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Title IMPROVEMENT OF COMPUTER-BASED SYSTEM FOR VAN
DER PAUW AND HALL EFFECT MEASUREMENT
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Degree Bachelor of science
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Academic Year 2013
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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 a surface 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
4600-4900 G. The current and voltage electrodes are connected via twelve 2-contact relays. The
alternation of a pair of current and voltage electrodes are controlled by ET-Easy 168 STAMP
microcontroller. A control program is developed by C language. The measurement system is
controlled by computer PC. A controlled programmed is 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, Van Der Pauw, Electrodes, Magnetic field
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A B C D E F G
1 [imal Jvivoits) of R2.Va3.122 V{Volis) of R2,V12,143 V{Volts) of R3,V23,114 V{Volts) ofR&,V14,123 V{Valts) of RS,V24,113 V{Volts) of R6,113,124
2 -10 -0.000107367 -9.30E-05 -8.39E-05 -0.000103833 -8.59E-05 -B.59E-05
3 -9 -0.0001217 -8.95E-05 -0.000100233 -0.000128867 -9.30E-05 -8.59E-05
4 -8 -0.0001217 -0.000114533 -6.80E-05 -0.000143167 -9.31E-05 -0.000125267
5 -7 -8.59€-05 -0.000110967 -8.95£-05 -0.000114533 -0.000128867 -0.0001002
& -6 =0.000114567 -8.23E-05 -8.238-05 -8.59E-05 -0.0001289 -8.23E-05
7 -5 -0.000128867 -8.95£-05 -8.95E-05 -7.87€-05 -9.66E-05 -0.0001217
] -4 -9.31E-05 -B.95£-05 -0.000114533 -9.66E-05 -7.52E-05 -0.0001038
g -3 -0.000136 -0.000114533 -0.0001356 -8.95E-05 -8.95E-05 -8.59E-05
10 -2 -9.66E-05 -0.0001002 -0.000110967 -0.0001181 -B8.23E-05 -9.30E-05
i1 -1 -9.66E-05 -0.0001253 -0.000178967 -0.000107367 -0.000102767 -8.95E-05
12 0 -7.87E-05 -9.31E-05 -0.000121667 -9.66E-05 -0.0001074 -0.000110967
3 1 -0.000125267 -9.31£-C5 -0.000110933 -0.000132467 -8.95E-05 -8.59E-05
14 2 -9.31E-05 -0.000128867 -0.000128867 -0.000128867 -0.000114533 -0.000114533
15 3 -0.0001181 -9.66E-05 -3.94E-05 -0.000100233 -0.0601324 -8.95E-05
pi 4 -0.0001336 -9.66£-05 -0.000110967 -0.000118133 -0.000114533 -8.95E-05
17 5 -9,31E-05 -0.000136 -0.000196867 -9.31E-05 -8.95E-05 -0.000121733
18 1 -0.000268467 -0.000128867 -0.000125267 -0.000118133 -9.67E-05 -0.0001217
13 7 2.15E-05 -0.000136033 -0.000136033 -0.000110567 ~0.000128867 -0.000132433
20 g8 -0.0003615 -7.8BE-05 -0.000204033 -0.0001253 -0.000128867 -0.0001253
21 9 0.000293533 -9.66E-C5 -7.B8£-C5 -7.52E-05 -9.66E-05 ~9.30E-05
2 10 -0.000286367 -9.31E-C5 -6.44E-05 -0.000128867 -B.59E-05 -7.87E-05
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4.2.1 Hanminaaed

P 1 sy v £ o ° a’ d' (! Y
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Si wafer Doping Type Resistivity AU Bulk carrier
(Q.cm) (um) concentration
cm™3)
‘Iﬁ;’uﬁ 1 Antimony(Sb) N 0.01-0.05 470 1x10%5. 1x10%7
Fuii 2 Boron(B) P 30-50 500 110 1x10%5

A1519% 2 wavnmsianiuseau i Taenmsorenszua v wae s n1Iveq Si wafer

v [
= =

> L
Bl 1 Fe0glunfin MeasR1-MeasR4 ¥8411)51n53 HallEffectMeasurementSystem]

V(Volts) of V(Volts) of V(Volts) of V(Volts) of
I(mA) R1,v43]112 R2,V12,143 R3,v23,114 R4,V14,123
-10 -0.001178467 -0.001202733 -0.000533767 -0.0005407
-9 -0.001074467 -0.001088333 -0.0005095 -0.0004991
-8 -0.0009809 -0.000973967 -0.000471367 -0.000464433
=7 -0.000859633 -0.0008735 -0.0004367 -0.0004263
-6 -0.000752167 -0.0007591 -0.000402033 -0.000388167
-5 -0.000637767 -0.000658567 -0.000370833 -0.000346567
-4 -0.000523367 -0.000547633 -0.000318933 -0.000305067
-3 -0.000398567 -0.0004367 -0.000287733 -0.000273867
=2 -0.0002808 -0.0003293 -0.0002496 -0.000232267
-1 -0.000173333 -0.0002184 -0.000211467 -0.000204533
0 -5.20E-05 -0.0001144 -0.000169867 -0.000173333
1 4.51E-05 -1.73E-05 -0.000152533 -0.000173333
2 0.000149067 7.63E-05 -0.000131733 -0.000149067
3 0.000246133 0.0001872 -0.000100533 -0.000131733
- 0.000360433 0.000294667 -6.93E-05 -9.71E-05




49

131990 2 wavinmsianussau Wi lasnistenssua M ULIMAB S WD Si wafer

Y 4 ' ' '
FUN 1 %aaqluuﬁu MeasR1-MeasR4 10411511051 HallEffectMeasurementSystem1(f19)

V(Volts) of V(Volts) of V(Volts) of V(Volts) of
I(mA) R1,v43,112 R2,V12,143 R3,V23.114 R4,V14,123
5 0.0004679 0.0003951 -3.47E-05 -7.97E-05
6 0.0005719 0.0004991 -3.47E-06 -3.81E-05
7 0.0006759 0.0006135 3.12E-05 -3.47E-06
8 0.000776433 0.000720967 6.24E-05 3.12E-05
9 0.000890833 0.0008215 0.000107467 5.89E-05
10 0.001001667 0.000939367 0.0001352 8.67E-05
S
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UM 4.35 s ANIFURUTs T UNUX 123 (A) FULAUY V14(V) Y84 Si wafer FUT 1

M3un 3 waninmsdanwsedn i TaenisswnszualWihuuulsingnisalaeadues si

A D
wafer TUN 1 ﬁqaghuﬁu MeasRS5 1Az MeasR6 04 1151051 HallEffectMeasurementSystem1

I(mA) V(Volts) of R5,V24,113 V(Volts) of R6,V 13,124
-10 0.000620433 0.000461
-9 0.000533767 0.000395
-8 0.000474833 0.000322
=T 0.000412433 0.000253
-6 0.000332733 0.000187
=5 0.0002704 0.000118
-4 0.0001872 5.20E-05
=3 0.0001144 -2.77E-05
-2 4.16E-05 -9.01E-05
| -2.77E-05 -0.00017
0 -0.000107467 -0.00024
1 -0.000204533 -0.00034
2 -0.000287733 -0.00042
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M131ei 3 wanamsianwsdu IWihlasmshenszua Tflwlsnngnisalesadues si

‘; H 1 '
wafer Uf 1 ﬁkaaqiuuﬁu MeasR 5182 MeasR6 U943 11 51n5U HallEffectMeasurementSystem1(

70)
I(mA) V(Volts) of R5,V24,113 V(Volts) of R6,V13,124
3 -0.0003639 -0.0005
4 -0.0004367 -0.00057
5 -0.000516433 -0.00065
6 -0.0005927 -0.00072
7 -0.000658567 -0.00079
8 -0.0007279 -0.00087
9 -0.000797233 -0.00094
10 -0.000870033 -0.00102
= 0.0006
Wy,
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Sheet resistance

0309 Q)

Resistivity

0.014 Q.cm

Sheet carrier concentration

2.39x 105 ¢m~?

Majority mobility

8729 cm? / Vs

Bulk carrier concentration

5.08x 10 cm™3

Conductivity

68.80 1/Q).cm

Type

N

15199 5 HannmsIanusaan i Tagnisvenszua Il nuuinwae s nives si wafer

YU 2 %mq"luuﬁu MeasR 1-MeasR4 494 1511053 HallEffectMeasurementSystem1

V(Volts) of V(Volts) of V(Volts) of V(Volts) of
[(mA) R1,V43,112 R2,V12,143 R3,v23,114 R4,V14,123
-10 -0.8619027 -0.918442233 -2.237704033 -2.3050612
-9 -0.775432967 -0.827608633 -2.011937633 -2.0811181
-8 -0.690495433 -0.738515233 -1.786781067 -1.853795233
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A151% 5 mavnmsianusadu i Tasnsorenszua I uuuwume s nIve s Si wafer

Fun 2 %mgj“luuﬁu MeasR1-MeasR4 194 11511053 HallEffectMeasurementSystem1(AD)

V(Volts) of V(Volts) of V(Volts) of V(Volts) of
I(mA) R1,V43,112 R2,V12,143 R3,v23.114 R4,V14,123

= -0.60465 -0.65026 -1.56355 -1.62437
-6 -0.51877 -0.56107 -1.33976 -1.39401
=5 -0.43258 -0.47065 -1.11637 -1.16314
-4 -0.34621 -0.38026 -0.89301 -0.93149
-3 -0.25969 -0.28911 -0.66954 -0.69863
-2 -0.17366 -0.19742 -0.44566 -0.46609
=1 -0.08753 -0.10355 -0.22113 -0.23323
0 -0.00038 -0.00583 -3.81E-05 0.000267

1 0.088061 0.085 0.226824 0.229999
2 0.174125 0.177809 0.454216 0.460746
3 0.259988 0.26797 0.679879 0.693144
4 0.346166 0.358259 0.905084 0.925638
5 0.434054 0.448098 1.131138 1.159214
6 0.522648 0.539535 1.360586 1.392225
7 0.612213 0.63015 1.589594 1.626532
8 0.70184 0.722474 1.821801 1.86102
9 0.792084 0.813054 2.057446 2.096752
10 0.883375 0.906241 2.290762 2.333246
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M3nh 6 waninmsdanuseau Wi lasmssenszua I wuuylsingmselsnadues si

Y4 A
wafer ¥UN 1 G'ldfdf)gcluu‘ﬁu MeasR51as MeasR6 ¥04 11s51n54 HallEffectMeasurementSystem

I(mA) V(Volts) of R5,V24,113 V(Volts) of R6,V13,124
-10 -1.21444 -1.48722
s -1.10502 -1.32555
-8 -0.98397 -1.17806
-7 -0.86249 -1.03093
-6 -0.7399 -0.88526
-5 -0.61756 -0.73849
-4 -0.49511 -0.59142
<3 -0.37209 -0.44324
<2 -0.24823 -0.29548
-1 -0.12306 -0.14792
0 0.000419 6.93E-05
1 0.121159 0.148531
2 0.242941 0.30312
3 0.363195 0.461419
4 0.480843 0.621856
5 0.600996 0.782649
6 0.722419 0.944542
7 0.846399 1.106043
8 0.97181 1.271031
9 1.098588 1.435091
10 1.230588 1.599704
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{ J L % o 0 . J i
A5 197 7 HaRInnIsAILIAIMaNLANe IfvesasAedaiive Si wafer Fu 2

Sheet resistance 7213 Q
Resistivity 36.06 Q.cm
Sheet carrier concentration 1.253 x 103 ¢m~2
Majority mobility 680.2 cm? /V.s
Bulk carrier concentration 2.506 x 10** cm™3
Conductivity 0.027 1/Q.cm
Type P

o A oA
3.4 aoumeUAIDdIND

P 4 A o A 1o 4

Gluﬂ'ﬁ'CTB'IJI.'ﬂU‘]J!.ﬂiENﬁJE]'Jﬂi]'LI'izﬁﬁﬂmﬂﬂﬂiﬂ'ﬁﬂ'ﬂmmuﬂ'l ﬂ'l'li]ﬂﬁ1ﬂlﬂﬁl‘]1!1ﬂﬂ'l‘5
as o = o e & as 9 A A A A i
19 TagazmMsaouisuny Silicon wafer FIATPNIANAININTEVUNUUFODON American
Society for Testing and Materials Licensed by Information Handling Services NilaIndifveu
v 1 Aw a y X = a 1 o w Y A o A g
‘]Jﬂ"l'ﬂ".lﬂi]'lﬂ’ig'l_l‘]J‘I’ll'i']ﬁ‘i'N‘lJUI.l.ﬁzllﬂQWNNﬂWﬁﬁﬂBQﬂNLﬂm"HﬂUﬂiliﬂulﬂﬂiﬂ\lu NOUBUADI

1 o Y zl = ﬁ?

11 Silicon wafer 312 1VULAUIN Sample azalaRu¥end 11 Tagl¥n12Eu 1914 24

Y - a A o - B
#7113 Tinnduwdaaiin vimiuaesir19a FamfiisIna w90 American  Society for

1 H é 1 4
Testing and Materials Licensed by Information Handling Service HAMNAIS N 8 FIU1IAN

gy oA '

] -] ) =y oA Y a 1 5 9 o
lunsunmnsadiedaninainsu ldnaiu divsnna1f ldnsuiu 1§ nnissuin

1A ey 1 A 4 g9 &%
mﬂmmsmimiﬂa'luumaummuwmmuu

A15197 8 Mauian1a Iihvesansnedninin American Society for Testing and Materials

Licensed by Information Handling Service

Si wafer Doping Type Resistivity ATTUHU Bulk carrier
(Q.cm) (um) concentration
cm™3
?;uﬁ 1 Antimony(Sb) N 0.01-0.05 470 1x10%6.1x107
%‘l«!‘ﬁ 2 Boron(B) p 30-50 500 1x10% 1x10%5
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' ¥ Y] v
15197 9 wavnmMImuIAmIMaNan IMihvesasiedaiives Si wafer Fud 1

auiama Ilhvesasne

t B A v
AINANTDINDNINTIN

f1910 American Saciety for

Testing and Materials Licensed

1911 #‘u by Information Handling Service
Sheet resistance ( {2 ) 0.309 "
Resistivity (().cm) 0.014 0.01-0.05
Sheet carrier concentration 239x 101 -
(cm™?)
Majority mobility 8729 -
(cm? / Vs )
Bulk carrier concentration 5.08x 10 1x10%6.1x107
(em™3)
Conductivity (1 / Q.cm) 68.80 -
Type N N

~ o " s 9 2 o o . & a
AT 19N 10 Hﬁil'lﬂﬂ'l‘iﬂ"lu‘)ﬂ!H’lﬂ'lﬂ'll‘lJﬂﬂ‘N1ﬂﬂ1ﬂlﬂﬁﬁ1‘iﬂ\1ﬂ’]u1ﬂlﬂq Si wafer ¥UN 2

- 5
autiama Iiwesmsna

1 A N
ﬂ"ﬁ]'lﬂlﬂif)\‘lilﬂﬂﬁ']ﬁ%"lﬂ

f1910 American Society for

Testing and Materials Licensed

1211 %‘u by Information Handling Service
Sheet resistance ( Q ) 7213 -
Resistivity ((.cm) 36.06 30-50
Sheet carrier concentration 1.253 x 1013 -
(cm™?)
Majority mobility 680.2 -

(cm? / Vs)
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4 1 s 4 o -] 4}” 4 1
A1519% 10 Wﬁi]’lﬂﬂ'liﬂ'lu’}ilﬁ'i'lﬂWﬁHUﬁﬂN1Nﬂ1ﬂﬂdﬁ1iﬁ\1ﬂ'3u1ﬂ]ﬂi Si wafer ¥ufl 2(f9)

auiania IMivesansng

a1

1 A A A 9 5
AIVTUATDIUDNULI T T NUU

1910 American Society for
Testing and Materials
Licensed by Information

Handling Service

Bulk carrier concentration 2.506 x 1014 1x10%*.1x10%5
(cm™3)
Conductivity (1/ Q.cm ) 0.027 -
Type P P
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American Society for Testing and Materials Licensed by Information Handling Services Ao
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AU

a v o

: 2 2 4 4 ; 2 ;
f1 Sheet resistance YBIFUIMU Si wafer ¥uUNUIIIAATOINo NS 1NUULAZIIAAIN
U 1¥000910 American Society for Testing and Materials Licensed by Information Handling

o o o ‘; A A = 1 o oaw
Services laHamARUAIL 0.309 Tovy nazmiitinyetomunsnd 1981910 Resistivity

D.

