToale e lasumdinnTysunsy

13943071151 19A® Constant Current Source 8@ KEITHLY 31 220 PROGRAMABLE
) i 4 A A A dd Y,
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: GPIB Setting :

Multimeter Setting

GPIBPot: O %

: Cument Source Setting :

GPIB Port : a $
Volt Limit 0 z

Private Sub ConnectBtnl Click(ByVal sender As System.Object, ByVal e As System.Cventargs) Handles BtnVoltCon.Click
‘ifounowToaATnonidadilng 4
Dim mgr As Ivi.Visa.Interop.Resourcellanager
mgr = New Ivi.Visa.Interop.ResourceManager
dmm = New Ivi.visa.Interop.FormattedI0488
Dim ioAddress As String
ioAddress = "GPIB@:: " + NumGPIB1.Value.ToString()
dmm.I0() = mgr.Open(ioAddress)
BtnVoltCon.Enabled = False
NumGPIB1.Enabled = False
BtnVoltCon.BackColor = Color.Green
BtnVoltCon.Text = "Connected”

End Sub

dl. & o L} ~ d‘. 1 ar d’l A
Eﬂ"v’] 26 NIDONLUUY user interface ngﬂ'J'E]EJ'Nﬂ'IﬁHJU‘HIﬂillﬂiulﬂi’ﬂwﬁﬂﬂﬂlﬂiﬂﬂuﬂ



3.5 Flow Chart v@3115uns

[ﬁ Start ]

Input s, t,initial I, final I,
Number of cvcle

Al = (ficurr - Ia) /
(Number of cycle - 1)

v
Ia+1l = Ia + AI

35

Stop

!

Fe X
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A13199 4.1 HAN1INANDY SnO, ANUKUI 479 nm (IATD4839)

Current ( [LA) Voltage (V) Resistivity (Q.cm )
0.1 0.0029567 6.418517374
0.2 0.0058401 6.338927224
0.3 0.0086499 6.259187286
0.4 0.0114284 6.20230074
0.5 0.0141465 6.141933054
0.6 0.0167714 6.067970992
0.7 0.0192974 5.984505604
0.8 0.0217738 5.908418123
0.9 0.0241784 5.831916247

1 0.0265564 5.76493904 1

Resistivity (avg) = 6.091861 Q2.cm

A5 1AAINNHFUWHETZHIE V A1 1

0.03
y = 0.026x + 0.00Q

0.025
0.02

0.015 /
0.01 //

0.005 —

V(V)

0 0.2 0.4 0.6 0.8 1 1.2

I(pA)

3191 28 ns AR NMUFURUT 32119 V 7D T 189Sn0, AIUHUT 479 nm (1A594959)
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MANTINEII01AT VA A1H917 slope 1A IUINMIAT Resistivity (p) 9INFAT

[ ' F
o= 4_532{%}@@ A1 Resistivity (p ) mao lavnmsnaanaiine 6.091861 Q.cm

H " 1 ¥
A13199 4.2 HAMINATDI SnO, AWK 479 nm (1NT0INA519TN)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.003517 7.634943039
0.2 0.0069737 7.569352558
0.3 0.010474 7.57912454
0.4 0.0138911 7.538809008
0.5 0.0172378 7.484089599
0.6 0.0205492 7.434812238
0.7 0.0238081 7.383332294
0.8 0.0269769 7.320287225
0.9 0.0300711 7.253247082

1 0.0331279 7.191506709

Resistivity (avg) = 7.438950 £.cm

0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

V(V)

NS IHUAAIANNTNNUSTZHIG V U 1

y =0.033x+0.000~

el

o~

el

/

/

,

0 0.2

0.4

0.6 0.8 1

I (pA)

1.2

~ @ w d 1 [ A = Fl .3
E']JTI 29 ﬂﬁ']ﬂﬁ!ﬁﬂﬂﬂ'ﬂijﬁuwu‘ﬁ‘iﬁﬂ’ﬂﬁ Vnul ‘U’ENSHO2 AMUHU 479 nm (IATDINTITINUU)

AT laaniiif va 718910 slope 11 IMIMNIAT Resistivity (p) 91AGAS

p= 4_532;[;%}361 Resistivity (p ) 1R 1d9nM15naaesiife 7.438950 Q.cm
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14 H 3
FUNUNMINTIane sno,Anududu 0.2 M szoznalunmsnunios 4 he AWMU

1 F 1 1
574 nm 1M 33 TABISURUNTEUAAILA 0.1 LA - 1 pA Wah lALaadan1sneh 4.3 uag 4.4

13199 4.3 HANINARDI SnO, AWK 574 nm (1ATD9939)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.0009718 2.528147201
0.2 0.0019225 2.500653344
0.3 0.0028759 2.493842096
0.4 0.0038364 2.494990816
0.5 0.0047878 2.490971573
0.6 0.0057413 2.489246779
0.7 0.0066882 2.485520444
0.8 0.0076404 2.484465357
0.9 0.008584 2.481128054

1 0.0095302 2.479174369

Resistivity (avg) = 2.492814 Q.em

0.012

0.01
0.008
0.006

V(V)

0.004
0.002

AUEAIN NUTUNUS T2 V U 1

y =0.009% %
/
/
/
/
0 0.2 0.4 0.6 0.8 1
1(UA)

1.2

H v w i @ 4 =2
gﬂ‘ﬁ 30 AUUEAIANNAUNUTIZH I V A [¥94Sn0, ATUNUI 574 nm (1NT09959)

nanslaseniag v 718910 slope 1 IuImMIAT Resistivity (p) 910ga3

] T 2/
p= 45321 (K}fl £, Resistivity (p ) i@ Idv1nmsnaassiife 2.492814 Q.cm
7|4
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#115197 4.4 HAMINATDL SnO, AWK 574 nm (193D9NA319UU)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.0012096 3.146794144
0.2 0.0024095 3.134011022
03 0.003603 3.124268032
0.4 0.0048069 3.126163995
0.5 0.0060021 3.12276947
0.6 0.0071843 3.11485715
0.7 0.0083724 3.111386925
0.8 0.0095538 3.106635526
0.9 0.0107224 3.099230443

1 0.0118973 3.094941597

Resistivity (avg) = 3.118105 £2.cm

a9

A IEAINNNTUNUSSZHIN V 7D T

1.40E-02

1.20E-02

y=0.011x + 4E-05/
/
/
4.00E-03 |- /
2.00E-03 //

0.00E+00

1.00E-02
8.00E-03
6.00E-03

V(V)

0 0.2 0.4 0.6 0.8 1 1.2

1(HA)

= o o 3 [ A A g g
35U 31 AR NUANIRUTIEM N V AU T Y99 SnO, ANUWUI 574 nm (195 04Aa31971)

AN v 1 18910 slope 11AU99M1A1 Resistivity (p) 910gA3

p= 4.5321[—1/—Jflﬂ A1 Resistivity (p ) mavh 1da1nnsnaaesiife 3.118105 Q.cm
L

Vv 1 ]
FunuinsIafe sno,a1ududy 0.2 M szazna1lun1snunses s hr ALK

" F 1 [
832 nm M3 Ialaeisuaenszuadaun 0.1 pA - 1 pA wah 1auanidansei 4.5 uas 4.6



A13197 4.5 HANTNAADI SnO, ATUWU 832 nm (1AT9959)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.0001754 0.661488058
0.2 0.0003439 0.648360631
0.3 0.000517 0.649835574
0.4 0.0006856 0.646341462
0.5 0.0008555 0.645170307
0.6 0.0010198 0.640888512
0.7 0.0011865 0.63914011
0.8 0.0013494 0.636011839
0.9 0.001514 0.634314011

1 0.0016763 0.632094161

Resistivity (avg) = 0.643364 {Q.cm

ANHAAIANNEFNNUS TZHII V D T
1.80E-03
1.60E-03 s
= 0.001x + 1605
1.40E-03 Y /
1.20€-03 i
g 1.00E-03 Sl
> 8.00E-04 —
6.00E-04 =
4.00E-04 s
2.00E-04 »
0.00E+00
0 0.2 04 0.6 0.8
1(LA)

1.2

319 32 nluaan ALY T5EM 319 V AU T U049 SnO, ANUNUT 832 nm (19T93939)