' ’ £ - 2 A A A Ay £ ]
f11 Sheet resistance YDIFUIIU Si wafer YUNTDINIAUATOININATINVULAZDINAIN

1 U¥009910 American Society for Testing and Materials Licensed by Information Handling

[

- =2 oA A a ' L.
Services lananuaddusail 721.3 Toviy nazaiinyefomuiind 1984910 Resistivity

A v =

1 . g . n’ H y 4 é L
f1 Resistivity ¥89¥UIU  Si  wafer ¥ufivilaainnsealdonasniunazainai

1A ; : : . . . ;
1UF¥00091n American Society for Testing and Materials Licensed by Information Handling

o W

£ 4
Services 1ANAMUAIAUAIT 0.014 Toviu.aw. uaz 0.01-0.05 Tovy. o,

' i g & y 2 4 4 a4 v X v
A1 Resistivity UDI¥UITU Si wafer ¥UNTBINATOIUDNT T 1IVULAZIINATN
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¥
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Services 1ANAMUAIAUAIT 36.06 ToHu. w3, Laz 30 - 50 Towu.ay.
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" . ) 2 . ERP 4 a4y X
f11 Sheet carrier concentration UB4¥HITU Si wafer FUNHUININIATOIHONA T WNUULIAY

210ANNUUFH 991N American Society for Testing and Materials Licensed by Information

2 P Ay Y a
HASATNUUYIDNDATUITND 1B

@ ow

. q v ° & —
Handling Services 1@mamudidudadl 2.39 x 105 @y,

11 Bulk carrier concentration

v
=

" . " qy . g c: A =} Y g
11 Sheet carrier concentration Y9I¥UIIU Si wafer FUNTDIVINATOINONAT19VULLAY
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S

2INAINHUFDNDIN American Society for Testing and Materials Licensed by Information
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Handling Services 1Ananmud1duaAeil 1253 x 102 su. " Zuazdiiidedoamisadieds
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“Hall effect”[Online]. Available:
http://en.wikipedia.org/wiki/hall_effect

“Van der pauw method”[Online]. Available:
http://en.wikipedia.org/wiki/Van_der Pauw_method

“Edwin Hall”’[Online].Available:
http://en.wikipedia.org/wiki/Edwin_Hall

“The Hall effect#vanderpauw ”[Online].Available:
http://www.nist.gov/pml/div683/hall_effect.cfm

“PC5180-1.4 [Online].Available:
http://fwbell.com/downloads/downloads.aspx

“Using IVI with Visual C# and Visual basic. NET”’[Online].Available:

http://www.ivifoundation.org/download/ivi_gsg v_1.0.pdf
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Public Class Forml
Public iommc As Ivi.Visa.Interop.IFormattedI0488
Public mmc As Ivi.Visa.Interop.IFormattediO488

Dim stopl As Boolean = False
Dim data(,) As Object

Dim axisy As Double

Dim axisx As Double

Private Sub connectGaussmeter_Click(ByVal sender As System.Chject, ByVal e As
System.Eventargs) Handles connectGaussmeter.Click
B e LT P Connect Gauss meter -------ccmmmmmm o
Dim connector As PC5180Lib.PC5188Connector = Nothing

Try
connector = New PC5180Lib.PCS5188Connector

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

End Try

———————————————————————— Meas from gauss meter -----c-mmmmmma

MessageBox.Show(connector.executeScpiCommand("*IDN?"))

Dim goy, gox As String
Dim value() As String
Dim backy As String
Dim backx As String
Dim mmr As Object

Try
linkExcell.Enabled = False
connectGaussmeter.Enabled = False
stx.Enabled = False
sty.Enabled = False
mm.Enabled = False
timey.Enabled = False
timex.Enabled = False
modeBox.Enabled = False
GoBox.Enabled = False
reset.Enabled = False
FowardToolStripMenuItem.Enabled = False
StatuslLabell.Text = " Scannig..... !
StatusLabell.Visible = True
Bar.Visible = True
Bar.Minimum = @

If (scanx.Checked = False And scany.Checked = False) Then
'-~Scan not select
MsgBox("Please select scan mode", MsgBoxStyle.Exclamation)
linkExcell.Enabled = True
connectGaussmeter.Enabled = True
stx.Enabled = True



'--Scan y ax

(connector.e

'--stop scan

sty.Enabled = True
mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False
FowardToolStripMenuItem.Enabled = True
Bar.Value = @
connector.Close()
Exit Sub

End If

mmr = 500 * mm.Text

axisy = sty.Text

axisx = stx.Text

goy = "A:WPOP" + mmr.ToString

backy = "A:WPBP" + (-1 * mmr).ToString
backx = "A:WP" + (-1 * mmr).ToString + "P@"
gox = "A:WP" + mmr.ToString + "P8"

n

ReDim data(®@ To axisx, @ To axisy)

If scany.Checked Then
is

Bar.Maximum = axisx
For i As Integer = @ To axisx

If (i Mod 2 = @) Then
For j As Integer = @ To axisy

ReDim Preserve value(@ To j)

value(j) =

xecuteScpiCommand (" :MEASURE: FLUX?"))

data(i, j) = value(j)

If (j <> axisy) Then
mmc.WriteString("P:14P@")
mmc.WriteString("P:15P2")
mmc.WriteString(goy)
Delay(timey.Text)

End If

If (stopl = True) Then

stx.Enabled True

sty.Enabled = True
connectGaussmeter.Enabled = True
mm.Enabled = True

timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False
FowardToolStripMenuItem.Enabled = True

mon



connector.Close()
stopl = False
Exit Sub
End If
Next
Else
For j As Integer = axisy To @ Step -1
ReDim Preserve value(® To j)
value(j) =

(connector.executeScpiCommand(":MEASURE:FLUX?"))

data(i, j) = value(j)

If (j <> @) Then
mmc.WriteString("P:14P8")
mmc.WriteString("P:15P8")
mmc.WriteString(backy)
Delay(timey.Text)

End If

If (stopl = True) Then
stx.Enabled = True
sty.Enabled = True

connectGaussmeter.Enabled = True

mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False

FowardToolStripMenuItem.Enabled = True

connector.Close()
stopl = False
Exit Sub
End If
Next
End If

If (i <> axisx) Then
Delay(timex.Text)
mmc.WriteString("P:14P0")
mmc . WriteString("P:15P0")
mmc.WriteString(gox)
Delay(timex.Text)

End If

If (stopl = True) Then
stx.Enabled = True
sty.Enabled = True
connectGaussmeter,Enabled = True
mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False

FowardToolStripMenultem.Enabled = True

connector.Close()
stopl = False



Exit Sub

End If
Bar.Style = ProgressBarStyle.Continuous
Bar.Value = i
Next
End If

If scanx.Che

Bar.Maxi
For i As

If (

cked Then

mum = axisy
Integer = @ To axisy

i Mod 2 = @) Then

For j As Integer = @ To axisx
ReDim Preserve value(@ To j)
value(j) =

(connector.executeScpiCommand (" :MEASURE : FLUX?"))

Else

data(j, i) = value(j)

If (j <> axisx) Then
mmc.WriteString("P:14Pe")
mmc.WriteString("P:15P@")
mmc.WriteString(gox)
Delay(timex.Text)

End If

If (stopl = True) Then
stx.Enabled = True
sty.Enabled = True
connectGaussmeter.Enabled = True
mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False
FowardToolStripMenuItem.Enabled = True
connector.Close()
stopl = False
Exit Sub

End If

Next

For j As Integer = axisx To @ Step -1
ReDim Preserve value(® To j)
value(j) =

(connector.executeScpiCommand (" :MEASURE: FLUX?"))

data(j, i) = value(j)

If (j <> @) Then
mmc.WriteString("P:14P8")
mmc.WriteString("P:15P8")
mmc .WriteString(backx)
Delay(timex.Text)

End If

If (stopl = True) Then
stx.Enabled = True
sty.Enabled = True
connectGaussmeter.Enabled = True
mm.Enabled = True

'--Scan x axis



True
True

timey.Enabled
timex.Enabled

linkExcell.Enabled = True
modeBox.Enabled = True

GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible
Bar.Visible = False

FowardToolStripMenuItem.Enabled = True

connector.Close()
stopl = False
Exit Sub
End If
Next
End If

If (i <> axisy) Then
Delay(timey.Text)
mmc.WriteString("P:14P0")
mmc . WriteString("P:15P0")
mmc.WriteString(goy)
Delay(timey.Text)

End If

If (stopl = True) Then
stx.Enabled = True
sty.Enabled = True

connectGaussmeter.Enabled = True

mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
linkExcell.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False

FowardToolStripMenuItem.Enabled = True

connector.Close()
stopl = False
Exit Sub
End If
Bar.Style = ProgressBarStyle.Continuous
Bar.Value = i
Next
End If
MessageBox.Show("Finish scan ! ")

linkExcell.Enabled = True
connectGaussmeter.Enabled = True
stx.Enabled = True

sty.Enabled = True

mm.Enabled = True

timey.Enabled = True
timex.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
FowardToolStripMenuItem.Enabled = True



StatusLabell.Visible = False
Bar.Visible = False
Bar.Value = @

connector.Close()

Catch ex As Exception
MsgBox("Can not Scan", MsgBoxStyle.Exclamation)
linkExcell.Enabled = True
connectGaussmeter.Enabled = True
stx.Enabled = True
sty.Enabled = True
mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
modeBox.Enabled = True
GoBox.Enabled = True
reset.Enabled = True
FowardToolStripMenuItem.Enabled = True
StatusLabell.Visible = False
Bar.Visible = False
Bar.Value = @

connector.Close()
End Try
End Sub

Private Sub linkExcel Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles linkExcell.Click
Try
StatusLabell.Text = " Linking to Excel..... "
StatusLabell.vVisible = True
Bar.Visible = True

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)
oSheet.Range("A1").Value = "Y / X"
oSheet.Range("B1").Value = "X@"
oSheet.Range("C1").Value = "X1"

oSheet.Range("D1").vValue = "X2"
oSheet.Range("E1").Value = "X3"
oSheet.Range("F1").value = "X4"
oSheet.Range("G1").Value = "X5"
oSheet.Range("H1").Value = "X6"
oSheet.Range("I1").Value = "X7"
oSheet.Range("J1").Value = "X8"

oSheet.Range("K1").Value = "Xg"
oSheet.Range("L1").Value = “X18"
oSheet.Range("M1").Value = "X11"



oSheet.Range("N1").Value
oSheet.Range("01").Value
oSheet.Range("P1").Value
oSheet.Range("Q1").Value
oSheet.Range("R1").Value
oSheet.Range("S1").vValue
oSheet.Range("T1").Value
oSheet.Range("U1").value
oSheet.Range("V1").Value
oSheet.Range("W1").Value
oSheet.Range("X1").Value

oSheet.Range("Y1").Value =

oSheet.Range("Z1").Value

oSheet.Range("AA1").Value
oSheet.Range("AB1").Value
oSheet.Range("AC1").Value
oSheet.Range("AD1").Value
oSheet.Range("AE1").Value
oSheet.Range("AF1").Value
oSheet.Range("AG1").Value
oSheet.Range("AH1").Value
oSheet.Range("AI1").Value
oSheet.Range("AJ1").Value
oSheet.Range("AK1").Value
oSheet.Range("AL1").Value
oSheet.Range("AM1").Value
oSheet.Range("AN1").Value
oSheet.Range("A01").Value
oSheet.Range("AP1").Value
oSheet.Range("AQ1").Value
oSheet.Range("AR1").Value
oSheet.Range("AS1").Value
oSheet.Range("AT1").Value
oSheet.Range("AU1").Value
oSheet.Range("AV1").Value
oSheet.Range("AW1").Value
oSheet.Range("AX1").Value
oSheet.Range("AY1").Value
oSheet.Range("AZ1").Value

oSheet.Range("A2").Value =
oSheet.Range("A3").Value =

oSheet.Range("A4").Value
oSheet.Range("A5").Value
oSheet.Range("A6").Value
oSheet.Range("A7").Value
oSheet.Range("A8").Value

]

non

oSheet.Range("A9").Value =

oSheet.Range("A18").Value
oSheet.Range("A11").Value
oSheet.Range("A12").Value
oSheet.Range("A13").Value
oSheet.Range("A14").Value
oSheet.Range("A15").Value
oSheet.Range("A16").Value
oSheet.Range("A17").Value
oSheet.Range("A18").Value
oSheet.Range("A19").Value
oSheet.Range("A20").Value
oSheet.Range("A21").Value
oSheet.Range("A22").Value
oSheet.Range("A23").Value

i mn

nmn unn

w o on

nounn

nmon

W mwuwn n nn

.o
"X13"
"X14"
XA
"X16"
nXL7
"X18"
"X19"
“X2e"
"X21"
X222
"X23"
"X24"
VX225
“X26"
"X27"
"Xa28"
xagr
"X30"
"X31"
32"
"X33"
"X34"
"X35"
"X36"
"X37"
"X38"
X39"
"X4e"
"X41"
"X42"
"X43"
"Xa4"
"Xas"
"X46"
"X47"
“X48"
"X49"
"X5e"

"yp"
nyp
mygn
IIY3 "
"
"YS "
e
ny7n
nyg"
nygn
"Yle"
“¥11"
"y12"
"Yy13"
"yi4"
¥15"
"Y1e"
i
“y18"
“y1aY
"Y2e"
"ya21"



oSheet.Range("A24").Value = "y22"
oSheet.Range("A25").Value = "y23"
oSheet.Range("A26").Value = "Y24"
oSheet.Range("A27").Value = "Y25"
oSheet.Range("A28").Value = "Y26"
oSheet.Range("A29").Value = "y27"
oSheet.Range("A3@").Value = "v28"
oSheet.Range("A31").Value = "Y29"
oSheet.Range("A32").Value = "Y38"
oSheet.Range("A33").Value = "Y31"
oSheet.Range("A34").Value = "y32"
oSheet.Range("A35").Value = "Y33"
oSheet.Range("A36").Value = "y34"
oSheet.Range("A37").vValue = "Y35"
oSheet.Range("A38").Value = "Y38"
oSheet.Range("A39").Value = "Y37"
oSheet.Range("A48").Value = "Y38"
oSheet.Range("A41").Value = "Y39"
oSheet.Range("A42").Value = "v4@"
oSheet.Range("A43").Value = "v41"
oSheet.Range("A44").Value = "Y42"
oSheet.Range("A45").Value = "y43"
oSheet.Range("A46").Value = "v44"
oSheet.Range("A47").Value = "y45"
oSheet.Range("A48").Value = "Y46"
oSheet.Range("A49").Value = "Y47"
oSheet.Range("A58").Value = "y48"
oSheet.Range("A51").Value = "Y49"
oSheet.Range("A52").Value = "Y5@"

Dim colum() As String = {"B", "C", "D", "E", "F", “"G", "H", "I", "31", “K",
"L"J "M"J "N"J ”O"J "P"J "Q“J "R"J “S") "T“J "U"J "V“J "“"J "X".I "Y"J "Z"J “AA“J "AB"J
"AC", "AD", "AE", "AF", "AG", "AH", "AI", "AJ", "AK", "AL", "AM", "AN", "AQ", "AP",
"AQ", "AR", "AS", "AT", "AU", "AV", "AW", "AX", "AY", "AZ", “BA", "BB", "BC", "“BD",
"BE", "BF", "BG", "BH", "BI", "BJ", "BK", "BL", "BM", "BN", "BO", "BP", "BQ", "BR",
"Bs", "BT", "BU", "BV", "BW", "BX", "BY", "BZ", "CA", "CB", "CC", "CD", "CE", "CF",
"eRTs OHT; TCTY, R, MRRP, "EL®, MoRY, “oN¥, Seg¥, "ePt, Tept, “enY, “gs*, “orv,
"CUty eV, CW'y "CXT; TEYM. "CZ™; “DAY,: "DBY, EDer, "OhY, "DER, "DFY, “beY, ToEY,
“pr*, “"pi*, "DK", "DL", "DM", "DN", "DO", "DP", "DQ", "DR", "DS", "DT", "DU", "DV",
"DW", "DX", "DY", "DZ", "EA", "EB", "EC", "ED", "EE", "EF", "EG", "EH", "EI", "EJ",
"EX"y "EL™; “EM"y; “EN", “EO"; “EPY, TEQ', "ER", ®ES®, "ET", "EU", "EV', "EN", "EX",
"EY", "EZ", "FA", "FB", “FC", "FD", "FE", "FF", "FG", "FH", "FI", "FJ", "FK", "FL",
"FM", "FN", “FO", "FP", “FQ", "FR", "FS", "FT", "FU", "FV", "FW", "FX", "FY", "FZ",
"GAT;, "GB; TECT, V6T, “GE", "GF", "G6", "Gy, eI, Mei?, "GK*, GLT, oW, Tan®,
"Go", "GP", "GQ", "GR", "GS", "GT", "GU", "GV", "GW", "GX", "GY", "GZ", "HA", "HB",
“HC", “HD", "HE", "HF", "HG", "HH", "HI", "H3", "HK", "HL", "HM", "HN", "HO", "HP",
"HQ", "HR™, "HS", "HT", "HU", "HV", "HW", "HX", “HY", "HZ", "IA", "IB", "TC", "ID",
"EE"s TIF", IOy “IHT, TITV, VI3 TIKY, “ILR, SIMY, “ENE, YTeT, Mgph, “Tof, “1pr,
"ISY, UETV, RRUY, TIN5 TN, VEKT: "IV VIZT: “IAY; TIEM, ICT, P, "IEY, “iEr,
"JG", "JW", "JI", "33, "JIK", “IL", "IM", “"IN", “"IO", "IP", "IQ", "IR", "Is", "IT",
"Iut, CIvU, "IW", "IX", “JY", "Jz", "KA", "KB", "KC", "KD", "KE“, "KF', "KG", "KH",
“KI®, "K3", "KK*, "KL", “KM", "KN", "KO", "KP", "K@", "KR", "KS", “"KT", “KU", "KV",
"KW", KX, "KY", "Kz", "LA", "LB", "LC", "LD", “"LE", "LF", "LG", “LH", "LI", "LJ",
LK, ELLY, VLM, OSENY, RLOM, WLPE, Rrg®, WLRY, MLS™, “LTY tLO™; YR, DWW, MEXT,
“LY", "LzZ", "MA", "MB", "MC", "MD", "ME", "MF", “MG", "MH", "MI", "MJ", "MK", “ML",
“MM", "MN", "MO", "MP", "MQ", "MR", "MS", "MT", "MU", "MV", "MW", "MX", "MY", "MZ",
"NA", "NB", "NC", "ND", "NE", "NF", "NG", "NH", "NI", "NJ", "NK", "NL", "NM", "NN",
"NO"; NPT, "HQ", "NRF, "NS®, UNTY, "NOT, "NUT, “NW", “MX", CNEt, UNZ“, “OA", "oB™,
"oc", "oD", "OE"; "OF", "0G", "OH", "OI", "01", "OK", “OL", “oM", "ON", “00", "OP",
“oQ", "OR", "OS", "OT", "OU", "OV", "OW", "OX", "oy", "0z", "PA", "PB", "PC", "PD",
"PE", "PF", "PG", "PH", "PI", "PJ", "PK", "PL", "PM", "PN", "PO", "PP", "PQ", "PR",
“PE"; TRTY, TRUY, "BV, "RW, TRV, PN, ez, "Qp®, "QB%, "pcv, "op®, "ap", “mFY,



"QG", "QH", "QI", "Q3", "QK", "QL", "QM", "QN", "Q0", "QP", "QQ", "QR", "Qs", "QT”,
"QUT, "QVM, "Qw", "QX", "QY", "QZ", "RA", "RB", "RC", "RD", "RE", "RF", "RG", "RH",
"RI", "R3", “RK", "RL", "RM", "RN", "RO", "RP", “RQ", "RR", "RS", "RT", "RU", "RV",
"RW", “RX", “RY", "RZ", "SA", “SB", "sC", “sD", "SE", "SF", "SG"y TsH'; "SI, "siY,
"SKM, TSLM; "SMY; "SNY, YSoY, “Spv, "SQ", "SRN, "ss", "ST", “Su", "sv", "sW", "Sx",
"sy", "sZ"; "TA"; “TB"; "TC“; "TD", “TE", "TE", TeY, MIH, “TI®, T3, "TK™, ™TLY,
"TM", ™TN", “TO", "TP", “TQ", "TR", "TIs", "TT", "EUT: VTS TR TR, Wi, Mgze,
"UA"S TUB", “UCET, *un®, “UEY, “UE®, "UG", "UH", "UI", "Ul", "UK", "UL", "UM", "UN",
et MUPT, YHQ"; “UR",; "HS"; TUT™, “MUUT, UV, “UW", "ux", "uy", "uz", "va", "vB",
"vct, "vD", "VE", "VF", "VvG", "WH", "VvI", "vi", "VK', TVWLM, "WM", "WN", "vO", "vp",
"WQ', "VR", "VS", "WTY, "wu", "wW", "W, VX", WY, WZU, “WA", "WB", "WC", "WD",
"WE", "WF", "WG", "WH", “"WI", “"W3"“, "WK", "WL", “WM", "WN", "WO", "WP", "WQ", "WR",
WS, "WT", "WU", "WV, "WW", "WX", "WY", "WZ", "XA", MB®, "XCEN, WRY, OMEP, TXFY,
"XG", “XHE, URLR, XAt MRS UXLY, oMt XN, KO 5 "XP"; "HQN, "XR™; XS, "XIT,
KU KM KW, G0N, Moyt it b Byegie "WE', YD, TYEM, "YEY, “¥G", "YH";
“YI™, "Y3", "YK", "YL™; TYM“; "VN", “YO, UWPY, TYQT, “YRY, TYSh, YT, Tyur, "y,
YWE, TYXY, WYY, Uyt TZAM, "ZBM, “ZC', “ZD™, "ZE"s "ZF"; TZGM; "ZHY, Mz, "ZIn,
"ZKY, TZLY, tgMr, “ZNY, “Zo", “ZP", “ZQ“, "ZR", "Is", “ZTt, “zu", “"Zv", "ZW", "ZX",
T N}
Dim ncolum As Object
Dim xcel As String

Bar.Minimum = @
Bar.Maximum = axisx
For x As Integer = @ To axisx
ncolum = 2
For y As Integer = @ To axisy
xcel = colum(x) + ncolum.ToString
oSheet.Range(xcel).value = data(x, y)
ncolum = ncolum + 1

Next
Bar.Style = ProgressBarStyle.Continuous
Bar.Value = x

Next

B e T TP Link to excel -----mmmmmmm e
MessageBox.Show(" Link to Disk ' C:\Value from Gauss meter.xls ' ™)

'Save the Workbook and Quit Excel
oBook.SaveAs("C:\Value from Gauss meter.xls")
oExcel.Quit()

MessageBox.Show("Link to excel complete ")
StatusLabell.Visible = False

stx.Fnabled = True

sty.Enabled = True

mm.Enabled = True

timey.Enabled = True

timex.Enabled = True

modeBox.Enabled = True

GoBox.Enabled = True

Bar.Visible = False
FowardToolStripMenuItem.Enabled = True
Bar.Value = @

Catch ex As Exception
MsgBox("Can not link", MsgBoxStyle.Exclamation)
End Try



End Sub

Private Sub Forml_Load(ByVal sender As System.CObject, Byval e As System.Eventargs)
Handles MyBase.lLoad

linkExcell.Enabled = False
connectGaussmeter.Enabled = False
GoBox.Enabled = False
stx.Enabled = False
sty.Enabled = False
mm.Enabled = False
timey.Enabled = False
timex.Enabled = False
modeBox.Enabled = False
Statuslabell.Visible = False
Bar.Visible = False
FowardToolStripMenultem.Enabled = False
reset.Enabled = False

End Sub

Private Sub connectMMC2_Click(Byval sender As System.Object, ByVal e As
System.EventArgs) Handles connectMMC2.Click
Dim ioAddress As String
Dim mgr As Ivi.Visa.Interop.ResourceManager
Try '~ ~fifia error ardw
Wkhavit Cateh
ioAddress = "GPIB::" + NumericUpDownl.Value.ToString()
mgr = New Ivi.Visa.Interop.ResourceManager
mmc = New Ivi.Visa.Interop.FormattedI048s
mmc.I0() = mgr.Open(ioAddress)
mmc.IO0.Timeout = 7000

connectGaussmeter.Enabled = True
connectMMC2.BackColor = Color,LightGreen
connectMMC2.Text = "Connected...!"
NumericUpDownl.Enabled = False
GoBox.Enabled = True
stx.Enabled = True
sty.Enabled = True
mm.Enabled = True
timey.Enabled = True
timex.Enabled = True
modeBox.Enabled = True
Bar.Visible = False
FowardToolStripMenuIltem.Enabled = True
reset.Enabled = True
Catch ex As Exception
MsgBox("Unable to connect MMC-2", MsgBuxStyle.Exclamation)
End Try

End Sub

Private Sub fristpx_Click(ByVal sender As System.Object, ByVal e As
System.Eventargs) Handles fristpx.Click
mmc.WriteString(“P:14P8")
mmc.WriteString("P:15P2")
mmc.WriteString("A:WP30000P2")

End Sub

Private Sub ultimatepx_Click(ByVal sender As System.0Object, ByVal e As
System.EventArgs) Handles ultimatepx.Click



mmc.WriteString("P:14P0")
mmc . WriteString("P:15P0")
mmc.WriteString("A:WP-30000P0")

End Sub

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

mmc.WriteString("P:14P2")
mmc.WriteString("P:15P0")
mmc.WriteString("A:WPeP30e00™)

End Sub

Private sub ultimatepy Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles ultimatepy.Click
mmc.WriteString("P:14P@")
mmc . WriteString("P:15pP8")
mmc.WriteString("A:WPeP-30000")

End Sub

Private Sub exitp_Click(ByVal sender As System.Object, ByvVal e As
System.EventArgs) Handles exitp.Click

Dim r As DialogResult = MessageBox.Show("Exit program", i =5 o 1
MessageBoxButtons.OKCancel, MessapgeBoxIcon.Question)
If r = DialogResult.OK Then
Environment.Exit(@)
Else

End If
End Sub

Private Sub ExitScan_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles ExitScan.Click
stopl = True
End Sub

Private Sub FowardToolStripMenuItem_Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles FowardToolStripMenuItem.Click
Form2.Show()

End Sub

Private Sub ReadToolStripMenultem_Click(Byval sender As System.Object, ByVal e As

System.EventArgs) Handles ReadToolStripMenuItem.Click
MessageBox.Show("~If not connect MMC-2 can not select value for scan." +

vbNewLine + "~Select Reset in select position button for X=@,y=0." + vbNewLine +
"smm/step minus for reverse scan.” + vbNewLine + "~Can using with FW BELL 5180 and
MMC-2 only."” + vbNewLine + "~Time delay is milliseconds." + vbNewlLine + "~Excel file
in disk C.", "Help", MessageBoxButtons.OK, MessageBoxIcon, Information)

End Sub

Private Sub Buttonl_Click(Byval sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
mmc.WriteString("P:14P8")



mmc.WriteString("P:15P8")
mmc.WriteString("A:WP30000P30600")

End Sub

Private Sub Button2_Click(ByVal sender As System.Object, Byval e As
System.EventArgs) Handles Button2.Click
mmc.WriteString("P:14P8")
mmc.WriteString("P:15P0")
mmc.WriteString("A:WP-30000P-30000")

End Sub

Private Sub Button3_Click(Byval sender As System.Object, ByVal e As
System.EventArgs) Handles reset.Click
Dim r As DialogResult = MessageBox.Show("Give you X=8,Y=@ ", "Reset",
MessageBoxButtons.OKCancel, MessageBoxIcon.Question)
If r = DialogResult.OK Then
mmc.WriteString("P:14P0")
mmc.WriteString("P:15P")
Else

End If

End Sub
End Class



" Bt laus Siiilute v dou Tdsm sfonm
Imports System.Windows.Forms.TabPage
Imports System.IO
Imports System.IO.Ports
Imports System.Threading
Imports System.Windows.Forms.DataVisualization.Charting
Imports System.Math
Imports Microsoft.O0ffice.Interop

Public Class Formil
Private iodmm As Ivi.Visa.Interop.IFormattedIO483
Private dmm As Ivi.Visa.Interop.IlformattediO488

Public Vtotal As Double
Public I As Double

tFulsiamann

Public Thickness As Double
Panndss unnausingdn

Public Magnet As Double
A sanniin u‘i%‘i.{n s

Public Rs As Double
Public p As Double
Public ns As Double
Public NB As Double
Public um As Double
Public conduct As Double

Public GPIBVOLTNUM As String = 22

Public Va As Double
Public Vb As Double
Public Vc As Double

Yl 112 diem R1

Public I1201 As Double = -08.01
Public I12082 As Double = -0.009
Public I1283 As Double = -0.008
Public I1284 As Double = -8.007
Public 11205 As Double = -8.806
Public I1206 As Double = -8.085
Public I1207 As Double = -0.004
Public 11208 As Double = -0.003
Public I1209 As Double = -0.002
Public I121@ As Double = -90.001
Public I1211 As Double = 9.0
Public I1212 As Double = +8.001
Public I1213 As Double = +0.082
Public I1214 As Double = +0.003
Public I1215 As Double = +0.804
Public I1216 As Double = +0.885
Public I1217 As Double = +0.006
Public 11218 As Double = +0.087
Public I1219 As Double = +0.008
Public I1220 As Double = +0.009
Public I1221 As Double = +0.01
"Fulsar VA3 dleedy R1
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Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
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Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public

V4301 As
V4302 As
V4303 As
V4304 As
V4305 As
V4306 As
V4387 As
V4308 As
V43@9 As
Vv431e As
V431l As
V4312 As
V4313 As
V4314 As
V4315 As
V4316 As
V4317 As
V4318 As
V4319 As
V4320 As
V4321 As
R1
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R1 As Double
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V1214 As
V1215 As
V1216 As
V1217 As
V1218 As
V1219 As
V1220 As
V1221 As
R2

Double
Double
Double
Double
Double
Double
Double
Double

R2 As Double

I1401 As
11402 As
11403 As
11404 As
11485 As
11486 As
114087 As
11488 As
11489 As
11410 As
I1411 As
11412 As
11413 As
11414 As
11415 As
11416 As
11417 As
11418 As
11419 As
11428 As
11421 As
V23 siflanwin
V2301 As
V2382 As
V2383 As
V2304 As
V2385 As
V2306 As
V2307 As
V2308 As
V2309 As
V2310 As
V2311 As
V2312 As
V2313 As
V2314 As
V2315 As
V2316 As
V2317 As
V2318 As
V2319 As
V2320 As
V2321 As
R3

R3
Double
Double
Double
Double
Double
Double
Double

Double =
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Double
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Public R3 As Double
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-0.004
-0.003
-0.002
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+0.008
+0.009
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-0.004
-0.003
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0.0
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+0.0085
+0.0086
+0.007
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Public V13@5 As Double
Public V13@6 As Double
Public V1387 As Double
Public V1388 As Double
Public V1389 As Double
Public V131@ As Double
Public V1311 As Double
Public V1312 As Double
Public V1313 As Double
Public V1314 As Double
Public V1315 As Double
Public V1316 As Double
Public V1317 As Double
Public V1318 As Double
Public V1319 As Double
Public V1320 As Double
Public V1321 As Double

Private Sub Forml_Load(ByVal sender As System.Object, ByVal e As System.Tfventargs)
Handles MyBase.load
"t =sanidudedindedadun
Buttonll.Enabled = False
btnGPIBCURRENT.Enabled = False
btnConnect.Enabled = False

False
False
False
False
False
False
False

Buttonl.Enabled
Button2.Enabled
Button3.Enabled
Button4.Enabled
Button5.Enabled
Button6.Enabled
Button7.Enabled

I n

False
False
False
False

TPR1.Enabled
TPR2.Enabled
TPR3.Enabled
TPR4.Enabled
TPR5.Enabled False
TPR6.Enabled False
TabControll.SelectedIndex = @
End Sub

womn

nu

Public Sub WaitCurrent()
Dim Start, Finish As Double
Start = Microsoft.VisualBasic.DateandTime.Timer

Finish = Start + 0.5 ' Set end time for @.5-second duration.