40

1NAINET01AT VI 118910 slope 1A 14IMMIAT Resistivity (p) 910gAT

] v i
o= 4‘5321{%Jf1f2fh Resistivity (p ) 1naoh 1d91nn15naa0aiife 0.643364 Q.cm
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A A 4 g 2
13190 4.6 HANITNADDI SnO, ANUKUT 832 nm (IATOINAT1NUN)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.0001595 0.60168975
0.2 0.0003187 0.600886607
0.3 0.00048 0.60336255
0.4 0.000639 0.602444817
0.5 0.0008015 0.604488307
0.6 0.0009603 0.603531699
0.7 0.0011187 0.602602779
0.8 0.001278 0.60237129
0.9 0.0014338 0.600710644

1 0.0015859 0.59801867

Resistivity (avg) = 0.602010 2.em

o o d v
AR NNANNUEITZHI V AU T

0.002

"

0.0015
y = 0.001x + 3V
0.001

0.0005 /
/

0 0.2 0.4 0.6 . 08 1 152

V(V)

1(UA)

= B0k .. o ' o A Ay -3
319 33 nsluansn NUFNRLFIZHAT V AU 1999 SnO, ATUNU 832 nm (195 0aNA319TL)

nnnsasadhiam v 118910 slope ufuammia Resistivity (p ) 911ngn3

p= 4_532{[K-Jflf, i1 Resistivity (p ) mAoh 1A1nMINAasIiine 0.602010 Q.cm
L

¥ ] 1
FUNUNIINTIARD SnO,ANMALTY 0.3 M 32oz11a1 luMSWIUATEA 3 hr ALK

" v ] v
718 nm 1M 3 3a Tagisun1onszuaaaug 0.1 pA- 1 pA wah lauanifdinised 4.7 uas 4.8



15191 4.7 HAN1INATDY SnO, ANUNU 718 nm (19594959)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000081579 0.265456092
0.2 0.0001574 0.25612369
0.3 0.000231 0.25057783
0.4 0.0003036 0.246984899
0.5 0.0003747 0.243902407
0.6 0.0004464 0.242129424
0.7 0.000516 0.239901691
0.8 0.0005847 0.237841633
0.9 0.0006539 0.236427374

1 0.0007202 0.234359472

Resistivity (avg) = 0.245370 £2.cm

v oW d s
paluaaInNNFuRUE sz V AU T
8.00E-04
& >
TA0ED y=7.00E-04x + 169E-05 _~"
6.00€-04 —
. 5.00E-04
= g el
2 4.00E-04
= il
3.00€-04 —
2.00E-04 o
1.00E-04 |—
0.00E+00
0 0.2 04 06 08 1 12
I(1A)

U7 34 namluaasnnuduiussznd1a V /U 1999 Sn0, ANNKWL 718 nm (10599974)

MnATIMEINIntha v 114910 slope 1A mImmIA Resistivity (p ) 910gA3

a
-~

p= 4_532;(;%)@ M1 Resistivity (p ) nas#l IA9IAMINARDINAD 0.245370 Q.cm
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~ A 4 9 &
AN 4.8 HAN1TNAR DY SnO, AUHUY 718 nm (LNTDINTIINUVY)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000040894 0.133068089
0.2 0.0001258 0.204740161
0.3 0.0002111 0.228980112
0.4 0.0002926 0.238048671
{5 0.000377 0.245377113
0.6 0.0004574 0.248075527
0.7 0.00054 0.251055859
0.8 0.0006194 0.251955758
0.9 0.0007034 0.254327499

1 0.0007837 0.255021247

Resistivity (avg) = 0.231065 C2.cm

o o d s
ANHEAIN NNFNNUTIZH IV AU T
9.00E-04
8.00E-04
7 00E-04 y = 8.24E-04x - 3.80E-05 "
6.00E-04 //
2 5.00E-04 =
S 4.00E-04 —
3.00E-04 —
2.00E-04 =
1.00E-04 —
0.00E+00
0 0.2 0.4 0.6 0.8 ;| i.2
I(HA)

4:{ o v o T s d:] 4:{ ) :g
EﬂTl 35 ﬂi?WLLﬂﬂﬂﬂ’ﬂNﬁNWUﬁi&‘H’JN VAU 1993 SnO, AMUHUI 718 nm (LATDINTTINUN)

1T @301 v/ 118910 slope 1A 1M0M1AT Resistivity (p) 310803

p= 4.532{?}% A1 Resistivity (p ) maof 1d1nmsnaasaiifie 0.231065 Q.cm

o !
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$115199 4.9 HANTNABBY SnO, AUWUT 833 nm (1A504959)

Current (LLA)

Voltage (V)

Resistivity (€2.cm)

0.1 0.00003153

0.119030659

0.2 0.000053645

0.101259113

0.3 0.000074419 0.09364777
0.4 0.00009617 0.090764181
0.5 0.0001192 0.090022362
0.6 0.0001402 0.088253073
0.7 0.0001619 0.08735926
0.8 0.0001832 0.086482682
0.9 0.000205 0.08601063

1 0.0002266 0.085577494

Resistivity (avg) = 0.092840 .cm

V(V)

o o d [
ﬂi1ﬂl!ﬁﬂ\iﬂ'31ﬂﬂ‘u‘wuﬁi$ﬂ'§n Voul

2.50E-04
2.00E-04 y=2.17E-04x + 9.95E-06 -~
1.50E-04 /
1.00E-04 /
5.00E-05 //
0.00E+00

0 0.2 0.4 0.6 0.8 1

I(HA)

1.2

‘:_;-7 ‘ o o 4 ) ' ol y =
7U7 36 naliaasnnuduRUEIEn e V AU T 909 SnO, ATUKU 833 nm (150995 9)

44

AN mIam v 118910 slope 11AIUIMNIAT Resistivity (p) 910303

p=4.532t(

V
1

[ ' 9
le'f?_ A1 Resistivity (p ) maoh 1¢91nn15NAa0aliAe 0.092840 Q.cm



v ' ' ¥
A15199 4.10 HAN1INATBY SnO, AN 833 nm (15093 19U1)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000031426 0.118638045
0.2 0.000065565 0.123759044
0.3 0.000098851 0.124392641
0.4 0.0001328 0.125347441
0.5 0.0001677 0.126673842
0.6 0.0002033 0.127963309
0.7 0.0002385 0.128643287
0.8 0.0002725 0.128598794
0.9 0.0003061 0.128407729

1 0.0003405 0.128548962

Resistivity (avg) = 0.126097 {2.cm

45

v e ¢ [
nmﬂsmmmmﬁuwumm’in vaul

y = 3.45E-04x - 3.82E-06 _—~

/

4.00E-04

3.00E-04
2 2.00E-04
=

/

1.00E-04
/

0.00E+00

0.2 0.4

0.6 0.8 1

1(UA)

1.2

~ v w o 1 Qs A Ay 3
Eﬂ‘ﬂ 37 ﬂi’lT‘]LLﬁﬂﬂﬂ’)’mﬁllwu‘ﬁ‘igﬁ'JN VAU 1993 SnO, ANUKUT 833 nm (ITOINATI9UU)

1NTHEINTEIHAT V/I 7118910 slope 1NAIUINNIAT Resistivity (p ) 110AT

= 4,532:[?)f|f2?i’| Resistivity (p ) tnaef 149 nmsnaansilfie 0.126097 Q.cm

qy { o o Y ! :
FUNUNIINTIAAD SnO,ANUALYY 0.3 M 52821781 1UMSWUIATEA 5 hr ANUNN

¥ Y ] 1
770 nm 1M 330 TA8EUONTLUAAIA 0.1 LA - 1 pA Hail IALaRIRen1s19N 4.11 uag 4.12



M15199 4.11 HANITNABDY SnO, AUNUI 770 nm (158493 9)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000019174 0.066910352
0.2 0.000042858 0.07477949
0.3 0.00006623 0.077039613
0.4 0.000089509 0.078088541
0.5 0.0001133 0.079123394
0.6 0.0001373 0.079885996
0.7 0.0001603 0.079928703
0.8 0.0001844 0.080477199
0.9 0.000209 0.081060842

1 0.0002335 0.081509609

Resistivity (avg) = 0.077880 {2.cm

v o d o
ﬂi]ﬂ!!ﬂﬂﬂﬂ?'ﬂlﬁﬂwuﬁigﬁ'j%ﬁ Viul

2.50E-04
y = 2.38E-04x - 5.08E-06

2.00E-04 //

1.50E-04
E /
> 100E-04 — /

5.00E-05 —

0.00E+00

0 0.2 0.4 0.6 0.8 1 12
1(H1A)
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{ o a o o ' ar T y =
3U7 38 N3 MuaAIn NUAURLFIZHI V AU T Y93 SnO, AIUNUT 770 nm (1T99234)

MANTINAININNAT V/ 7110010 slope 1IRMINNIAT Resistivity (p ) 21NN

' i v
p= 4,532;(?]f1f2 i1 Resistivity (p ) 1A IAnInnsnanesiifie 0.077880 Q.cm
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#1319 4.12 HANINARBY SnO, AWHUT 770 nm (NTBINT319AU)

47

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000055786 0.194673047
0.2 0.000079916 0.139439028
0.3 0.0001045 0.12165815
0.4 0.0001293 0.112839248
0.5 0.0001554 0.1085271
0.6 0.0001837 0.106849282
0.7 0.0002127 0.106039685
0.8 0.0002407 0.105001517
0.9 0.0002707 0.104995895

1 0.000301 0.105060492

Resistivity (avg) = 0.120508 £2.cm

v o d o
ﬂ‘ﬂﬂ!!ﬁﬂﬂﬂ?]&lﬁﬂwuﬁigﬂ'j%ﬂ Viul
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1.00E"04 /
5.00E-05
0.00E+00
0 0.2 0.4 0.6 0.8 1 1.2
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{ ) v o o i @ i § A g
311 39 n3mluaraIn uAURUEIZHIE V A1 T Y93 SO, AMUNU 770 nm (195 033 1940)

AT aIsndhar v 118910 slope mfuamm Resistivity (p ) 1nans

p=4.5321 (KJ f.£,71 Resistivity (p ) (naef 1d91nn1snaanafiie 0.120508 Q.em
7 | Ak
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A13197 4.13 WANINATD ITO AWK 1160 nm DURYMH

=

a

131 400%¢ (10509979)

Current (LLA) Voltage (V) Resistivity (€2.cm)
0.1 0.000002951 0.001551375
0.2 0.000005903 0.001551638
0.3 | 0.000008532 0.001495124
0.4 0.000011234 0.001476461
0.5 0.000013832 0.001454329
0.6 0.000016222 0.001421349
0.7 0.00001882 0.001413414
0.8 0.00002172 0.001427307
0.9 0.000024318 0.001420473

1 0.00002677 0.00140733

Resistivity (avg) = 0.001461 Q.cm

v{v)
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y = 3E-05x + 6E-07 -~
/
/
/
=
0 0.2 0.4 0.8 1
1(HA)

1.2

U7 40 namluaasanuduRLT 521919 V AL 1993 ITO AWML 1160 nm oUTgaN

ninas st vi 7118010 slope 1f1uIm1A7 Resistivity (p ) 9103

400°¢ (1n15949939)

o= 4,532;(%};’1]@ 1 Resistivity (p ) RAeN 1A01INMINAa0INAD 0.001461 Q.cm
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A13199 4.14 HANIINAADA ITO ANUNUT 1160 nm oUAGANAI 400°c(1nToaiad19iy)

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000002681 0.001409433
0.2 0.000005861 0.001540598
0.3 0.000008293 0.001453243
0.4 0.00001138 0.00149565
0.5 0.000013978 0.00146968
0.6 0.000016856 0.0014769
0.7 0.000019776 0.001485211
0.8 0.000022645 0.001488093
0.9 0.000025762 0.001504821

1 0.000028454 0.00149586

Resistivity (avg) = 0.001481 Q.cm

ANNHAAIANNTNNUSTZHI V AU T
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Y oA it
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1ANIaI0iA v/ 11800 slope 11 1UIBIMIAT Resistivity (p ) 910gA3

p=4.532 [;} £/, Resistivity (p ) Ao Id91nninaans

Fd

117D 0.001481 Q.cm
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E 1 0 9
FUNUNNINGIAAS ITO ANUHUT 1160 nm 10U TIN5 T8 1A 815 U 10nITLLULER LA

0.1 pA -1 pA wah lAuaaIfenns197 4.15 Lag 4.16

A15199 4.15 Wan1sNAaBY ITO ANUHUT 1160 nm Illiﬂ‘u (Lﬂ?ﬂxﬁ)?ﬂ)

Current (JLA) Voltage (V) Resistivity (Q.cm)
0.1 0.000014902 0.007834159
0.2 0.000029431 0.007736113
0.3 0.000044084 0.007725161
0.4 0.000058716 0.007716925
0.5 0.000072341 0.007606105
0.6 0.00008742 0.007659622
0.7 0.0001018 0.007650234
0.8 0.0001159 0.00761658
0.9 0.0001306 0.007631643

1 0.000145 0.007627922

Resistivity (avg) = 0.007680 2.em
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3191 42 pawliamenuduiuT5E e V AD 183 ITO AWMU 1160 nm 1oy (1AT09959)

1ANTUEI0IA1 VI 3118917 slope 1f1130M19A7 Resistivity (p ) 910013

p= 4_532;(%%]@141 Resistivity (p ) e ldnnn1snaansiiie 0.007680 Q.em



A13199 4.16 KAMTNAADY ITO AIUHUI 1160 nm 101 (1ATDINAT19U)

51

Current (LLA) Voltage (V) Resistivity (Q.cm)
0.1| 0.000015204 0.007992924
0.2 | 0.000030522 0.008022289
03] 0.000044915 0.007870783
0.4 0.000060493 0.007950473
0.5| 0.000074949 0.007880316
0.6 0.000090184 0.0079018
0.7 0.000105 0.007891386
0.8 0.0001201 0.007893827
0.9 0.0001352 0.007899347
1 0.0001506 0.007920744
Resistivity (avg) = 0.007922 £2.cm
A NLAAIANUFUNUSSZH IV AU T
1.60E-04
o
1.40E-04
v =1,50E-00x + 1.84E-07
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Code ¥0311511n53 4-point probe (Visual Basic)

'Imports Library ﬁi‘iuflu

Imports System.Windows.Forms.TabPage
Imports System.IO

Imports System.10.Ports

Imports System.Math

Imports System.Threading

Imports System.Resources

Imports Ivi.Visa.Interop

Imports Microsoft.VisualBasic

Imports System.Windows.Forms.DataVisualization.Charting

Public Class Form1
Public dmm As Ivi.Visa.Interop.Formattedl0488
Public curr As Ivi.Visa.Interop.FormattedlO488
Public dtTest As New DataTable
Public t As Object
Public s As Object
Public fl1 As Object
Public RO As Double
Public R1 As Double
Public R2 As Double
Public R3 As Double
Public R4 As Double
Public R5 As Double
Public R6 As Double
Public R7 As Double
Public R8 As Double
Public R9 As Double



Public R10 As Double
Public R11 As Double
Public R12 As Double
Public R13 As Double
Public R14 As Double
Public R15 As Double
Public R16 As Double
Public R17 As Double
Public R18 As Double
Public R19 As Double
Public resisR As Double
Public dI0 As Double
Public dI1 As Double
Public dI2 As Double
Public dI3 As Double
Public dI4 As Double
Public dI5 As Double
Public dI6 As Double
Public dI7 As Double
Public dI8 As Double
Public dI9 As Double
Public dI10 As Double
Public dI11 As Double
Public dI12 As Double
Public dI13 As Double
Public dI14 As Double
Public dI15 As Double
Public dI16 As Double
Public dI17 As Double
Public dI18 As Double
Public dI19 As Double

Public ficurr As Double



Public n As Double
Public g0 As Double
Public gl As Double
Public g2 As Double
Public g3 As Double
Public g4 As Double
Public g5 As Double
Public g6 As Double
Public g7 As Double
Public g8 As Double
Public g9 As Double
Public g10 As Double
Public g11 As Double
Public g12 As Double
Public g13 As Double
Public g14 As Double
Public g15 As Double
Public g16 As Double
Public g17 As Double
Public g18 As Double
Public g19 As Double
Dim axisy As Double
Dim axisx As Double

Dim data(,) As Object

Private Sub ConnectBtnl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles BtnVoltCon.Click

y T 4 aa v aa 4
'L%@lﬂw’l'E)Lﬂ?ﬂ%ﬂﬁ]ﬁﬂﬂllﬂﬂﬂlﬁﬂﬁ
Try

Dim mgr As Ivi.Visa.Interop.ResourceManager

mgr = New Ivi.Visa.Interop.ResourceManager



dmm = New Ivi.Visa.Interop.Formatted|O488

Dim ioAddress As String
ioAddress = "GPIBO:: " + NumGPIB1.Value.ToString()
dmm.IO() = mgr.Open(ioAddress)
dmm.IO.Timeout = 7000
BtnVoltCon.Enabled = False
NumGPIB1.Enabled = False
BtnVoltCon.BackColor = Color.Green
BtnVoltCon.Text = "Connected"
Catch ex As Exception
MessageBox.Show("Please check GPIB address!!")
End Try