Do While Microsoft.VisualBasic.DateandTime.Timer < Finish

Loop

CreateObject("WScript.Shell”).PopUp("Current was measured .", 1, "Result")
End Sub

Public Sub WaitVoltage()
Dim Start, Finish As Double
Start = Microsoft.VisualBasic.DateAndTime.Timer
Finish = Start + 0.5 ' Set end time for @.5-second duration.
Do While Microsoft.VisualBasic.DateAndTine.Timer < Finish



Loop
CreateObject("WScript.Shell"™).PopUp("Voltage was measured .", 1, "Result")
End Sub

Public Sub WaitR()
Dim Start, Finish As Double
Start = Microsoft.VisualBasic.DateandTime.Timer

Finish = Start + 0.5 ' Set end time for @.5-second duration.
Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish
Loop
CreateObject("WScript.Shell").PopUp("Resistance was calculated .", 1,
"Result")
End Sub

Public Sub WaitNextR2()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateArdTime. Timer

Finish = Start + 0.5 ' Set end time for 8.5-second duration.

Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish

Loop

CreateObject("WScript.Shell").PopUp("The Next Measurement R2 .", 1, "Result")
End Sub

Public Sub WaitNextR3()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateAndTine.Timer

Finish = Start + 0.5 " Set end time for 8.5-second duration.

Do While Microsoft.VisualBasic.DateandTime.Timer < Finish

Loop

CreateObject("WScript.Shell").PopUp("The Next Measurement R3 .", 1, "Result")
End Sub

Public Sub WaitNextR4()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateAndTime.Timer

Finish = Start + 0.5 ' Set end time for 9.5-second duration.

Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish

Loop

CreateObject("WScript.Shell").PopUp("“The Next Measurement R4 .", 1, "Result")
End Sub

Public Sub WaitNextR5()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateandTime.Timer

Finish = Start + 0.5 ' Set end time for ©.5-second duration.

Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish

Loop

CreateObject("WScript.Shell").PopUp("The Next Measurement R5 .", 1, "Result")
End Sub

Public Sub WaitNextR6()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateAndTime. Timer

Finish = Start + 0.5 ' Set end time for ©.5-second duration.

Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish

Loop

CreateObject("WScript.Shell"™).PopUp("The Next Measurement R6 .", 1, “Result")
End Sub

Public Sub WaitOnMagnet()
Dim Start, Finish As Double
Start = Microsoft.VisualBasic.DateandTine.Timer



Finish = Start + 0.5 ' Set end time for ©.5-second duration.
Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish
Loop
CreateObject("WScript.Shell").PopUp("Insert the sample into magnetic field.
Then click MEAS ALL CONTINUE button. .", 5, "Result")
End Sub

Public Sub WaitResult()
Dim Start, Finish As Double
Start = Microsoft.VisualBasic.DateAndTime.Timer

Finish = Start + 0.5 ' Set end time for @.5-second duration.

Do While Microsoft.VisualBasic.DatedndTime.Timer < Finish

Loop

CreateObject("WScript.Shell").PopUp("Next , Result .", 3, "Result")
End Sub

Public Sub WaitCalculate()

Dim Start, Finish As Double

Start = Microsoft.VisualBasic.DateAndTime.Timer

Finish = Start + 0.5 " Set end time for ©.5-second duration.

Do While Microsoft.VisualBasic.DateAndTime.Timer < Finish

Loop

CreateObject("WScript.Shell”).PopUp(“calculating . . . .", 3, "Result")
End Sub

Declare Sub Sleep Lib "kernel32" Alias "Sleep" _
(Byval dwMilliseconds As Long)

'Tab Input

Private Sub Buttonll Click(Byval sender As System.Cbject, ByVal e As
System.EventArgs) Handles Buttonll.Click
Magnet = txbmagnet.Text
Thickness = txbthickness.Text

If Thickness = @ Or Magnet = @ Then

CreateObject("WScript.Shell").PopUp("Please enter the value of Magnetic
Field and thickness.™, 3, "missing values™)

Else : TabControll.SelectedTab = TPR1
Buttonl.Enabled = True
Button2.Enabled True
Button3.Enabled = True
Button4.Enabled = True
Button5.Enabled True
Button6.Enabled = True
Button7.Enabled = True

o

TPR1.Enabled
TPR2.Enabled
TPR3.Enabled
TPR4.Enabled
TPR5.Enabled
TPR6.Enabled

True
True
True
True
True
True

non

Buttonl.BackColor = Color.Green
Button2.BackColor = Color.Green
Button3.BackColor = Color.Green
Button4.BackColor = Color.Green
Button5.BackColor = Color.Green
Button6.BackColor = Color.Green
Button7.BackColor = Color.Green



End If

End Sub

Private Sub BTMeasall_Click(ByVal sender As System.0bject, ByVal e As
System.EventArgs) Handles BTMeasall.Click
LA 'unrfarfu“!un't: far R all
BTMeasall.Enabled = False
BTMeasR1.Enabled = False
BTNextR1.Enabled = False
Buttonl.PerformClick()
Delay(1.0)
iodmm.WriteString("F1 X")

Delay(©.05)

currentNegativel@mA()

txbil201.Text = I1201

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(@.@5)

dmm.WriteString("Meas:Volt:DC? 10,0.000803")
Vb = dmm.ReadNumber

Delay(0.05)

dmm.WriteString("Meas:Volt:DC? 16,0.00003")
Vc = dmm.ReadNumber

V4301 = ((Va + Vb + Vc) / 3)

txbv4301l.Text = v4301

Delay(@.85)

currentNegative9mA()
txbil2@2.Text = 11202
Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 18,0.000083")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString(“Meas:Volt:DC? 12,0.00003")
Vb = dmm.ReadNumber

Delay(@.@5)

dmm.WriteString("Meas:Volt:DC? 18,8.00003")
Vc = dmm.ReadNumber

V4302 = ((Va + Vb + Vc) / 3)

txbv4302.Text = V4302

Delay(@.05)
currentNegative8mA()
txbil203.Text = I1283
Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.08003")
Va = dmm.ReadNumber

Delay(@.85)

dmm.WriteString(“Meas:Volt:DC? 18,0.00003")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 16,0.06803")
V¢ = dmm.ReadNumber

V4303 = ((Va + Vb + Vc) / 3)

txbv43@3.Text = V4303

Delay(@.85)



currentNegative7mA()
txbil204.Text = I1204
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

v43e4 = ((Va + Vb + Vc) / 3)
txbv4304.Text = v43e4

Delay(@.05)
currentNegative6mA()
txbil2@5.Text = I1205
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(e.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

Vv43e5 = ((Va + Vb + Vc) / 3)
txbv4305.Text = V4305

Delay(@.85)
currentNegativeSmA()
txbil2@6.Text = I1266
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

v43e6 = ((Va + Vb + Vc) / 3)
txbv4306.Text = V4306

Delay(©.05)
currentNegativedmA()
txbil207.Text = I1207
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4307 = ((Va + Vb + Vc) / 3)
txbv4307.Text = V43087

Delay(@.05)
currentNegative3mA()
txbil208.Text = I1208
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Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

v43e8 = ((Va + Vb + Vc) / 3)
txbv4308.Text = v43e8

Delay(®@.05)
currentNegative2mA()
txbil209.Text = 11209
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4309 = ((Va + Vb + Vc) / 3)
txbv4309.Text = V4309

Delay(@.85)
currentNegativelmA()
txbil21@.Text = I1210
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

va3ie = ((Va + Vb + Vc) / 3)
txbv4310.Text = v431e

Delay(@.05)

currentPositiveemA()
txbil21l.Text = I1211
Delay(©.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4311 = ((Va + Vb + Vc) / 3)
txbv431l.Text = V4311

Delay(©.05)
currentPositivelmA()
txbil212.Text = I1212
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
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Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4312 = ((Va + Vb + Vc) / 3)
txbv4312.Text = v4312

Delay(©.65)
currentPositive2mA()
txbil213.Text = 11213
Delay(8.95)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4313 = ((Va + Vb + Vc) / 3)
txbv4313.Text = V4313

Delay(@.85)
currentPositive3mA()
txbil214.Text = 11214
Delay(0.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(9.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4314 = ((Va + Vb + Vc) / 3)
txbv4314.Text = v4314

Delay(@.05)

currentPositivedmA()
txbil215.Text = I1215
Delay(@.@5)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4315 = ((Va + Vb + Vc) / 3)
txbv4315.Text = V4315

Delay(9.85)
currentPositive5mA()
txbil21l6.Text = I1216
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©0.05)
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dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4316 = ((Va + Vb + Vc) / 3)
txbv4316.Text = V4316

Delay(©.05)
currentPositiveémA()
txbil217.Text = 11217
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4317 = ((Va + Vb + Vc) / 3)
txbv4317.Text = V4317

Delay(©.05)
currentPositive7mA()
txbil218.Text = 11218
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Ve = dmm.ReadNumber

V4318 = ((Va + Vb + Vc) / 3)

txbv4318.Text = v4318
Delay(@.85)
currentPositive8mA()
txbil219.Text = I1219

Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4319 = ((Va + Vb + Vc) / 3)
txbv4319.Text = V4319

Delay(@.@5)

currentPositive9mA()
txbil220.Text = 11226
Delay(@.85)

dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.95)
dmm.WriteString(“"Meas:Volt:DC?
Vb = dmm.ReadNumber
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Delay(9.05)

dmm.WriteString("Meas:Volt:DC? 16,0.08003")
Vc = dmm.ReadNumber

V4320 = ((Va + Vb + Vc) / 3)

txbv4320.Text = V4320

Delay(©.05)

currentPositivelemA()

txbil221.Text = I1221

Delay(@.@5)

dmm.WriteString("Meas:Volt:DC? 16,0.00003")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.000083")
Vb = dmm.ReadNumber

Delay(0.05)

dmm.WriteString("Meas:Volt:DC? 18,0.00003")
Vc = dmm.ReadNumber

V4321 = ((Va + Vb + Vc) / 3)

txbv4321.Text = V4321

DrawLineR1()

Delay(1)

R1 = (((v43e1l / I12e1) + (V4302 / I1202) + (V4303 / I1203) + (V4304 / 11204) +
(v43e5 / I12@85) + (V4306 / I1206) + (V4307 / 11207) + (Vv43e8 / 11208) + (V4309 /
I1209) + (V4310 / 11218) + (V4312 / I11212) + (V4313 / I1213) + (V4314 / 11214) +
(V4315 / 11215) + (V4316 / I1216) + (V4317 / I11217) + (V4318 / I1218) + (V4319 /
11219) + (v4320 / I1220) + (V4321 / I11221)) / 20)

txbrl.Text = R1
Delay(1)

BTMeasall.Enabled = True
BTMeasR1l.Enabled = True
BTNextR1l.Enabled = True
Button7.PerformClick()

WaitNextR2()
BTNextR1l.PerformClick()
BTMeasR2.PerformClick()

WaitNextR3()
BTNextR2.PerformClick()
BTMeasR3.PerformClick()

WaitNextR4()
BTNextR3.PerformClick()
BTMeasR4.PerformClick()

WaitNextR5()
BTNextR4.PerformClick()
WaitOnMagnet()

End Sub

Private Sub BTNextRl_Click(ByVal sender As System.Cbject, ByVal e As
System.EventArgs) Handles BTNextR1.Click
TabControll.SelectedTab = TPR2
End Sub



Private Sub BTMeasR2_Click(ByVal sender As System.Obiect, ByVal e As
System.EventArgs) Handles BTMeasR2.Click
T @i R2
BTMeasR2.Enabled = False
BTNextR2.Enabled = False
Button2.PerformClick()
Delay(1)
iodmm.WriteString(“F1 X")

Delay(@.05)

currentNegativelomA()

txbi4301.Text = I4301

Delay(©.65)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,8.00203")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString(“Meas:Volt:DC? 10,8.0600883")
Vc = dmm.ReadNumber

V1201 = ((Va + Vb + Vc) / 3)

txbv1201.Text = V1201

Delay(@.05)

currentNegative9mA()

txbid302.Text = I4302

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 16,0.00003")
Va = dmm.ReadNumber

Delay(0.85)

dmm.WriteString("Meas:Volt:DC? 10,0.068003")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString(“Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V1202 = ((Va + Vb + Vc) / 3)

txbv1202.Text = vi2e2

Delay(©.05)

currentNegativesmA()
txbi4303.Text = I4303
Delay(9.05)

dmm.WriteString("Meas:Volt:DC? 10,8.000083")
Va = dmm.ReadNumber

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.60003")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V1203 = ((Va + Vb + Vc) / 3)

txbv12063.Text = V1283

Delay(9.05)

currentNegative7mA()

txbid3e4.Text = 14304

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,0.80003")



Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

vize4 = ((Va + Vb + Vc) / 3)
txbv1204.Text = V1204

Delay(@.05)
currentNegativeéemA()
txbi43@5.Text = I4305
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V1205 = ((Va + Vb + Vc) / 3)
txbv1205.Text = V1205

Delay(@.85)
currentNegativeSmA()
txbi4306.Text = I4306
Delay(®@.85)
dmm.WriteString(“"Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1206 = ((Va + Vb + Vc) / 3)
txbv1206.Text = V1206

Delay(@.05)
currentNegativedmA()
txbi4307.Text = I4307
Delay(8.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.65)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

V1207 = ((Va + Vb + Vc) / 3)

txbv1207.Text = vi2e7
Delay(@.85)
currentNegative3mA()
txbid308.Text = I4308

Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
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dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1288 = ((Va + Vb + Vc) / 3)
txbv1208.Text = vi2es

Delay(©.05)
currentNegative2mA()
txbid309.Text = I4309
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1209 = ((Va + Vb + Vc) / 3)
txbv1209.Text = V1209

Delay(@.05)
currentNegativelmA()
txbi431@.Text = I4310
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(8.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1210 = ((Va + Vb + Vc) / 3)
txbvi2ie.Text = vi2ie

Delay(©.05)
currentPositiveemA()
txbid4311.Text = I4311
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(®.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1211 = ((Va + Vb + Vc) / 3)
txbv1211.Text = V1211