End Sub

Private Sub BtnCurrCon_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles BtnCurrCon.Click

ouABIATD Current Source

Try
Dim mgr As Ivi.Visa.Interop.ResourceManager
mgr = New Ivi.Visa.Interop.ResourceManager
curr = New Ivi.Visa.Interop.Formatted10488
Dim ioAddress2 As String
ioAddress2 = "GPIBO:: " + NumGPIB2.Value.ToString()
curr.]O() = mgr.Open(ioAddress2)
curr.]O.Timeout = 7000
BtnCurrCon.Enabled = False
NumGPIB2.Enabled = False
NumVlimt.Enabled = False
curr. WriteString("REN X")

Delay(1.5)



curr. WriteString("D1 X")
Delay(0.5)
curr. WriteString("V" + NumVlimt.Value. ToString() + ".00E+00X")
Delay(1)
curr. WriteString("D0 X")
Delay(0.25)
BtnCurrCon.BackColor = Color.Green
BtnCurrCon.Text = "Connected"
Catch ex As Exception
MessageBox.Show("Please check GPIB address!!")
End Try
End Sub

Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
Try
If TextBoxT.Text = ("") Then
MessageBox.Show("Please input Thickness value!!")
Elself TextBoxS.Text = ("") Then
MessageBox.Show("Please input Probe Spacing value!!")
Elself TextCurrl.Text = ("") Then
MessageBox.Show("Please input Initial Current value!!")
Elself TextCurr2.Text = ("") Then
MessageBox.Show("Please input Final Current value!!")
Elself TextCurrl.Text = TextCurr2.Text Then
MessageBox.Show("Current must be different!!")
Elself TextCurr2.Text >= 5000 Then
MessageBox.Show("Please Decrease Final Current!!")
Elself TextRound.Text < 2 Then
MessageBox.Show("Number of cycles should more than 1 !!")
Elself TextRound.Text > 20 Then

MessageBox.Show("Number of cycles maximun 20")



Else
Tab.SelectedTab = TabMeas] 'ﬂiJ next
End If
Catch ex As Exception
MessageBox.Show("Please check Connector!!")
End Try
End Sub

Private Sub btnStt_Click(ByVal sender As System.Object, ByVal ¢ As System.EventArgs)
Handles btnStt.Click
Try
Labell0.Text = "0.0"
Labell1.Text ="0.0"
Labell2.Text = "0.0"
Labell3.Text="0.0"
Labell4.Text ="0.0"
Labell4. Text = "0.0"
Labell5.Text = "0.0"
Labell6.Text = "0.0"
Labell7.Text="0.0"
Labell8.Text="0.0"
Labell9.Text = "0.0"
Labell10.Text = "0.0"
Labell11.Text = "0.0"
Labell12.Text ="0.0"
Labell13.Text = "0.0"
Labell14.Text = "0.0"
Labell15.Text ="0.0"
Labell16.Text = "0.0"
Labell17.Text ="0.0"
Labell18.Text ="0.0"

Labell19.Text = "0.0"



LabelV0.Text = "0.0"
LabelV1.Text="0.0"
LabelV2.Text ="0.0"
LabelV3.Text ="0.0"
LabelV4.Text ="0.0"
LabelV5.Text ="0.0"
LabelV6.Text="0.0"
LabelV7.Text ="0.0"
LabelV8.Text ="0.0"
LabelV9.Text = "0.0"
LabelV10.Text = "0.0"
LabelV11.Text = "0.0"
LabelV12.Text ="0.0"
LabelV13.Text ="0.0"
LabelV14.Text = "0.0"
LabelV15.Text = "0.0"
LabelV16.Text = "0.0"
LabelV17.Text = "0.0"
LabelV18.Text ="0.0"
LabelV19.Text ="0.0"
LabelRO.Text = "0.0"
LabelR1.Text = "0.0"
LabelR2.Text ="0.0"
LabelR3.Text = "0.0"
LabelR4.Text = "0.0"
LabelR5.Text = "0.0"
LabelR6.Text = "0.0"
LabelR7.Text ="0.0"
LabelR8.Text ="0.0"
LabelR9.Text ="0.0"
LabelR10.Text="0.0"

LabelR11.Text="0.0"



LabelR12.Text ="0.0"
LabelR13.Text ="0.0"
LabelR14.Text ="0.0"
LabelR15.Text ="0.0"
LabelR16.Text="0.0"
LabelR17.Text="0.0"
LabelR18.Text = "0.0"
LabelR19.Text ="0.0"
LabelResisR0O.Text = "0.0"
LabelResisR1.Text = "0.0"
LabelResisR2. Text = "0.0"
LabelResisR3.Text = "0.0"
Delay(0.5)
fnanszuaiineluidazsey
ficurr = TextCurr2.Text
dl0 = TextCurrl.Text

n = (ficurr - dI0) / (TextRound.Text - 1)
dI1 =dI0 +n

dl2=dIl +n

dI3=dI2 +n

dl4=dI3 +n

dI5=dl4 +n

dle =dI5 +n

dl7 =dIl6 +n

dI8 =dI7 +n

dl9=dI8 +n

dI10=dI9 +n

dill =dI10 +n
dl12=dIll +n
dl13=dIl12+n

dil4 =dI13 +n

dI15 =dll4 +n



dI16 =dI15+n
dI17 =dI16 +n
dl18 =dI17 +n
dl19=dI18 +n
s = TextBoxS.Text
t = TextBoxT.Text
Dim dI() As Object = {dI0, dI1, dI2, dI3, d14,
dI5, die, dI7, d18, dI9,
dI10, dI11, dI12, dI13, dI14,
dI1s, dile, di17,dI18, di19}
Dim g() As Object = {g0, g1, g2. g3, g4,
g5, g6, g7, g8, g9,
gl0, gll, gl2, gl3, gl4,
gl5, gl6, g17, g18, g19}
Dim result() As Label = {LabelR0, LabelR 1, LabelR2, LabelR3, LabelR4,
LabelR5, LabelR6, LabelR7, LabelR8, LabelR9,
LabelR10, LabelR11, LabelR12, LabelR 13, LabelR 14,
LabelR15, LabelR16, LabelR17, LabelR18, LabelR19}
Dim Shol() As Label = {Labell0, Labelll, Labell2, Labell3, Labell4,
Labell5, Labell6, Labell7, Labell8, Labell9,
Labell10, Labell11, Labell12, Labell13, Labell14,
Labell15, Labell16, Labell17, Labell18, Labell19}
Dim ShoV() As Label = {LabelV0, LabelV1, LabelV2, LabelV3, LabelV4,
LabelV5, LabelV6, LabelV7, LabelV8, LabelV9,
LabelV10, LabelV11, LabelV12, LabelV13, LabelV14,
LabelV15, LabelV16, LabelV17, LabelV18, LabelV19}
Dim R(19) As Object
Dim a As Integer = 0

While (a <= TextRound.Text - 1)

DNTLUA

curr. WriteString("F0O X")



curr. WriteString("1" + dI(a). ToString + "E-06 X")
Shol(a).Text = di(a)
Delay(5)
curr. WriteString("F1 X")
Taneriiow
Delay(1)
IALLTIAY
dmm. WriteString("MEAS:VOLT:DC? 0.01,0.0000001")
g(a) = dmm.ReadNumber
ShoV(a).Text = g(a) 'lansiivy
AU
fl = Log(2) / (Log(Sinh(t * 10 ~ -6 /s) / Sinh(t * 10 ~ -6 / (2 * 5))))
R(a) = ((4.532 %t * 10~ -9 * (g(a) / (dI(a) * 10~ -6))) * 1) * 100
result(a). Text = R(a) Tanaiiou
at=1
Delay(2)
curr. WriteString("FO X")
]éuttonZ.PerfonnClick{)

End While

resisR = (R(0) + R(1) + R(2) + R(3) + R(4) + R(5) + R(6) + R(7) + R(8) + R(9) +

R(10) + R(11) + R(12) + R(13) + R(14) + R(15) + R(16) + R(17) + R(18) + R(19))/
(TextRound.Text * 1)