Delay(@.@5)
currentPositivelmA()
txbid312.Text = I4312
Delay(@.65)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,90.00003")

16,0.00003")

10,08.00003")

18,0.00003")

10,0.060003")

10,0.00003")



Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1212 = ((Va + Vb + Vc) / 3)
txbv1212.Text = V1212

Delay(©.85)
currentPositive2mA()
txbi4313.Text = I4313
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Ve = dmm.ReadNumber

V1213 = ((Va + Vb + Vc) / 3)
txbv1213.Text = V1213

Delay(@.05)
currentPositive3mA()
txbid314.Text = 14314
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1214 = ((Va + Vb + Vc) / 3)
txbv1214.Text = v1214

Delay(@.05)
currentPositivedmA()
txbi4315.Text = 14315
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
V¢ = dmm.ReadNumber

V1215 = ((Va + Vb + Vc) / 3)
txbv1215.Text = V1215

Delay(©.85)
currentPositive5mA()
txbid316.Text = I4316
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dom.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
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Vc = dmm.ReadNumber
V1216 = ((Va + Vb + Vc) / 3)
txbv1216.Text = V1216

Delay(@.05)
currentPositiveemA()
txbig317.Text = I4317
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1217 = ((Va + Vb + Vc) / 3)
txbv1217.Text = V1217

Delay(@.05)
currentPositive7mA()
txbi4318.Text = 14318
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1218 = ((Va + Vb + Vc) / 3)
txbv1218.Text = v1218

Delay(@.95)
currentPositive8mA()
txbid319.Text = I4319
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(9.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1219 = ((Va + Vb + Vc) / 3)
txbv1219.7ext = V1219

Delay(@.05)
currentPositive9mA()
txbid320.Text = I4320
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1228 = ((Va + Vb + Vc) / 3)
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txbv1220.Text = V1220

Delay(@.05)

currentPositivel@mA()

txbig321.Text = I4321

Delay(©.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 16,0.00003")
Vb = dmm.ReadNumber

Delay(©.85)

dmm.WriteString(“"Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V1221 = ((Va + Vb + Vc) / 3)

txbv1221.Text = V1221

Delay(1)

DrawLineR2()

Delay(1)

R2 = (((vize1l / I43e1) + (V1202 / I4302) + (V1203 / I4303) + (V1204 / 14304) +
(V1205 / 143@5) + (V1206 / I4306) + (V1207 / 14307) + (V1208 / I4308) + (V1209 /
14309) + (Vv121@ / I431@) + (V1212 / I4312) + (V1213 / I4313) + (V1214 / I14314) +
(V1215 / 14315) + (vi216 / I4316) + (V1217 / 14317) + (V1218 / I4318) + (V1219 /
14319) + (V1220 / I14320) + (V1221 / 14321)) / 20)

txbr2.Text = R2

Delay(1)
BTMeasR2.Enabled True
BTNextR2.Enabled = True
Button7.PerformClick()

End Sub

Private Sub BTNextR2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles BTNextR2.Click
TabControll.SelectedTab = TPR3
End Sub

Private Sub BTMeasR3_Click(ByVal sender As System.Object, Byval e As
System.EventArgs) Handles BTMeasR3.Click
Y yainddlumsdad R3
BTMeasR3.Enabled = False
BTNextR3.Enabled = False
Button3.PerformClick()
Delay(1)
iodmm.WriteString("F1 X")

Delay(©.@5)

currentNegativelemA()
txbil401.Text = Il4e1
Delay(@.085)

dmm.WriteString(“"Meas:Volt:DC? 10,0.06003")
Va = dmm.ReadNumber

Delay(©.65)

dmm.WriteString(“Meas:Volt:DC? 10,0.00003")
Vb = dmm.ReadNumber

Delay(@.05)



dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2301 = ((Va + Vb + Vc) / 3)
txbv2301.Text = V2381

Delay(@.05)
currentNegative9mA()
txbil4@2.Text = 11402
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2382 = ((Va + Vb + Vc) / 3)
txbv2302.Text = V2302

Delay(©.05)
currentNegative8mA()
txbil403.Text = 11463
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2303 = ((Va + Vb + Vc) / 3)
txbv2363.Text = V2383

Delay(©.85)
currentNegative7mA()
txbil404.Text = 11404
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(9.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2304 = ((Va + Vb + Vc) / 3)
txbv2304.Text = V2304

Delay(@.05)
currentNegativesmA()
txbil4e5.Text = 11485
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber
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V2385 = ((Va + Vb + Vc) / 3)
txbv2305.Text = V2385

Delay(@.85)
currentNegativeSmA()
txbil406.Text = I1406
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(®@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2306 = ((Va + Vb + Vc) / 3)
txbv2306.Text = V2386

Delay(©.05)
currentNegativedmA()
txbil407.Text = I1407
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2307 = ((Va + Vb + Vc) / 3)
txbv23@7.Text = V2307

Delay(@.@5)
currentNegative3mA()
txbil408.Text = I1408
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V23@8 = ((Va + Vb + Vc) / 3)
txbv2308.Text = V2308

Delay(©.85)
currentNegative2mA()
txbild4@9.Text = 11409
Delay(0.05)
dmm.WriteString(“"Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2309 = ((Va + Vb + Vc) / 3)
txbv2309.Text = V2389
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Delay(@.85)
currentNegativelmA()
txbil410.Text = I1410
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.65)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2318 = ((Va + Vb + Vc) / 3)
txbv2310.Text = v231e

Delay(©.05)
currentPositiveemA()
txbild411l.Text = I1411
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2311 = ((Va + Vb + Vc) / 3)
txbv2311.Text = V2311

Delay(®@.85)
currentPositivelmA()
txbil412.Text = I1412
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(9.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2312 = ((Va + Vb + Vc) / 3)
txbv2312.Text = V2312

Delay(©.05)
currentPositive2mA()
txbild13.Text = I1413
Delay(®@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2313 = ((Va + Vb + Vc) / 3)
txbv2313.Text = V2313

Delay(@.85)

10,0.00003")

10,0.00003")

18,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00083")

10,0.00003")

16,0.00003")



currentPositive3mA()
txbild14.Text = 11414
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2314 = ((Va + Vb + Vc) / 3)
txbv2314.Text = V2314

Delay(@.05)

currentPositivedmA()
txbil415.Text = I1415
Delay(@.@5)

dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2315 = ((Va + Vb + Vc) / 3)
txbv2315.Text = V2315

Delay(@.85)
currentPositivesmA()
txbildl6.Text = I1416
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2316 = ((Va + Vb + Vc) / 3)
txbv2316.Text = V2316

Delay(@.85)
currentPositive6mA()
txbil417.Text = 11417
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.65)
dmm.WriteString(”Meas:Volt:DC?
Vc = dmm.ReadNumber

V2317 = ((Va + Vb + Vc) / 3)
txbv2317.Text = V2317

Delay(@.85)
currentPositive7mA()
txbil418.Text = 11418
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Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2318 = ((Va + Vb + Vc) / 3)
txbv2318.Text = V2318

Delay(@.85)
currentPositive8mA()
txbild19.Text = 11419
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.85)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Veolt:DC?
Vc = dmm.ReadNumber

V2319 = ((Va + Vb + Vc) / 3)
txbv2319.Text = V2319

Delay(@.@5)
currentPositive9mA()
txbild20.Text = I1420
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Vvolt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2320 = ((Va + Vb + Vc) / 3)
txbv2320.Text = V2320

Delay(©.85)
currentPositivelomA()
txbil421l.Text = I1421
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2321 = ((Va + Vb + Vc) / 3)
txbv2321.Text = V2321

Delay(1)
DrawlLineR3()

Delay(1)
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R3 = (((v23e1 / I14@1) + (V2362 / I1402) + (V2303 / I1403) + (V2304 / I1404) +
(V2305 / I1485) + (V2386 / I1406) + (V2307 / I1407) + (V2308 / I11408) + (V2309 /
I1409) + (V2310 / I1418) + (V2312 / 11412) + (V2313 / I1413) + (V2314 / I1414) +
(V2315 / 11415) + (V2316 / I1416) + (V2317 / I1417) + (V2318 / I11418) + (V2319 /
11419) + (V2320 / I11420) + (V2321 / 11421)) / 20)

txbr3.Text = R3

Delay(1)
BTMeasR3.Enabled = True
BTNextR3.Enabled = True

Button7.PerformClick()
End Sub

Private Sub BTNextR3_Click(ByVal sender As System.Chiject, ByVal e As
System.EventArgs) Handles BTNextR3.Click
TabControll.SelectedTab = TPR4
End Sub

Private Sub BTMeasR4_Click(Byval sender As System.Object, ByVal e As
System.EventArgs) Handles BTMeasR4.Click
' gamartuns dad R4

BTMeasR4.Enabled False

BTNextR4.Enabled = False

Button4.PerformClick()

Delay(1)

iodmm.WriteString("F1 X")

Delay(©.05)

currentNegativelemA()

txbi2301.Text = I2301

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 16,0.00083")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V1401 = ((Va + Vb + Vc) / 3)

txbv1401.Text = V1401

Delay(©.05)

currentNegativedmA()

txbi2302.Text = I2302

Delay(@.@5)

dmm.WriteString("Meas:Volt:DC? 10,0.88003")
Va = dmm.ReadNumber

Delay(©.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vb = dmm.ReadNumber

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V14082 = ((Va + Vb + Vc) / 3)

txbv1402.Text = V1482

Delay(@.@5)



currentNegative8mA()
txbi2303.Text = I2303
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(®@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

V1403 = ((Va + Vb + Vc) / 3)
txbv14@3.Text = V1403

Delay(@.05)
currentNegative7mA()
txbi2304.Text = I2384
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1404 = ((Va + Vb + Vc) / 3)
txbv14e4.Text = V1404

Delay(@.e5)
currentNegativeémA()
txbi2385.Text = 12385
Delay(9.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1485 = ((Va + Vb + Vc) / 3)
txbv1405.Text = V1485

Delay(@.@5)
currentNegativeSmA()
txbi2306.Text = 12306
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1406 = ((Va + Vb + Vc) / 3)
txbv14e6.Text = V1406

Delay(@.05)
currentNegativedmA()
txbi2307.Text = 12367
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Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1407 = ((Va + Vb + Vc) / 3)
txbv1407.Text = vi4e7

Delay(@.05)
currentNegative3mA()
txbi2308.Text = I2308
Delay(@.205)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“"Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V1408 = ((Va + Vb + Vc) / 3)
txbv14@08.Text = V1408

Delay(©.05)
currentNegative2mA()
txbi2309.Text = I2309
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.65)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1469 = ((Va + Vb + Vc) / 3)
txbv1409.Text = V1409

Delay(©.05)
currentNegativelmA()
txbi2310.Text = I2310
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

Vi4ie = ((Va + Vb + Vc) / 3)
txbv1410.Text = vVidie

Delay(@.85)
currentPositive@mA()
txbi2311.Text = 12311
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
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Va = dmm.ReadNumber
Delay(9.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1411 = ((Va + Vb + Vc) / 3)
txbv141l.Text = V1411

Delay(@.85)
currentPositivelmA()
txbi2312.Text = 12312
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V1412 = ((Va + Vb + Vc) / 3)
txbv1412.Text = V1412

Delay(©.85)
currentPositive2mA()
txbi2313.Text = I2313
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1413 = ((Va + Vb + Vc) / 3)
txbv1413.Text = V1413

Delay(9.85)
currentPositive3mA()
txbi2314.Text = 12314
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1414 = ((Va + Vb + Vc) / 3)
txbv1414.Text = V1414

Delay(@.05)
currentPositivedmA()
txbi2315.Text = 12315
Delay(@.05)
dmm.WriteString("Meas:Valt:DC?
Va = dmm.ReadNumber
Delay(0.05)
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dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1415 = ((Va + Vb + Vc) / 3)
txbv1415.Text = V1415

Delay(@.05)

currentPositive5SmA()
txbi2316.Text = 12316
Delay(©.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.805)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1416 = ((Va + Vb + Vc) / 3)
txbv1416.Text = V1416

Delay(©6.05)
currentPositive6mA()
txbi2317.Text = I2317
Delay(@.85)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1417 = ((Va + Vb + Vc) / 3)
txbv1417.Text = V1417

Delay(®@.@5)
currentPositive7mA()
txbi2318.Text = I2318
Delay(@.85)
dmm.WriteString(“"Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1418 = ((Va + Vb + Vc) / 3)
txbv1418.Text = V1418

Delay(©.05)

currentPositive8mA()
txbi2319.Text = I2319
Delay(@.85)

dmm.WriteString(“"Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
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Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,8.06803")
Vc = dmm.ReadNumber

V1419 = ((Va + Vb + Vc) / 3)

txbv1419.Text = V1419

Delay(@.@5)

currentPositivedmA()
txbi2320.Text = I2320
Delay(9.05)

dmm.WriteString("Meas:Volt:DC? 1@,0.00803")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString(“Meas:Volt:DC? 10,6.00083")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Ve = dmm,ReadNumber

V1420 = ((Va + Vb + Vc) / 3)

txbv1420.Text = V1420

Delay(@.05)

currentPositivelemA()

txbi2321.Text = 12321

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 1@,0.00003")
Va = dmm.ReadNumber

Delay(0.05)

dmm.WriteString(“Meas:Volt:DC? 10,0.00003")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 18,0.00003")
Vc = dmm.ReadNumber

V1421 = ((Va + Vb + Vc) / 3)

txbv1421.Text = V1421

Delay(1)

DrawLineR4()

Delay(1)

R4 = (((Vide1l / I23e1) + (Vvi4e2 / I23@2) + (V1403 / I2303) + (vide4 / 12304) +
(Vides / 12305) + (V14e6 / I23@6) + (V1487 / I2307) + (vi4es / I23@8) + (V1409 /
12309) + (Vvi41e / 1231@) + (V1412 / 12312) + (V1413 / I12313) + (V1414 / 12314) +
(V1415 / I2315) + (V1416 / I2316) + (V1417 / I2317) + (V1418 / 12318) + (V1419 /
I2319) + (vi42e / 12320) + (V1421 / I2321)) / 20)

txbr4.Text = R4

Delay(1)
BTMeasR4.Enabled = True
BTNextR4.Enabled = True

Button7.PerformClick()

End Sub

Private Sub BTNextR4_Click(Byval sender As System.Object, Byval e As
System.EventArgs) Handles BTNextR4.Click
TabControll.SelectedTab = TPR5
End Sub



Private Sub BTMeasallcontinue_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles BTMeasallcontinue.Click
"' gamdduiatads R all continue

BTMeasallcontinue.Enabled = False
BTMeasR5.Enabled = False
BTNextR5.Enabled = False
Button5.PerformClick()

Delay(1)

iodmm.WriteString("F1 X")

Delay(©.05)

currentNegativelemA()

txbil301.Text = I1301

Delay(®©.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(0.05)

dmm.WriteString("Meas:Volt:DC? 10,0.06003")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V2401 = ((Va + Vb + Vc) / 3)

txbv2401.Text = V2401

Delay(@.05)

currentNegative9mA()

txbil302.Text = I1302

Delay(@.05)

dmm.WriteString(“"Meas:Volt:DC? 10,0.00083")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,0.08003")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString(“Meas:Volt:DC? 10,0.006003")
Vc = dmm.ReadNumber

V2402 = ((Va + Vb + Vc) / 3)

txbv2402.Text = V2402

Delay(©.85)

currentNegative8mA()

txbil303.Text = I13e3

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 1@,0.00003")
Vb = dmm.ReadNumber

Delay(0.05)

dmm.WriteString(“"Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V2403 = ((Va + Vb + Vc) / 3)

txbv2403.Text = V2403

Delay(@.05)

currentNegative7mA()

txbil3e4.Text = I1304

Delay(@.05)

dmm.WriteString(“Meas:Volt:DC? 16,8.00003")
Va = dmm.ReadNumber



Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2404 = ((Va + Vb + Vc) / 3)
txbv2404.Text = V2404

Delay(@.05)
currentNegativeemA()
txbil3@5.Text = I1305
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2405 = ((Va + Vb + Vc) / 3)
txbv24085.Text = V24805

Delay(©.05)
currentNegativeSmA()
txbil3e6.Text = I1306
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2406 = ((Va + Vb + Vc) / 3)
txbv2406.Text = V2406

Delay(@.05)
currentNegativedmA()
txbil307.Text = I1307
Delay(8.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2407 = ((Va + Vb + Vc) / 3)
txbv2407.Text = V2407

Delay(@.05)
currentNegative3mA()
txbil3e8.Text = I1368
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString('Meas:Volt:DC?
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Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2408 = ((Va + Vb + Vc) / 3)
txbv2408.Text = V2408

Delay(@.05)
currentNegative2mA()
txbil3@9.Text = I1369
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2409 = ((Va + Vb + Vc) / 3)
txbv2409.Text = V2409

Delay(@.05)
currentNegativelmA()
txbil31@.Text = I1310
Delay(®@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2410 = ((Va + Vb + Vc) / 3)
txbv241e.Text = V2418

Delay(@.05)
currentPositive@mA()
txbil311.Text = I1311
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“"Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2411 = ((Va + Vb + Vc) / 3)
txbv2411.Text = v2411

Delay(@.@5)
currentPositivelmA()
txbil312.Text = I1312
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“"Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
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dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2412 = ((Va + Vb + Vc) / 3)
txbv2412.Text = V2412

Delay(©.05)
currentPositive2mA()
txbil313.Text = I1313
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2413 = ((Va + Vb + Vc) / 3)
txbv2413.Text = V2413

Delay(@.05)

currentPositive3mA()
txbil314.Text = I1314
Delay(@.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2414 = ((Va + Vb + Vc) / 3)
txbv2414.Text = V2414

Delay(@.85)
currentPositive4mA()
txbil315.Text = I1315
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2415 = ((Va + Vb + Vc) / 3)
txbv2415.Text = V2415

Delay(©.05)

currentPositive5mA()
txbil316.Text = I1316
Delay(©.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber
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V2416 = ((Va + Vb + Vc) / 3)
txbv241l6.Text = V2416

Delay(@.05)
currentPositive6mA()
txbil317.Text = I1317
Delay(@.25)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2417 = ((Va + Vb + Vc) / 3)
txbv2417.Text = V2417

Delay(@.05)

currentPositive7mA()
txbil318.Text = I1318
Delay(©.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2418 = ((Va + Vb + Vc) / 3)
txbv2418.Text = V2418

Delay(©.05)
currentPositive8mA()
txbil319.Text = I1319
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2419 = ((Va + Vb + Vc) / 3)
txbv2419.Text = V2419

Delay(@.@5)
currentPositive9mA()
txbil328.Text = I1326
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®@.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2428 = ((Va + Vb + Vc) / 3)
txbv2420.Text = V2420
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Delay(0.05)
currentPositivelemA()

txbil321.Text = I1321

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 18,0.00003")
Vc = dmm.ReadNumber

V2421 = ((Va + Vb + Vc) / 3)

txbv2421.Text = V2421

Delay(1)

DrawLineR5()

Delay(1)

Delay(1)
BTMeasallcontinue.Enabled = True
BTMeasR5.Enabled = True
BTNextR5.Enabled = True
Button7.PerformClick()

WaitNextR6()
BTNextR5.PerformClick()
BTMeasR6.PerformClick()

WaitResult()
BTNextR6.PerformClick()
WaitCalculate()
BTCalculate.PerformClick()

End Sub

Private Sub BTNextR5_Click(ByVal sender As System.0Object, Byval e As
System.EventArgs) Handles BTNextR5.Click
TabControll.SelectedTab = TPR6
End Sub

Private Sub BTMeasR6_Click(ByVal sender As System.Object, ByVal e As
System.Eventargs) Handles BTMeasR6.Click
oadddunndan R6
BTMeasR6.Enabled False
BTNextR6.Enabled False
Button6.PerformClick()
Delay(1)
iodmm.WriteString("F1 X")

Delay(@.05)

currentNegativelemA()

txbi2401.Text = I2401

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 1¢,0.80083")



Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V13e1 = ((Va + Vb + Vc) / 3)

txbv1301l.Text = Vi3el
Delay(®@.@5)
currentNegativedmA()
txbi2402.Text = 12402
Delay(@.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1302 = ((Va + Vb + Vc) / 3)
txbvl302.Text = V1302

Delay(®@.05)
currentNegative8mA()
txbi24@3.Text = I2403
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

vi3e3 = ((va + Vb + Vc) / 3)
txbv13@3.Text = V13e3

Delay(©.85)
currentNegative7mA()
txbi2404.Text = I2404
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“"Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

vi3ed = ((Va + Vb + Vc) / 3)
txbv13e4.Text = V1304

Delay(@.05)
currentNegative6mA()
txbi24@5.Text = 12405
Delay(©.05)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm,ReadNumber
Delay(©.85)
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dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V13e5 = ((vVa + Vb + Vc) / 3)
txbv13@5.Text = V1305

Delay(9.05)

currentNegativeSmA()
txbi2406.Text = I2406
Delay(@.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V13@6 = ((Va + Vb + Vc) / 3)
txbv1306.Text = V1306

Delay(@.05)
currentNegativedmA()
txbi2407.Text = I2407
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.e5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1307 = ((Va + Vb + Vc) / 3)
txbv1307.Text = V1307

Delay(@.85)
currentNegative3mA()
txbi2408.Text = I2408
Delay(9.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1388 = ((Va + Vb + Vc) / 3)
txbv1308.Text = V1388

Delay(@.05)

currentNegative2mA()
txbi2409.Text = I2409
Delay(©.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
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Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1309 = ((Va + Vb + Vc) / 3)

txbv1309.Text = V1309
Delay(@.05)
currentNegativelmA()

txbi2410.Text = I2410
Delay(@.95)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1318 = ((Va + Vb + Vc) / 3)
txbv1310.Text = V1310

Delay(@.05)

currentPositive@mA()
txbi2411.Text = I2411
Delay(@.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Ve = dmm.ReadNumber

V1311 = ((Va + Vb + Vc) / 3)
txbv1311l.Text = V1311

Delay(©.05)
currentPositivelmA()
txbi2412.Text = I2412
Delay(@.95)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1312 = ((Va + Vb + Vc) / 3)
txbv1312.Text = vi312

Delay(@.85)
currentPositive2mA()
txbi2413.Text = I2413
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“Meas:Volt:DC?

10,0.00003")

10,0.00003")

10,0.60003")

10,0.00003")

16,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,0.00003")

10,08.00003")

16,0.00003")

10,0.00003")

10,0.00003")



Vc = dmm.ReadNumber
V1313 = ((Va + Vb + Vc) / 3)
txbv1313.Text = V1313

Delay(©.85)
currentPositive3mA()
txbi2414.Text = 12414
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1314 = ((Va + Vb + Vc) / 3)
txbv1314.Text = V1314

Delay(©.05)

currentPositivedmA()
txbi2415.Text = 12415
Delay(@.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®©.@5)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

V1315 = ((va + Vb + Vc) / 3)
txbv1315.Text = V1315

Delay(@.05)
currentPositiveSmA()
txbi2416.Text = 12416
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(8.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V1316 = ((Va + Vb + Vc¢) / 3)
txbv1316.Text = V1316

Delay(@.05)
currentPositiveémA()
txbi2417.Text = 12417
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1317 = ((Va + Vb + Vc) / 3)
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txbv1317.Text = V1317

Delay(@.@5)
currentPositive7mA()
txbi2418.Text = 12418
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1318 = ((Va + Vb + Vc) / 3)
txbv1318.Text = V1318

Delay(@.05)
currentPositive8mA()
txbi2419.Text = 12419
Delay(@.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V1319 = ((Va + Vb + Vc) / 3)
txbv1319.Text = V1319

Delay(0.85)

currentPositive9mA()
txbi2420.Text = 12420
Delay(@.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1320 = ((Va + Vb + Vc) / 3)
txbv1320.Text = V1320

Delay(©@.05)

currentPositivelemA()
txbi2421.Text = 12421
Delay(©.85)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V1321 = ((Va + Vb + Vc) / 3)
txbv1321.Text = V1321

Delay(1)
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DrawLineR6()

Delay(1)
WaitR()

Delay(1)
BTMeasR6.Enabled = True
BTNextR6.Enabled = True
Button7.PerformClick()

End Sub

Private Sub BTNextR6_Click(ByVal sender As System.Objcct, ByVal e As
System.EventArgs) Handles BTNextR6.Click
TabControll.SelectedTab = TPResult
End Sub

Private Sub BTExit_Click(ByVal sender As System.Obiject, ByVal e As
System.EventArgs) Handles BTExit.Click
C i budunatlaniing

Try
SerialPortl.0Open()
SerialPortl.Write("9")
SerialPortl.Close()
iodmm.WriteString("D1 X")
Delay(®@.5)
iodmm.WriteString("Vve.@8E+08 X")
Delay(1)
iodmm.WriteString("Da X")
Delay(@.5)
iodmm.WriteString("I+0.6000E-83 X")
iodmm.WriteString("F@ X")
Delay(@.5)
Me.Close()

Catch ex As Exception
MessageBox.Show("Unable to connect ", "Serial_port", MessageBoxButtons.OK,

MessageBoxIcon.Error)
End Try
End Sub

Shared _continue As Boolean
Shared _serialPort As SerialPort

Private Sub btnConnect_Click(ByVal sender As System.CObject, ByVal e As
System.FventArgs) Handles htnConnect.Click
' gadmdduesdeudoty usb port
Try
SerialPortl.Close()
SerialPortl.PortName = “COM" + numCom.Value.ToString()
SerialPortl.BaudRate = 9600
SerialPortl.DataBits = 8
SerialPortl.Parity = Parity.None
SerialPortl.StopBits = StopBits.One
SerialPortl.Handshake = Handshake.None
SerialPortl.Encoding = System.Text.Encoding.Default 'very important!
Delay(1.5)

Dim u As Integer
While (u <= 5)



SerialPortl.Open()
SerialPortl.Write("9")
SerialPortl.Close()
Delay(1)
u=u-+1

End While

Buttonll.Enabled = True
Buttonll.BackColor = Color.Green
btnConnect.Text = "Connected."
btnConnect.Enabled = False
numCom.Enabled = False
btnConnect.BackColor = Color.Yellow

Catch ex As Exception
MessageBox.Show("Unable to connect ", "Serial_port", MessageBoxButtons.OK,
MessageBoxIcon.Error)
End Try

End Sub

Private Sub Buttonl_Click_1(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
' aaindurindd a1
SerialPortl.Open()
SerialPortl.Write("1")
SerialPortl.Close()

Buttonl.BackColor = Color.Red

Button2.BackColor = Color.Green
Button3.BackColor = Color.Green
Button4.BackColor = Coler.Green
Button5.BackColor = Color.Green
Button6.BackColor = Coler.Green
Button7.BackColor = Color.Green

End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
' ogmifiiaddn e e 2
SerialPortl.Open()
SerialPortl.Write("2")
SerialPortl.Close()

Buttonl.BackColor = Color.Green
Button2.BackColor = Color.Red

Button3.BackColor = Color.Green
Button4.BackColor = Color.Green
Button5.BackColor = Color.Green
Button6.BackColor = Calor.Green
Button7.BackColor = Color.Green

End Sub

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As
System.CventaArgs) Handles Button3.Click
"oy irngi hiiaTie 3
SerialPortl.Open()
SerialPortl.Write("3")



SerialPortl.Close()

Buttonl.BackColor =
Button2.BackColor =
Button3.BackColor =
Button4.BackColor =
Button5.BackColor =
Buttoné.BackColor =
Button7.BackColor =

End Sub

Private Sub Button4_Click(ByVal sender As System.Objeci, ByVal e As

Color.Green
Color.Green
Color.Red

Color.Green
Color.Green
Colar.Green
Color.Green

System.EvertArgs) Handles Button4.Click

boyamndeinstahideTin 4

SerialPortl.0Open()

SerialPortl.Write("4")

SerialPortl.Close()

Buttonl.BackColor =
Button2.BackColor =
Button3.BackColor =
Button4.BackColor =
Button5.BackColor =
Button6.BackColor =
Button7.BackColor =

End Sub

Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As

Color.Green
Color.Green
Celor.Green
Color.Red

Color.Green
Color.Green
Color.Green

System.EventArgs) Handles Button5.Click

wadidanin e g 5
SerialPortl.Open()

SerialPortl.Write("5")

SerialPortl.Close()

Buttonl.BackColor =
Button2.BackColor =
Button3.BackColor =
Button4.BackColor =
Button5.BackColor =
Button6.BackColor =
Button7.BackColor =

End Sub

Private Sub Button6_Click(ByVal sender As System.Object, ByVal e As

Celor.Green
Color.Green
Color.Green
Color.Green
Color.Red

Color.Green
Color.Green

System.EventArgs) Handles Button6.Click

" ganhdetindin e Tia 6
SerialPortl.0pen()

SerialPortl.Write("6")

SerialPortl.Close()

Buttonl.BackColor =
Button2.BackColor =
Button3.BackColor =
Button4.BackColor =
Button5.BackColor =
Button6.BackColor =
Button?7.BackColor =

End Sub

Coler.Green
Celor.Green
Color.Green
Color.Green
Color.Green
Color.Red

Color.Green



Private Sub Button7_Click(Byval sender As System.Object, ByVal e As
System.EventArgs) Handles Button7.Click
' gadmdataddin ilane
SerialPortl.Open()
SerialPortl.Write("8")
SerialPortl.Close()

Buttonl.BackColor = Color.Green
Button2.BackColor = Color.Green
Button3.BackColor = Color.Green
Button4.BackColor = Color.Green
Button5.BackColor = Color.Green
Button6.BackColor = Color.Green
Button7.BackColor = Color.Red

End Sub

U mddunsensuadnd 10 mA @ +18 mA

Sub currentNegativelemA()
iodmm.WriteString("I-1.00800E-02 X")
End Sub

Sub currentNegative9mA()
iodmm.WriteString("I-9.0000E-083 X")
End Sub

Sub currentNegative8mA()
iodmm.WriteString("I-8.0008E-83 X")
End Sub

Sub currentNegative7mA()
iodmm.WriteString("I-7.0800E-83 X")
End Sub

Sub currentNegative6mA()
iodmm.WriteString("I-6.0800E-83 X")
End Sub

Sub currentNegativeS5mA()
iodmm.WriteString("I-5.8800E-03 X")
End Sub

Sub currentNegative4mA()
iodmm.WriteString("I-4.0000E-83 X")
End Sub

Sub currentNegative3mA()
~ lodmm.WriteString("I-3.0000E-83 X")
End Sub

Sub currentNegative2mA()
iodmm.WriteString("I-2.0080E-83 X")
End Sub

Sub currentNegativelmA()
iodmm.WriteString("I-1.0800E-03 X")
End Sub



Sub currentPositivelmA()
iodmm.WriteString("I+0.0000E-03 X")
End Sub

Sub currentPositivelmA()
iodmm.WriteString("I+1.6800E-03 X")
End Sub

Sub currentPositive2mA()
iodmm.WriteString("I+2.6000E-083 X")
End Sub

Sub currentPositive3mA()
iodmm.WriteString("I+3.0000E-@3 X")
End Sub

Sub currentPositive4mA()
iodmm.WriteString("I+4.08000E-83 X")
End Sub

Sub currentPositive5mA()
iodmm.WriteString("I+5.0060E-83 X")
End Sub

Sub currentPositive6mA()
iodmm.WriteString("I+6.0000E-03 X")
End Sub

Sub currentPositive7mA()
iodmm.WriteString("I+7.0000E-83 X")
End Sub

Sub currentPositive8mA()
iodmm.WriteString("I+8.0800E-03 X")
End Sub

Sub currentPositive9mA()
iodmm.WriteString("I+9.0000E-83 X")
End Sub

Sub currentPositivel@mA()
iodmm.WriteString("I+1.0000E-82 X")
End Sub

Private Sub BTCalculate_Click(ByVal sender As System.0Ohject, ByVal e As
System.EventArgs) Handles BTCalculate.Click
* gadhdaums s inediidasn