LabelResisR0.Text = resisR

LabelResisR1.Text = resisR

LabelResisR2.Text = resisR

LabelResisR3.Text = resisR

Catch ex As Exception
MessageBox.Show("Something Wrong!!")
End Try
End Sub



'9m1 11) Excal
Private Sub PictureBox1_ Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles PictureBox1.Click
Try
Dim oExcel As Object
Dim oBook As Object
Dim oSheet As Object
'Start a new workbook in Excel
oExcel = CreateObject("Excel. Application")
oBook = oExcel. Workbooks.Add
'Add data to cells of the first worksheet in the new workbook

oSheet = oBook.Worksheets(1)

o mom sheet |

oSheet = oBook.Worksheets(1)
oSheet.Range("A1").Value = "Current(pA.)"
oSheet.Range("A2").Value = Labell0.Text
oSheet.Range("A3").Value = Labell1.Text
oSheet.Range("A4").Value = Labell2.Text
oSheet.Range("A5"). Value = Labell3.Text
oSheet.Range("A6").Value = Labell4.Text
oSheet.Range("A7").Value = Labell5.Text
oSheet.Range("A8").Value = Labell6.Text
oSheet.Range("A9").Value = Labell7.Text
oSheet.Range("A10").Value = Labell8.Text
oSheet.Range("A11").Value = Labell9. Text
oSheet.Range("A12").Value = Labell10.Text
oSheet.Range("A13").Value = Labell11.Text
oSheet.Range("A14").Value = Labell12. Text
oSheet.Range("A15").Value = Labell13.Text

oSheet.Range("A16").Value = Labell14.Text



oSheet.Range("A17").Value = Labell15.Text
oSheet.Range("A18").Value = Labell16.Text
oSheet.Range("A19").Value = Labell17.Text
oSheet.Range("A20").Value = Labell18.Text
oSheet.Range("A21").Value = Labell19.Text
oSheet.Range("B1").Value = "Voltage(V.)"
oSheet.Range("B2").Value = LabelV0.Text
oSheet.Range("B3").Value = LabelV1.Text
oSheet.Range("B4").Value = Label V2. Text
oSheet.Range("B5").Value = Label V3. Text
oSheet.Range("B6").Value = Label V4. Text
oSheet.Range("B7").Value = LabelV5.Text
oSheet.Range("B8").Value = Label V6. Text
oSheet.Range("B9").Value = Label V7.Text
oSheet.Range("B10").Value = Label V8. Text
oSheet.Range("B11").Value = LabelV9.Text
oSheet.Range("B12").Value = LabelV10.Text
oSheet.Range("B13").Value = LabelV11.Text
oSheet.Range("B14").Value = LabelV12.Text
oSheet.Range("B15").Value = LabelV13.Text
oSheet.Range("B16").Value = LabelV14.Text
oSheet.Range("B17").Value = LabelV15.Text
oSheet.Range("B18").Value = LabelV16.Text
oSheet.Range("B19").Value = LabelV17.Text
oSheet.Range("B20").Value = LabelV18.Text
oSheet.Range("B21").Value = Label V19.Text
oSheet.Range("C1").Value = "Resistivity(Q.cm)"
oSheet.Range("C2").Value = LabelR0.Text
oSheet.Range("C3").Value = LabelR 1. Text
oSheet.Range("C4").Value = LabelR2.Text
oSheet.Range("C5").Value = LabelR3.Text

oSheet.Range("C6").Value = LabelR4. Text



oSheet.Range("C7").Value = LabelR5. Text
oSheet.Range("C8").Value = LabelR6. Text
oSheet.Range("C9").Value = LabelR7.Text
oSheet.Range("C10").Value = LabelR8.Text
oSheet.Range("C11").Value = LabelR9.Text
oSheet.Range("C12").Value = LabelR10.Text
oSheet.Range("C13").Value = LabelR11.Text
oSheet.Range("C14").Value = LabelR12.Text
oSheet.Range("C15").Value = LabelR13.Text
oSheet.Range("C16").Value = LabelR14.Text
oSheet.Range("C17").Value = LabelR15.Text
oSheet.Range("C18").Value = LabelR16.Text
oSheet.Range("C19").Value = LabelR17.Text
oSheet.Range("C20").Value = LabelR18.Text
oSheet.Range("C21").Value = LabelR19.Text
'Save the Workbook and Quit Excel
oBook.SaveAs("D:\4Probe\4Probe.x1sx")
oExcel.Quit()
MessageBox.Show("Save to excel complete ")
Catch ex As Exception
MsgBox("Can not Save", MsgBoxStyle.Exclamation)
End Try
End Sub

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
Try
Chartl.Series.Clear()
Chart2.Series.Clear()
Chart].Titles.Clear()
Chart2.Titles.Clear()

If TextRound.Text = 20 Then



NI L, v

Chartl.ResetAutoValues()

Chartl.Series.Clear()

Chart1.Titles. Add("Grapg show relation of T and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name = "I, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddXY (Labell0.Text, LabelV0.Text)
s.Points. AddX Y (Labell1.Text, LabelV1.Text)
s.Points. AddX Y (Labell2.Text, LabelV2.Text)
s.Points. AddXY (Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddXY(Labell6.Text, LabelV6.Text)
s.Points. AddX Y (Labell7.Text, LabelV7.Text)
s.Points. AddXY(Labell8.Text, LabelV8.Text)
s.Points. AddXY (Labell9.Text, LabelV9.Text)
s.Points. AddXY (Labell10.Text, LabelV10.Text)
s.Points. AddXY (Labell11.Text, LabelV11.Text)
s.Points. AddXY(Labell12.Text, LabelV12.Text)
s.Points. AddXY(Labell13.Text, LabelV13.Text)
s.Points. AddXY(Labell 14, Text, LabelV14.Text)
s.Points. AddXY (LLabell15. Text, LabelV15.Text)
s.Points. AddX Y (Labell16.Text, LabelV16.Text)
s.Points. AddXY(Labell17.Text, LabelV17.Text)
s.Points. AddX Y (Labell18.Text, LabelV18.Text)
s.Points. AddX Y (Labell19.Text, LabelV19.Text)
'Add the series to the Chartl control.
Chart1.Series.Add(s)

nsI L R



Chartl.ResetAutoValues()
Chart2.Series.Clear()
Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series
t.Name ="I, R"
'Change to a line graph.
t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labell1.Text, LabelR1.Text)
t.Points. AddXY (Labell2. Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4. Text, LabelR4.Text)
t.Points. AddXY(Labell5.Text, LabelR5.Text)
t.Points. AddXY(Labell6.Text, LabelR6. Text)
t.Points. AddXY(Labell7.Text, LabelR7.Text)
t.Points. AddXY (Labell8.Text, LabelR8. Text)
t.Points. AddXY (Labell9.Text, LabelR9.Text)
t.Points. AddXY (Labell10.Text, LabelR10.Text)
t.Points. AddXY (Labell11.Text, LabelR11.Text)
t.Points. AddXY(Labell12.Text, LabelR12.Text)
t.Points. AddXY(Labell13.Text, LabelR13.Text)
t.Points. AddX Y (Labell14.Text, LabelR14.Text)
t.Points. AddXY (Labell15.Text, LabelR15.Text)
t.Points. AddXY (Labell16.Text, LabelR16.Text)
t.Points. AddXY (Labell17.Text, LabelR17.Text)
t.Points. AddXY(Labell18.Text, LabelR18.Text)
t.Points. AddXY(Labell19.Text, LabelR19.Text)
'Add the series to the Chartl control.
Chart2.Series.Add(t)

Elself TextRound.Text = 19 Then

N5 LV



Chart].ResetAutoValues()

Chart1.Series.Clear()

Chart1.Titles. Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name =", V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2. Text, LabelV2.Text)
s.Points. AddXY (Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
s.Points. AddX Y (Labell7.Text, LabelV7.Text)
s.Points. AddX Y (Labell8.Text, LabelV8.Text)
s.Points. AddX Y (Labell9.Text, LabelV9.Text)
s.Points. AddXY (Labell10.Text, LabelV10.Text)
s.Points. AddXY(Labell11.Text, LabelV11.Text)
s.Points. AddXY(Labell12.Text, LabelV12.Text)
s.Points. AddXY(Labell13.Text, LabelV13.Text)
s.Points. AddXY(Labell14. Text, LabelV14.Text)
s.Points. AddXY(Labell15.Text, LabelV15.Text)
s.Points. AddXY(Labell16.Text, LabelV16.Text)
s.Points. AddXY(Labell17.Text, LabelV17.Text)
s.Points.AddXY(Labell18.Text, LabelV18.Text)
'Add the series to the Chartl control.
Chartl.Series.Add(s)