Dim Rave As Double = ((R1 + R2 + R3 + R4) / (4))

Dim pi As Double = (22 / 7)

Dim q As Double = (1.626 * (1.0E-19))
Dim ns2 As Double

Dim NB2 As Double

Dim Vhall As Double

I = CDbl(txbil321.Text)

Magnet = txbmagnet.Text

Thickness = txbthickness.Text

Vtotal = CDbl(txbv1321.Text) + CDbl(txbv2421.Text)

Vhall = (Vtotal) / 2



Rs

= (pi * Rave) / (©.6931471806)

p = (Rs * Thickness)

ns
NB

ns2
NB2

um
con

TextBoxl.Text

Abs(((0.00000002) * I * Magnet) / g * Vtotal)
(ns / Thickness)

ns / (1.0E+15)
NB / (1.0E+16)

= Abs(1 / (q * ns2 * (1.@E+15) * Rs))
duct = (1 / p)

Format(Rs, "#6.60000")

Delay(®©.25)
TextBox2.Text = Format(p, "#0.e0000")
Delay(®.25)
TextBox3.Text = Format(ns2, "#0.08000800") + " E+15"
Delay(©.25)
TextBox4.Text = Format(NB2, "#©.00000000") + " E+16"
Delay(©.25)
TextBox5.Text = Format(um, "#©.800€8")
Delay(@.25)
TextBox6.Text = Format(conduct, "#0.ee800")
End Sub
Private Sub btnGPIBVOLT_Click(ByVal sender As System.Object, ByVal e As

System.Even

tArgs) Handles btnGPIBVOLT.Click

b s & o1 ow A 8
AN LN TIRAMGNUIATOIAIIIAY

Dim
Dim
Try

Cat

MessageBoxI

ioAddress2 As String
mgr As Ivi.Visa.Interop.fResourceManager

ioAddress2 = "GPIB::" + NumCom2.Value.ToString()
mgr = New Ivi.Visa.Interop.ResourceManager

dmm = New Ivi.Visa.Interop.FormattedIO488
dmm.IO() = mgr.Open(ioAddress2)

dmm.IO.Timeout = 7000

btnGPIBVOLT.Enabled = False

Delay(1)

NumCom2.Enabled = False
btnGPIBVOLT.BackColor = Color.Yellow
btnGPIBVOLT.Text = "Connected."
Delay(@.25)

btnGPIBCURRENT.Enabled = True
btnGPIBCURRENT.BackColor = Color.Green
ch ex As Exception
MessageBox.Show("Unable to connect ", "DMM", MessageBoxBultons.OK,
con.Error)

End Try
End Sub
Private Sub btnGPIBCURRENT_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles btnGPIBCURRENT.Click
C g e indoiuatoad wassua il
Dim mgr As Ivi.Visa.Interop.ResourceManager
Dim ioAddress As String
Try

ioAddress = "GPIB::" + NumCom3.Value.ToString()
mgr = New Ivi.Visa.Interop.ResourceManager
iodmm = New Ivi.Visa.Interop.FormattedI048s
iodmm.IO() = mgr.Open(ioAddress)



iodmm.IO.Timeout = 7000
btnGPIBCURRENT.Enabled = False
NumCom3.Enabled = False
NumVoltLimit.Enabled = False
iodmm.WriteString(“REN X")
Delay(1.5)
iodmm.WriteString("D1 X")
Delay(@.5)
iodmm.WriteString("V" + NumVoltLimit.Value.ToString() + ".@8E+00 X")
Delay(1)
iodmm.WriteString("De X")
Delay(®©.25)
btnGPIBCURRENT.BackColor = Color.Yellow
btnGPIBCURRENT.Text = "Connected."
Delay(@.25)
btnConnect.Enabled = True
btnConnect.BackColor = Color.Green
Catch ex As Exception
MessageBox.Show("Unable to connect ", "Current source",
MessageBoxButtons. 0K, MessageBoxIcon.Error)
End Try

End Sub

Public Sub DrawLineR1()

" yamidmioand R1
Chartl.Series(®).Points.AddXY(I1201, Vv43@1)
Chartl.Series(®).Points.AddXY(I1202, V4302)
Chartl.Series(@).Points.AddXY(I1203, V43@3)
Chartl.Series(@).Points.AddXY(I1204, V4304)
Chartl.Series(@).Points.AddXY(I1205, V4305)
Chartl.Series(@).Points.AddXY (11206, V4306)
Chartl.Series(@).Points.AddXY(I1207, V4307)
Chartl.Series(®).Points.AddXY(I1208, V4388)
Chartl.Series(@).Points.AddXY(I1209, V4309)
Chartl.Series(®).Points.AddXY (11210, V4310)
Chartl.Series(@).Points.AddXY(I1211, Vv4311)
Chartl.Series(@).Points.AddXY(I1212, Vv4312)
Chartl.Series(®).Points.AddXY(I1213, Vv4313)
Chartl.Series(@).Points.AddXY (11214, Vv4314)
Chartl.Series(@).Points.AddXY(I1215, Vv4315)
Chartl.Series(@).Points.AddXY(I1216, V4316)
Chartl.Series(®).Points.AddXY(I1217, V4317)
Chartl.Series(®).Points.AddXY(I1218, V4318)
Chartl.Series(@).Points.AddXY(I1219, V4319)
Chartl.Series(@).Points.AddXY(I1220, V4320)
Chartl.Series(@).Points.AddXY(I1221, Vv4321)

Chartl.Series(®).ChartType = SeriesChartType.FastLine
Chartl.Series(@).IsVisibleInLegend = False
End Sub

Public Sub DrawLineR2()

* gahidewdaansl R2
Chart2.Series(@).Points.AddXY(I4301, Vi1201)
Chart2.Series(@).Points.AddXY(I4302, V12@2)
Chart2.Series(@).Points.AddXY (14303, V1203)
Chart2.Series(0).Points.AddXY(I4304, V1204)
Chart2.Series(@).Points.AddXY (143085, V1205)
Chart2.Series(@).Points.AddXY(I4306, V1206)
Chart2.Series(@).Points.AddXY(I4307, V1207)
Chart2.Series(@).Points.AddXY(I43e8, V1208)



Chart2.Series(@).Points.AddXY (14309, V1209)
Chart2.Series(@).Points.AddXY(I4310, V1218)
Chart2.Series(@).Points.AddXY (14311, V1211)
Chart2.Series(@).Points.AddXY(I4312, Vv1212)
Chart2.Series(@).Points.AddXY(I4313, Vv1213)
Chart2.Series(®@).Points.AddXY (14314, Vv1214)
Chart2.Series(@).Points.AddXY(I4315, V1215)
Chart2.Series(@).Points.AddXY(I4316, V1216)
Chart2.Series(@).Points.AddXY(I4317, V1217)
Chart2.Series(®@).Points.AddXY (14318, V1218)
Chart2.Series(@).Points.AddXY (14319, V1219)
Chart2.Series(@).Points.AddXY(I4320, V1220)
Chart2.Series(@).Points.AddXY(I4321, Vv1221)
Chart2.Series(@).ChartType = SeriesChartType.FastLine
Chart2.Series(@).IsVisibleInlLegend = False

End Sub

Public Sub DrawLineR3()

Tt yadidandoans R3

Chart7.Series(@).Points.AddXY(I1401, V2301)
Chart7.Series(®).Points.AddXY (11402, V2302)
Chart7.Series(@).Points.AddXY(I1403, V2303)
Chart7.Series(@).Points.AddXY (11404, V2304)
Chart7.Series(®).Points.AddXY (11405, V23@5)
Chart7.Series(@).Points.AddXY (11406, V2306)
Chart7.Series(@).Points.AddXY (11407, V2307)
Chart7.Series(@).Points.AddXY(I1408, V2308)
Chart7.Series(@).Points.AddXY(I1409, V23@9)
Chart7.Series(@).Points.AddXY(I1410, V2310)
Chart7.Series(@).Points.AddXY(I1411, V2311)
Chart7.5Series(@).Points.AddXY (11412, V2312)
Chart7.Series(@).Points.AddXY (11413, V2313)
Chart7.Series(@).Points.AddXY (11414, V2314)
Chart7.Series(@).Points.AddXY (11415, V2315)
Chart7.Series(@).Points.AddXY (11416, V2316)
Chart7.Series(@).Points.AddXY (11417, Vv2317)
Chart7.Series(@).Points.AddXY (11418, Vv2318)
Chart7.Series(@).Points.AddXY (11419, V2319)
Chart7.Series(®).Points.AddXY (11420, V2320)
Chart7.Series(@).Points.AddXY(I1421, V2321)

Chart7.Series(@).ChartType = SeriesChartType.FastLine
Chart7.Series(®).IsVisibleInLegend = False

End Sub

Public Sub DrawlLineR4()

' yamidmiosnnd R4
Chart4.Series(@).Points.AddXY(I2301, Vi4e1)
Chart4.Series(@).Points.AddXY(I2302, V1402)
Chart4.Series(@).Points.AddXY(I2303, Vvi403)
Chart4.Series(@).Points.AddXY(I2304, Vv1484)
Chart4.Series(@).Points.AddXY (12305, V1405)
Chart4.Series(@).Points.AddXY(I2306, V1406)
Chart4.Series(@).Points.AddXY (12307, V1407)
Chart4.Series(@).Points.AddXY (12388, V1408)
Chart4.Series(@).Points.AddXY (12309, V1409)
Chart4.Series(@).Points.AddXY(I2310, v1410)
Chart4.Series(©).Points.AddXY (12311, Vi1411)
Chart4.Series(@).Points.AddXY (12312, Vv1412)



Chart4.Series(®@).Points.AddXY(12313, V1413)
Chart4.Series(@).Points.AddXY(I2314, V1414)
Chart4.Series(@).Points.AddXY(I2315, V1415)
Chart4.Series(@).Points.AddXY (12316, V1416)
Chart4.Series(®).Points.AddXY(I2317, V1417)
Chart4.Series(@).Points.AddXY (12318, V1418)
Chart4.Series(8).Points.AddXY (12319, V1419)
Chart4.Series(@).Points.AddXY(I12320, V1428)
Chart4.Series(@).Points.AddXY(I2321, V1421)

Chart4.Series(@).ChartType = SeriesChartType.FastLine
Chart4.Series(@).IsVisibleInLegend = False

End Sub

Public Sub DrawLineR5()

"' gadidaniionnand RS

Chart5.Series(@).Points.AddXY(I1301, Vv24e1)
Chart5.Series(@).Points.AddXY(I1302, V2402)
Chart5.Series(@).Points.AddXY (11303, V2483)
Chart5.Series(@).Points.AddXY(I1304, V2404)
Chart5.Series(@).Points.AddXY(I1305, V2405)
Chart5.Series(@).Points.AddXY(I1306, V2406)
Chart5.Series(®).Points.AddXY (11307, V2407)
Chart5.Series(@).Points.AddXY(I1388, V2408)
Chart5.Series(@).Points.AddXY(I1389, V2409)
Chart5.Series(@).Points.AddXY (11310, V2410)
Chart5.Series(@).Points.AddXY (11311, V2411)
Chart5.Series(@).Points.AddXY (11312, V2412)
Chart5.Series(@).Points.AddXY(I1313, V2413)
Chart5.Series(@).Points.AddXY (11314, V2414)
Chart5.Series(®).Points.AddXY(I1315, V2415)
Chart5.Series(@).Points.AddXY(I1316, V2416)
Chart5.Series(@).Points.AddXY(I1317, V2417)
Chart5.Series(@).Points.AddXY(I1318, V2418)
Chart5.Series(@).Points.AddXY (11319, V2419)
Chart5.Series(@).Points.AddXY(I1320, V2420)
Chart5.Series(@).Points.AddXY(I1321, Vv2421)

Chart5.5eries(@).ChartType = SeriesChartType.FastLine
Chart5.Series(®).IsVisibleInlLegend = False

End Sub

Public Sub DrawLineRé6()

" ganda wdeanswl R6
Chart6.Series(@).Points.AddXY (12401, V1301)
Chart6.Series(@).Points.AddXY(I24082, V1302)
Charté6.Series(@).Points.AddXY (124083, V1303)
Chart6.Series(@).Points.AddXY (12404, V13e4)
Chart6.Series(®).Points.AddXY (12405, V13@5)
Chart6.Series(®@).Points.AddXY (12406, V1306)
Chart6.Series(@).Points.AddXY (12407, V1307)
Chart6.Series(@).Points.AddXY (12408, V1308)
Chart6.Series(@).Points.AddXY (12409, V1309)
Chart6.Series(®@).Points.AddXY(I2410, V1310)
Chart6.Series(@).Points.AddXY(I2411, V1311)
Chart6.Series(@).Points.AddXY (12412, V1312)
Chart6.Series(@).Points.AddXY(I2413, V1313)
Chart6.Series(®).Points.AddXY (12414, Vv1314)
Chart6.Series(@).Points.AddXY(I2415, V1315)
Chart6.Series(9).Points.AddXY(I2416, V1316)



Chart6.Series(®@).Points.AddXY (12417,

Chart6.Series(@).
Chart6.Series(@).
Chart6.Series(@).
Chart6.Series(®@).

Points.AddXY(I2418,
Points.AddXY(I2419,
Points.AddXY(I2420,
Points.AddXY(I2421,

V1317)
V1318)
V1319)
V1320)
V1321)

Chart6.Series(®).
Charté.Series(®).