NI I, R

Chartl.ResetAutoValues()

Chart2.Series.Clear()



Chart2.Titles. Add("Grapg show relation of T and R")
'Create a new series and add data points to it.
Dimt As New Series
t.Name ="I, R"
'Change to a line graph.
t.ChartType = SeriesChartType.Line
t.Points. AddXY(Labell0.Text, LabelR0.Text)
t.Points. AddXY(Labell1.Text, LabelR1.Text)
t.Points.AddXY(Labell2.Text, LabelR2.Text)
t.Points.AddX Y (Labell3.Text, LabelR3.Text)
t.Points. AddX Y (Labell4.Text, LabelR4.Text)
t.Points. AddXY (Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY (Labell7.Text, LabelR7.Text)
t.Points. AddX Y (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9. Text, LabelR9.Text)
t.Points. AddX Y (Labell10.Text, LabelR 10.Text)
t.Points. AddXY (Labell11.Text, LabelR11.Text)
t.Points. AddXY (Labell12.Text, LabelR12.Text)
t.Points. AddXY (Labell13.Text, LabelR13.Text)
t.Points. AddXY(Labell14.Text, LabelR14.Text)
t.Points. AddX Y (Labell 15.Text, LabelR15.Text)
t.Points. AddXY (Labell16.Text, LabelR16.Text)
t.Points. AddXY (Labell17.Text, LabelR17.Text)
t.Points. AddX Y (Labell18.Text, LabelR18.Text)
'Add the series to the Chartl control.
Chart2.Series.Add(t)

Elself TextRound. Text = 18 Then
NI L, v
Chartl.ResetAutoValues()
Chartl.Series.Clear()

Chartl.Titles.Add("Grapg show relation of I and V")



'Create a new series and add data points to it.
Dim s As New Series

s.Name = "I, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line

s.Points. AddXY(Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labelll.Text, LabelV1.Text)
s.Points. AddXY (Labell2.Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddX Y (Labell6.Text, LabelV6.Text)
s.Points. AddXY (Labell7.Text, LabelV7.Text)
s.Points. AddXY (LabelI8.Text, Label V8. Text)
s.Points. AddXY (Labell9.Text, LabelV9.Text)
s.Points. AddXY (Labell10.Text, LabelV10.Text)
s.Points. AddXY(Labelll1.Text, LabelV11.Text)
s.Points. AddXY (Labell12.Text, LabelV12.Text)
s.Points. AddXY (Labell13.Text, LabelV13.Text)
s.Points. AddXY (Labell14.Text, LabelV14.Text)
s.Points. AddXY(Labell15.Text, LabelV15.Text)
s.Points. AddXY(Labell16.Text, LabelV16.Text)
s.Points. AddXY(Labell17.Text, LabelV17.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

'ng I I, R

Chartl.ResetAutoValues()

Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of T and R")
'Create a new series and add data points to it.

Dim t As New Series



t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labelll.Text, LabelR1.Text)
t.Points. AddXY (Labell2. Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4. Text, LabelR4.Text)
t.Points. AddX Y (Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY (Labell7.Text, LabelR7.Text)
t.Points. AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddXY(Labell9.Text, LabelR9.Text)
t.Points. AddX Y (Labell10.Text, LabelR10.Text)
t.Points. AddXY(Labell11.Text, LabelR11.Text)
t.Points. AddXY (Labell12.Text, LabelR12.Text)
t.Points. AddXY (Labell13.Text, LabelR13.Text)
t.Points. AddX Y (Labell14. Text, LabelR 14.Text)
t.Points. AddX Y (Labell15.Text, LabelR15.Text)
t.Points. AddXY(Labell16.Text, LabelR16.Text)
t.Points. AddXY(Labell17.Text, LabelR17.Text)
'Add the series to the Chartl control.
Chart2.Series. Add(t)

Elself TextRound.Text = 17 Then

NNV

Chartl.ResetAutoValues()

Chartl.Series.Clear()

Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.

Dim s As New Series

s.Name ="I, V"



'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddXY (Labell1.Text, LabelV1.Text)
s.Points. AddX Y (Labell2. Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
s.Points.AddXY(Labell7.Text, LabelV7.Text)
s.Points.AddXY (Labell8.Text, LabelV8.Text)
s.Points. AddX Y (Labell9.Text, LabelV9.Text)
s.Points. AddXY(Labell10.Text, LabelV10.Text)
s.Points. AddXY(Labell11.Text, LabelV11.Text)
s.Points. AddXY(Labell12.Text, LabelV12.Text)
s.Points. AddXY (Labell13.Text, LabelV13.Text)
s.Points.AddXY(Labell14.Text, LabelV14.Text)
s.Points. AddXY(Labell15.Text, LabelV15.Text)
s.Points. AddXY (Labell16.Text, LabelV16.Text)
'Add the series to the Chartl control.

Chartl.Series. Add(s)

'ns I, R

Chartl.ResetAutoValues()

Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.

Dim t As New Series

t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line

t.Points.AddXY (Labell0.Text, LabelR0.Text)

AA



t.Points.AddXY (Labell1.Text, LabelR1.Text)
t.Points. AddXY (Labell2. Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY(Labell4.Text, LabelR4.Text)
t.Points. AddXY(Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points.AddXY (Labell7.Text, LabelR7.Text)
t.Points. AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddX Y (Labell9.Text, LabelR9. Text)
t.Points. AddXY (Labell10.Text, LabelR10.Text)
t.Points. AddXY(Labell11.Text, LabelR11.Text)
t.Points. AddXY(Labell12.Text, LabelR12.Text)
t.Points. AddXY(Labell13.Text, LabelR13.Text)
t.Points. AddXY(Labell14.Text, LabelR 14.Text)
t.Points.AddXY (Labell15.Text, LabelR15.Text)
t.Points. AddXY(Labell16.Text, LabelR16.Text)
'Add the series to the Chartl control.
Chart2.Series. Add(t)

Elself TextRound.Text = 16 Then
NI 1, v
Chart1.ResetAutoValues()
Chartl.Series.Clear()
Chart1.Titles. Add("Grapg show relation of T and V")
‘Create a new series and add data points to it.
Dim s As New Series
s.Name ="[, V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labelll.Text, LabelV1.Text)
s.Points. AddXY(LabelI2.Text, LabelV2.Text)

s.Points.AddX Y (LabelI3.Text, LabelV3.Text)

BB



s.Points. AddXY (Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddXY(Labell6.Text, Label V6. Text)
s.Points. AddXY (Labell7.Text, Label V7. Text)
s.Points. AddXY (Labell8.Text, Label V8.Text)
s.Points. AddX Y (Labell9.Text, LabelV9.Text)
s.Points. AddXY (Labell10.Text, LabelV10.Text)
s.Points. AddXY (Labelll1.Text, LabelV11.Text)
s.Points. AddXY(Labell12.Text, LabelV12.Text)
s.Points. AddXY(Labell13.Text, LabelV13.Text)
s.Points. AddX Y (Labell14.Text, LabelV14.Text)
s.Points.AddXY(Labell15.Text, LabelV15.Text)
'Add the series to the Chartl control.

Chart1.Series. Add(s)

N5 IR

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name =", R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labelll.Text, LabelR1.Text)
t.Points. AddXY (Labell2. Text, LabelR2. Text)
t.Points. AddX Y (Labell3.Text, LabelR3.Text)
t.Points. AddX Y (Labell4, Text, LabelR4.Text)
t.Points. Add XY (Labell5. Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points.AddXY (Labell7.Text, LabelR7.Text)

cc



t.Points. AddXY (Labell8.Text, LabelR8.Text)

t.Points. AddX Y (Labell9.Text, LabelR9.Text)

t.Points. AddXY (Labell10.Text, LabelR10.Text)
t.Points.AddXY (Labelll1.Text, LabelR11.Text)
t.Points. AddXY (Labell12.Text, LabelR12.Text)
t.Points. AddXY(Labell13.Text, LabelR13.Text)
t.Points. AddX Y (Labell14.Text, LabelR14.Text)

t.Points. AddXY (Labell15.Text, LabelR15.Text)

Elself TextRound.Text = 15 Then
'3 I,V
Chartl.ResetAutoValues()
Chart1.Series.Clear()
Chartl.Titles. Add("Grapg show relation of [ and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="1, V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labell1.Text, LabelV1.Text)
s.Points. AddXY (Labell2.Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points.AddXY(Labell6.Text, LabelV6.Text)
s.Points. AddX Y (Labell7.Text, Label V7.Text)
s.Points. AddX Y (Labell8.Text, Label V8. Text)
s.Points. AddX Y (Labell9.Text, LabelV9.Text)
s.Points. AddX Y (Labell 10.Text, LabelV10.Text)
s.Points. AddXY(Labell11.Text, LabelV11.Text)

s.Points.AddXY(Labell12.Text, LabelV12.Text)

DD



s.Points. AddXY(Labell13.Text, LabelV13.Text)
s.Points.AddXY(Labell14.Text, LabelV14.Text)
'Add the series to the Chartl control,

Chart1.Series.Add(s)

N5 LR

Chartl.ResetAutoValues()

Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name = "[, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0.Text)
t.Points. AddX Y (Labelll.Text, LabelR1.Text)
t.Points. AddXY (Labell2.Text, LabelR2.Text)
t.Points. AddXY(Labell3.Text, LabelR3.Text)
t.Points. AddX Y (Labell4.Text, LabelR4.Text)
t.Points.AddX Y (Labell5. Text, LabelR5.Text)
t.Points. AddX Y (Labell6.Text, LabelR6.Text)
t.Points.AddXY(Labell7.Text, LabelR7.Text)
t.Points. AddX Y (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9.Text, LabelR9.Text)
t.Points.AddXY (Labell10.Text, LabelR10.Text)
t.Points. AddXY (Labell11.Text, LabelR11.Text)
t.Points. AddXY (Labell12.Text, LabelR12.Text)
t.Points. AddXY(Labell13.Text, LabelR13.Text)
t.Points. AddXY (Labell14.Text, LabelR 14.Text)
'Add the series to the Chart1 control.
Chart2.Series. Add(t)

Elself TextRound.Text = 14 Then



MLV
Chartl.ResetAutoValues()
Chart1.Series.Clear()
Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="I, V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddXY (Labell0.Text, LabelV0.Text)
s.Points.AddXY (Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2.Text, Label V2. Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
s.Points.AddXY (Labell7.Text, LabelV7.Text)
s.Points. AddXY (LabelI8.Text, LabelV8.Text)
s.Points. AddXY(Labell9.Text, LabelV9.Text)
s.Points. AddXY(Labell10.Text, LabelV10.Text)
s.Points.AddXY(Labell11.Text, LabelV11.Text)
s.Points. AddXY(Labell12.Text, LabelV12.Text)
s.Points.AddXY (Labell13.Text, LabelV13.Text)
'Add the series to the Chartl1 control.

Chartl.Series.Add(s)

A5 I, R
Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")

EF



'Create a new series and add data points to it.

Dim t As New Series

t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labell1.Text, LabelR 1.Text)
t.Points. AddX Y (Labell2.Text, LabelR2.Text)
t.Points. AddXY(Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddXY (Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY (Labell7.Text, LabelR 7. Text)
t.Points. AddX Y (Labell8.Text, LabelR8.Text)
t.Points. AddXY (LLabell9.Text, LabelR9.Text)
t.Points. AddXY (Labell10.Text, LabelR10.Text)
t.Points. AddXY(Labell11.Text, LabelR11.Text)
t.Points. AddXY (Labell12.Text, LabelR 12.Text)
t.Points. AddX Y (Labell13.Text, LabelR13.Text)
'Add the series to the Chartl control.
Chart2.Series.Add(t)

Elself TextRound.Text = 13 Then

LRI DAY
Chartl.ResetAutoValues()
Chart1.Series.Clear()
Chart1.Titles. Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="I, V"

'Chénge to a line graph.



s.ChartType = SeriesChartType.Line

s.Points. AddXY(Labell0.Text, LabelV0.Text)
s.Points.AddXY(Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2.Text, LabelV2.Text)
s.Points. AddXY (Labell3.Text, LabelV3.Text)
s.Points. AddX Y (Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points. AddX Y (Labell6.Text, LabelV6.Text)
s.Points. AddXY(Labell7.Text, LabelV7.Text)
s.Points. AddXY(Labell8.Text, LabelV8.Text)
s.Points. AddXY(Labell9.Text, LabelV9.Text)
s.Points. AddXY(Labell10.Text, LabelV10.Text)
s.Points. AddXY(Labell11.Text, LabelV11.Text)
s.Points. AddXY(Labell12. Text, LabelV12.Text)
'Add the series to the Chartl control.

Chartl.Series. Add(s)

M5 LR

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points.AddX Y (Labell0.Text, LabelR0.Text)
t.Points. AddXY(Labell1.Text, LabelR1.Text)
t.Points. AddXY(Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddX Y (Labell4.Text, LabelR4.Text)

t.Points. AddXY (Labell5.Text, LabelR5.Text)



t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY(Labell7.Text, LabelR7.Text)
t.Points.AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9.Text, LabelR9. Text)
t.Points. AddXY (Labell 10.Text, LabelR10.Text)
t.Points. AddXY(Labelll1.Text, LabelR11.Text)
t.Points. AddXY(Labell12.Text, LabelR12.Text)
'Add the series to the Chartl control.

Chart2.Series. Add(t)

Elself TextRound.Text = 12 Then
LERY DY
Chartl.ResetAutoValues()
Chartl.Series.Clear()
Chart].Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="[, V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddXY(Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labelll.Text, LabelV1.Text)
s.Points.AddXY(Labell2.Text, LabelV2.Text)
s.Points. AddXY (Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY(Labell5.Text, LabelV5.Text)
s.Points. AddXY(Labell6.Text, LabelV6.Text)
s.Points.AddXY(Labell7.Text, LabelV7.Text)
s.Points. AddX Y (LabelI8.Text, LabelV&.Text)
s.Points. AddXY(Labell9.Text, LabelV9.Text)
s.Points. AddXY(Labell10.Text, LabelV10.Text)

s.Points. AddXY(Labell11.Text, LabelV11.Text)

1T



'Add the series to the Chartl control.
Chart1.Series.Add(s)

N3 I, R

Chartl.ResetAutoValues()

Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name ="[, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0. Text)
t.Points. AddXY (Labell1.Text, LabelR1.Text)
t.Points. AddXY(Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddX Y (Labell5.Text, LabelRS. Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY(Labell7.Text, LabelR7.Text)
t.Points. AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9.Text, LabelR9.Text)
t.Points. AddXY (Labell10.Text, LabelR10.Text)
t.Points. AddXY(Labell11.Text, LabelR11.Text)
'Add the series to the Chartl control.
Chart2.Series. Add(t)

Elself TextRound.Text = 11 Then

ER DAY

Chartl.ResetAutoValues()

Chartl1.Series.Clear()

Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.

Dim s As New Series

J]



s.Name ="[, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line

s.Points. AddXY(Labell0.Text, LabelV0.Text)
s.Points. AddXY (Labell1.Text, LabelV1.Text)
s.Points. AddXY (Labell2.Text, LabelV2.Text)
s.Points. Add XY (Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddXY(Labell6.Text, LabelV6.Text)
s.Points. AddXY(Labell7.Text, LabelV7.Text)
s.Points. Add XY (Labell8.Text, LabelV8.Text)
s.Points. Add XY (Labell9.Text, LabelV9.Text)
s.Points. AddX Y (Labell10.Text, LabelV10.Text)
'Add the series to the Chartl control.

Chart1.Series.Add(s)

N3 I, R

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name = "I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0. Text)
t.Points. AddXY (Labell1.Text, LabelR1.Text)
t.Points. AddX Y (Labell2. Text, LabelR2.Text)
t.Points. AddXY (Labell3. Text, LabelR3.Text)
t.Points. AddXY(Labell4.Text, LabelR4.Text)

t.Points. AddX Y (Labell5.Text, LabelR5. Text)



LI

t.Points. AddXY(Labell6.Text, LabelR6.Text)
t.Points. AddXY(Labell7.Text, LabelR7. Text)
t.Points. AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9.Text, LabelR9.Text)
t.Points.AddXY (Labell10.Text, LabelR10.Text)
'Add the series to the Chart1 control.
Chart2.Series. Add(t)

Elself TextRound.Text = 10 Then
'nIIN I,V
Chartl.ResetAutoValues()
Chartl.Series.Clear()
Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="], V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddXY(Labell0.Text, Label V0. Text)
s.Points. AddXY (Labell1.Text, LabelV1.Text)
s.Points. AddX Y (Labell2. Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4. Text, LabelV4.Text)
s.Points. AddX Y (Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
s.Points. AddXY(Labell7.Text, LabelV7.Text)
s.Points. AddXY(Labell8.Text, LabelV8.Text)
s.Points.AddXY(Labell9.Text, LabelV9.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

51 I, R

Chartl.ResetAutoValues()



Chart2.Series.Clear()

Chart2.Titles.Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series
t.Name="I, R"
'Change to a line graph.
t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labell1.Text, LabelR1.Text)
t.Points. AddXY (Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddXY (Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY(Labell7.Text, LabelR7.Text)
t.Points. AddXY (Labell8.Text, LabelR8.Text)
t.Points. AddXY (Labell9.Text, LabelR9.Text)
'Add the series to the Chartl control.
Chart2.Series. Add(t)

Elself TextRound.Text = 9 Then
NI,V
Chartl.ResetAutoValues()
Chartl.Series.Clear()
Chart1.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series
s.Name ="[, V"
'Change to a line graph.
s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)

s.Points. AddX Y (Labell1.Text, LabelV1.Text)



s.Points. AddXY(Labell2.Text, LabelV2.Text)
s.Points. AddXY (Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4. Text, LabelV4.Text)
s.Points. AddX Y (Labell5.Text, LabelV5.Text)
s.Points. AddXY(Labell6.Text, Label V6. Text)
s.Points. AddX Y (Labell7.Text, LabelV7.Text)
s.Points. AddX Y (Labell8.Text, Label V8. Text)
'Add the series to the Chartl control.

Chart1.Series.Add(s)

s I, R
Chartl.ResetAutoValues()
Chart2.Series.Clear()
Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series
t.Name ="[, R"
'Change to a line graph.
t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0.Text)
t.Points. AddX Y (Labelll.Text, LabelR1.Text)
t.Points. AddXY (Labell2.Text, LabelR2.Text)
t.Points.AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddX Y (Labell5. Text, LabelRS.Text)
t.Points. AddX Y (Labell6.Text, LabelR6.Text)
t.Points. AddXY (Labell7. Text, LabelR7.Text)
t.Points. AddXY(Labell8.Text, LabelR8.Text)
'Add the series to the Chartl control.
Chart2.Series.Add(t)

Elself TextRound.Text = 8§ Then

GER DAY,



Chartl.ResetAutoValues()
Chartl.Series.Clear()

Chartl.Titles. Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name =", V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddX Y (Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2.Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddX Y (Labell4.Text, Label V4. Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
s.Points.AddXY (Labell7.Text, LabelV7.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

'n3 1 I, R

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of  and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points.AddX Y (Labelll.Text, LabelR1.Text)
t.Points. AddX Y (Labell2. Text, LabelR2.Text)

t.Points. AddX Y (Labell3.Text, LabelR3.Text)

00



t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddXY (Labell5.Text, LabelR5.Text)
t.Points. AddXY (Labell6.Text, LabelR6.Text)
t.Points. AddXY (Labell7.Text, LabelR7.Text)
'Add the series to the Chartl control.

Chart2.Series. Add(t)

Elself TextRound.Text = 7 Then

gl I, v

Chartl.ResetAutoValues()
Chart1.Series.Clear()

Chart1.Titles. Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name =", V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line

s.Points. AddXY(Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labelll.Text, LabelV1.Text)
s.Points. AddXY(Labell2.Text, LabelV2.Text)
s.Points, AddXY (Labell3.Text, LabelV3.Text)
s.Points, AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
s.Points. AddXY (Labell6.Text, LabelV6.Text)
'Add the series to the Chart1 control.

Chart1.Series.Add(s)

NI LR

Chartl.ResetAutoValues()

Chart2.Series.Clear()

Chart2.Titles.Add("Grapg show relation of I and R")
'Create a new series and add data points to it.

Dim t As New Series

PP



t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labelll.Text, LabelR1.Text)
t.Points. AddXY (Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddXY(Labell5.Text, LabelR5.Text)
t.Points. AddX Y (Labell6. Text, LabelR6.Text)
'Add the series to the Chartl control.

Chart2.Series. Add(t)

Elself TextRound.Text = 6 Then

NI I, vV

Chartl.ResetAutoValues()
Chart1.Series.Clear()
Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name ="[, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points, AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddX Y (Labell1.Text, LabelV1.Text)
s.Points, AddXY (Labell2.Text, LabelV2.Text)
s.Points. AddXY(Labell3.Text, LabelV3.Text)
s.Points. AddXY(Labell4.Text, LabelV4.Text)
s.Points. AddXY (Labell5.Text, LabelV5.Text)
'Add the series to the Chartl control.
Chartl.Series.Add(s)

N3 I R

Chartl.ResetAutoValues()

QQ



Chart2.Series.Clear()
Chart2.Titles.Add("Grapg show relation of [ and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name = "I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY(Labell1.Text, LabelR1.Text)
t.Points. AddX Y (Labell2.Text, LabelR2. Text)
t.Points. Add XY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
t.Points. AddXY (Labell5.Text, LabelR5.Text)
'Add the series to the Chartl control.

Chart2.Series.Add(t)

Elself TextRound.Text = 5 Then

N5 I, Vv

Chartl.ResetAutoValues()
Chartl.Series.Clear()
Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name ="1, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddXY (Labell0.Text, LabelVQ.Text)
s.Points. AddXY(Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2. Text, LabelV2.Text)
s.Points. AddX Y (Labell3.Text, LabelV3.Text)
s.Points. AddXY (Labell4.Text, LabelV4.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

RR



N3 I, R

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name ="[, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddX Y (Labell0.Text, LabelR0. Text)
t.Points. AddXY (Labelll.Text, LabelR1.Text)
t.Points. Add XY (Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
t.Points. AddXY (Labell4.Text, LabelR4.Text)
'Add the series to the Chartl control.

Chart2.Series. Add(t)

Elself TextRound.Text = 4 Then

LiERL DY

Chart1.ResetAutoValues()
Chartl.Series.Clear()

Chart1.Titles. Add("Grapg show relation of [ and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name ="I, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points. AddXY (Labell1.Text, LabelV1.Text)
s.Points. AddXY(Labell2. Text, LabelV2.Text)
s.Points, AddXY(Labell3.Text, LabelV3.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

SS



N3 I, R

Chartl.ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles. Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name ="I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labell1.Text, LabelR 1.Text)
t.Points. AddXY (Labell2.Text, LabelR2.Text)
t.Points. AddXY (Labell3.Text, LabelR3.Text)
'Add the series to the Chartl control.

Chart2.Series. Add(t)

Elself TextRound.Text = 3 Then

‘NI I, v

Chart1.ResetAutoValues()
Chart1.Series.Clear()

Chartl.Titles. Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name ="[, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddX Y (Labell0.Text, LabelV0.Text)
s.Points, AddXY (Labelll.Text, LabelV1.Text)
s.Points. AddXY(Labell2.Text, LabelV2.Text)
'Add the series to the Chartl control.

Chartl.Series.Add(s)

N3l 1, R

TT



Chart].ResetAutoValues()
Chart2.Series.Clear()
Chart2.Titles.Add("Grapg show relation of I and R")
'Create a new series and add data points to it.
Dim t As New Series

t.Name = "I, R"

'Change to a line graph.

t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points. AddXY (Labell1.Text, LabelR1.Text)
t.Points.AddXY (Labell2.Text, LabelR2.Text)
'Add the series to the Chart] control.

Chart2.Series.Add(1)

Elself TextRound.Text = 2 Then

LERT DAY

Chartl.ResetAutoValues()
Chartl.Series.Clear()
Chartl.Titles.Add("Grapg show relation of I and V")
'Create a new series and add data points to it.
Dim s As New Series

s.Name = "I, V"

'Change to a line graph.

s.ChartType = SeriesChartType.Line
s.Points. AddXY (Labell0.Text, LabelV0.Text)
s.Points. AddXY(Labelll.Text, LabelV1.Text)
'Add the series to the Chart1 control.

Chart1.Series.Add(s)

N3 I, R
Chart].ResetAutoValues()
Chart2.Series.Clear()

Chart2.Titles.Add("Grapg show rclation of I and R")

918



'Create a new series and add data points to it.
Dim t As New Series
t.Name = "I, R"
'Change to a line graph.
t.ChartType = SeriesChartType.Line
t.Points. AddXY (Labell0.Text, LabelR0.Text)
t.Points.AddXY (Labell1.Text, LabelR1.Text)
'Add the series to the Chart1 control.
Chart2.Series.Add(t)
End If
Catch ex As Exception
MessageBox.Show("Something Wrong!!")
End Try
End Sub

End Class
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