ChartType = SeriesChartType.FastLine
IsVisibleInLegend = False

End Sub

Private Sub BTSave_Click(ByVal sender As System.0Object, ByVal e As
System.Eventirgs) Handles BTSave.Click
"' omaly save dmhoulugedd: SaveFileDialogl
SaveFileDialogl.ShowDialog()
Try
Try
Chartl.SaveImage("D:\ChartR1l.png",
System.Drawing.Imaging. ImageFormat.Png)
Chart2.SaveImage("D:\ChartR2.png",
System.Drawing.Imaging. InageFormat.Png)
Chart7.SaveImage("D:\ChartR3.png",
System.Drawing.Imaging.ImageFormat.Png)
Chart4.SaveImage("D:\ChartR4.png",
System.Drawing.Imaging. ImageFormat.Png)
Chart5.SaveImage("D:\ChartR5.png",
System.Drawing.Imaging. ImageFormat.Png)
Chart6.SaveImage("D:\ChartRé.png",
System.Drawing.Imaging. ImageFormat.Png)

Dim oExcel As Object
Dim oBook As Object
Dim oSheet As Object

'Start a new workbook in Excel

OoExcel = CreateObject("Excel.Application")
oBook = oExcel.Workbooks.Add

'Add data to cells of the first worksheet in the new workbook

oSheet = oBook.Worksheets(1)
B sheet l----ommmmmm e
oSheet.Range("A1").Value = "I(mA)"
oSheet.Range("B1").Value = "V(Volts) of R1,v43,I12"
oSheet.Range("C1").Value = "V(Volts) of R2,Vv12,I43"
oSheet.Range("D1").Value = "V(Volts) of R3,V23,I14"
oSheet.Range("E1").Value = "V(Volts) of R4,V14,I23"
oSheet.Range("F1").Value = "V(Volts) of R5,v24,I13"
oSheet.Range("G1").Value = "V(Volts) of R6,V13,I124"
oSheet.Range("A2").Value = "-18"
oSheet.Range("A3").value = "-9"
oSheet.Range("A4").Value = "-8"
oSheet.Range("A5").Value = "-7"
oSheet.Range("A6").Value = "-6"
oSheet.Range("A7").Value = "-5"
oSheet.Range("A8").Value = "-4"
oSheet.Range("A9").Value = "-3"
oSheet.Range("A18").vValue = "-2"
oSheet.Range("A11").Value = "-1"
oSheet.Range("A12").Value = "@"
oSheet.Range("A13").Value = "1"



oSheet.Range("Al14").Value
oSheet.Range("A15").Value
oSheet.Range("Al6").Value
oSheet.Range("A17").Value
oSheet.Range("A18").Value
oSheet.Range("A19").Value
oSheet.Range("A20").Value
oSheet.Range("A21").Value

oSheet.Range("A22").Value =

oSheet.Range("B2").Value
oSheet.Range("B3").Value
oSheet.Range("B4").Value
oSheet.Range("B5").Value
oSheet.Range("B6").Value
oSheet.Range("B7").Value
oSheet.Range("B8").Value
oSheet.Range("B9").Value

oSheet.Range("B10@").Value =

oSheet.Range("B11").Value
oSheet.Range("B12").Value
oSheet.Range("B13").Value
oSheet.Range("B14").Value
oSheet.Range("B15").Value
oSheet.Range("B16").Value
oSheet.Range("B17").Value
oSheet.Range("B18").Value
oSheet.Range("B19").Value

oSheet.Range("B28").Value =

oSheet.Range("B21").Value
oSheet.Range("B22").Value

oSheet.Range("C2").Value =

oSheet.Range("C3").Value
oSheet.Range("C4").Value
oSheet.Range("C5").Value
oSheet.Range("C6").Value
oSheet.Range("C7").Value
oSheet.Range("C8").Value
oSheet.Range("C9").Value
oSheet.Range("C18").Value

!12"
l|3n
n4u
nSu
"6"
n7|1
nsn
"9“
"19"

txbv4301.Text
txbv4302.Text
txbv4303.Text
txbv4304.Text
txbv4305.Text
txbv4306.Text
txbv4307.Text
txbv4308.Text
txbv4309.Text
txbv4310.Text
txbv4311.Text
txbv4312.Text
txbv4313.Text
txbv4314.Text
txbv4315.Text
txbv4316.Text

= txbv4317.Text

txbv4318.Text
txbv4319.Text
txbv4320.Text
txbv4321.Text

txbv1201l.Text
txbv1202.Text
txbv12@3.Text
txbv12e4.Text
txbv1205.Text
txbv1206.Text
txbv1207.Text

= txbv1288.Text

oSheet.Range("C11").Value =

oSheet.Range("C12").Value
oSheet.Range("C13").Value
oSheet.Range("C14").Value
oSheet.Range("C15").Value
oSheet.Range("C16").Value
oSheet.Range("C17").Value
oSheet.Range("C18").Value
oSheet.Range("C19").Value

oSheet.Range("C28").Value =

oSheet.Range("C21").Value
oSheet.Range("C22").Value

oSheet.Range("D2").Value =

oSheet.Range("D3").Value
oSheet.Range("D4").Value
oSheet.Range("D5").Value
oSheet.Range("D6").Value
oSheet.Range("D7").Value
oSheet.Range("D8").Value
oSheet.Range("D9").Value

txbv1209.Text
txbv1210.Text
txbv1211.Text
txbv1212.Text
txbv1213.Text
txbv1214.Text
txbv1215.Text
txbv1216.Text
txbv1217.Text
txbv1218.Text
txbv1219.Text
txbv1228.Text
txbv1221.Text

txbv2301.Text
txbv2302.Text
txbv2303.Text
txbv2304.Text
txbv2305.Text
txbv2306.Text
txbv2307.Text
txbv2308.Text



oSheet.Range("D1e").Value
oSheet.Range("D11").Value
oSheet.Range("D12").Value
oSheet.Range("D13").Value
oSheet.Range("D14").Value
oSheet.Range("D15").Value
oSheet.Range("D16").Value
oSheet.Range("D17").Value
oSheet.Range("D18").vValue
oSheet.Range("D19").Value
oSheet.Range("D20").Value
oSheet.Range("D21").Value
oSheet.Range("D22").Value

oSheet.Range("E2").Value
oSheet.Range("E3").Value
oSheet.Range("E4").Value
oSheet.Range("E5").Value
oSheet.Range("E6").Value
oSheet.Range("E7").Value
oSheet.Range("E8").Value
oSheet.Range("E9").Value
oSheet.Range("E18").Value
oSheet.Range("E11").Value
oSheet.Range("E12").Value
oSheet.Range("E13").Value
oSheet.Range("E14").Value
oSheet.Range("E15").Value
oSheet.Range("E16").Value
oSheet.Range("E17").Value
oSheet.Range("E18").Value
oSheet.Range("E19").Value
oSheet.Range("E28").Value
oSheet.Range("E21").Value
oSheet.Range("E22").Value

oSheet.Range("F2").Value =

oSheet.Range("F3").Value
oSheet.Range("F4").value
oSheet.Range("F5").Value
oSheet.Range("F6").Value
oSheet.Range("F7").Value

oSheet.Range("F8").Value =

oSheet.Range("F9").Value

oSheet.Range("F18").Value
oSheet.Range("F11").Value
oSheet.Range("F12").Value
oSheet.Range("“F13").Value
oSheet.Range("F14").Value
oSheet.Range("F15").Value
oSheet.Range("F16").Value
oSheet.Range("F17").Value
oSheet.Range("F18").Value
oSheet.Range("F19").Value
oSheet.Range("F28").Value
oSheet.Range("F21").Value

wmnn

non

nomon

oSheet.Range("F22").Value =

oSheet.Range("G2").Value
oSheet.Range("G3").Value
oSheet.Range("G4").Value
oSheet.Range("G5").Value

o

txbv2309.Text
txbv2310.Text
txbv2311.Text
txbv2312.Text
txbv2313.Text
txbv2314.Text
txbv2315.Text
txbv2316.Text
txbv2317.Text
txbv2318.Text
txbv2319.Text
txbv2320.Text
txbv2321.Text

txbvid4el. Text
txbv1402. Text
txbv1403.Text
txbvi4e4.Text
txbv1465. Text
txbv1406. Text
txbv1407.Text
txbv1408.Text
txbv1409.Text
txbv1410.Text
txbv1411.Text
txbv1412.Text
txbv1413.Text
txbv1414.Text
txbv1415.Text
txbv1416.Text
txbv1417.Text
txbv1418.Text
txbv1419.Text
txbv1420.Text
txbv1421.Text

txbv2401.Text
txbv2402.Text
txbv2403. Text
txbv2404.Text
txbv2405.Text
txbv2406.Text
txbv2407.Text
txbv2408. Text
txbv2409,Text
txbv2410.Text
txbv2411.Text
txbv2412.Text
txbv2413.Text
txbv2414.Text
txbv2415.Text
txbv2416.Text
txbv2417.Text
txbv2418.Text
txbv2419.Text
txbv2420.Text
txbv2421.Text

txbv13e1.Text
txbv1302.Text
txbv1303.Text
txbv13e4. Text



oSheet.Range("G6").Value

oSheet.Range("G7").Value

oSheet.Range("G8").Value

oSheet.Range("G9").Value

oSheet.Range("G1@").Value
oSheet.Range("G11").Value
oSheet.Range("G12").Value
oSheet.Range("G13").Value
oSheet.Range("G14").Value
oSheet.Range("G15").Value
oSheet.Range("G16").Value
oSheet.Range("G17").Value
oSheet.Range("G18").Value
oSheet.Range("G19").value
oSheet.Range("G28").value
oSheet.Range("G21").Value
oSheet.Range("G22").value
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txbv1385.Text
txbvl3@6.Text
txbv13@7.Text
txbv1308.Text
txbv1309.Text
txbv1310.Text
txbv1311.Text
txbv1312.Text
txbv1313.Text
txbv1314.Text
txbv1315.Text
txbv1316.Text
txbv1317.Text
txbv1318.Text
txbv1319.Text
txbv1320.Text
txbv1321.Text

'Save the Workbook and Quit
oBook.SaveAs("C:\Data.x1s")
oExcel.Quit()

Excel

MessageBox.Show("ChartR1-ChartR6 and Data in disk D", "Save...",

MessageBoxButtons.0K, MessageBoxTIcon.Information)
Catch ex As Exception

Chartl.SaveImage("E:\ChartR1.png",
System.Drawing.Imaging.ImageFormat.Png)

Chart2.SaveImage("E:\ChartR2.png",
System.Drawing.Imaging.ImageFormat.Png)

Chart7.SaveImage("E:\ChartR3.png",
System.Drawing.Imaging.TmageFormat.Png)

Chart4.SaveImage("E:\ChartR4.png",
System.Drawing.Imaging. ImageFormat.Png)

Chart5.SaveImage("E:\ChartR5.png",
System.Drawing.Imaging.ImageFormat.Png)

Chart6.SaveImage("E:\ChartR6.png",
System.Drawing.Imaging.ImageFormat.Png)

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)

————————————————————————— sheet l-remomemmme e
oSheet.Range("A1").Value = "I(mA)"
oSheet.Range("B1").Value = "V(Volts) of R1,v43,I112"
oSheet.Range("C1").Value = "V(Volts) of R2,V12,I43"
oSheet.Range("D1").Value = "V(Volts) of R3,v23,I14"
oSheet.Range("E1").Value = "V(Volts) of R4,V14,I123"
oSheet.Range("F1").Value = "V(Velts) of R5,v24,I13"
oSheet.Range("G1").Value = "V(Volts) of R6,V13,I24"
oSheet.Range("A2").Value = "-18"
oSheet.Range("A3").value = "-9"
oSheet.Range("A4").Value = "-8"
oSheet.Range("A5").Value = "-7"
oSheet.Range("A6").Value = "-g"



oSheet.Range("A7").Value
oSheet.Range("A8").Value

oSheet.Range("A9").Value =

oSheet.Range("A12").Value
oSheet.Range("Al11").Value
oSheet.Range("A12").Value
oSheet.Range("A13").Value
oSheet.Range("A14").Value
oSheet.Range("A15").Value
oSheet.Range("A16").Value
oSheet.Range("A17").Value
oSheet.Range("A18").Value
oSheet.Range("A19").Value

wonon

oSheet.Range("A20").Value =

oSheet.Range("A21").Value
oSheet.Range("A22").Value

oSheet.Range("B2").Value
oSheet.Range("B3").Value
oSheet.Range("B4").Value
oSheet.Range("B5").Value
oSheet.Range("B6").Value
oSheet.Range("B7").Value
oSheet.Range("88").Value
oSheet.Range("B9").Value
oSheet.Range("B1e").Value
oSheet.Range("B11").Value
oSheet.Range("B12").Value
oSheet.Range("B13").Value
oSheet.Range("B14").Value
oSheet.Range("B15").Value
oSheet.Range("B16").Value
oSheet.Range("B17").Value
oSheet.Range("B18").Value
oSheet.Range("B19").Value
oSheet.Range("B28").Value
oSheet.Range("B21").Value
oSheet.Range("B22").Value

mwomon

oSheet.Range("C2").Value =

oSheet.Range("C3").Value
oSheet.Range("C4").Value
oSheet.Range("C5").Value
oSheet.Range("C6").Value
oSheet.Range("C7").Value
oSheet.Range("C8").Value
oSheet.Range("C9").Value
oSheet.Range("C18").Value
oSheet.Range("C11").Value
oSheet.Range("C12").Value
oSheet.Range("C13").Value
oSheet.Range("C14").Value
oSheet.Range("C15").Value
oSheet.Range("C16").Value
oSheet.Range("C17").Value
oSheet.Range("C18").Value
oSheet.Range("C19").Value
oSheet.Range("C20").Value
oSheet.Range("C21").Value
oSheet.Range("C22").value

oSheet.Range("D2").Value
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txbv4301.Text
txbv4302.Text
txbv4303.Text
txbv4304.Text
txbv4305. Text
txbv4306.Text
txbv4307.Text
txbv4308.Text
txbv4309.Text
txbv4310.Text
txbv4311.Text
txbv4312.Text
txbv4313.Text
txbv4314.Text
txbv4315.Text
txbv4316.Text
txbv4317.Text
txbv4318.Text
txbv4319.Text
txbv4320.Text
txbv4321.Text

txbv1201.Text
txbv1202.Text
txbv1203.Text
txbv1204.Text
txbv1205.Text
txbv1206.Text
txbv1207.Text
txbv1208.Text
txbv12@9.Text
txbv1210.Text
txbv1211.Text
txbv1212.Text
txbv1213.Text
txbv1214.Text
txbv1215.Text
txbv1216.Text
txbv1217.Text
txbv1218.Text
txbv1219.Text
txbv1220.Text
txbv1221.Text

txbv2301.Text



oSheet.Range("D3").Value
oSheet.Range("D4").Value
oSheet.Range("D5").Value
oSheet.Range("D6").Value
oSheet.Range("D7").Value
oSheet.Range("D8").Value
oSheet.Range("D9").Value
oSheet.Range("D1@").Value
oSheet.Range("D11").Value
oSheet.Range("D12").Value
oSheet.Range("D13").Value
oSheet.Range("D14").Value
oSheet.Range("D15").Value
oSheet.Range("D16").Value
oSheet.Range("D17").Value
oSheet.Range("D18").Value
oSheet.Range("D19").Value
oSheet.Range("D26").Value
oSheet.Range("D21").Value
oSheet.Range("D22").Value

oSheet.Range("E2").Value
oSheet.Range("£3").Value
oSheet.Range("E4").Value
oSheet.Range("E5").Value
oSheet.Range("E6").Value
oSheet.Range("E7").Value
oSheet.Range("E8").Value
oSheet.Range("E9").Value
oSheet.Range("E1@").Value

mon
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oSheet.Range("E11").Value =

oSheet.Range("E12").Value
oSheet.Range("E13").Value
oSheet.Range("E14").Value
oSheet.Range("E15").Value
oSheet.Range("E16").Value
oSheet.Range("E17").Value
oSheet.Range("E18").Value
oSheet.Range("E19").Value
oSheet.Range("E20").Value

oSheet.Range("E21").Value =
oSheet.Range("E22").Value =

oSheet.Range("F2").Value
oSheet.Range("F3").Value

oSheet.Range("F4").Value =

oSheet.Range("F5").Value
oSheet.Range("F6").Value
oSheet.Range("F7").Value

oSheet.Range("F8").Value =
oSheet.Range("F9").Value =

oSheet.Range("F18").Value
oSheet.Range("F11").Value
oSheet.Range("F12").Value
oSheet.Range("F13").Value
oSheet.Range("F14").Value
oSheet.Range("F15").Value
oSheet.Range("F16").Value
oSheet.Range("F17").Value
oSheet.Range("F18").Value
oSheet.Range("F192").Value
oSheet.Range("F20").Value

Text
Text
Text
Text
Text
Text
Text
.Text
.Text
.Text
.Text

txbv23e2.
txbv2363.
txbv2304.
txbv2365.
txbv2306.
txbv2307.
txbv2308.
txbv2309
txbv231e
txbv2311
txbv2312
txbv2313.Text
txbv2314.Text
txbv2315.Text
txbv2316.Text
txbv2317.Text
txbv2318.Text
txbv2319.Text
txbv2320.Text
txbv2321.Text

txbv1401.Text
txbv1402.Text
txbv1403.Text
txbv1404.Text
txbv1405.Text
txbv1406.Text
txbv1407.Text
txbv1408.Text
txbv1409.Text
txbv1410.Text
txbv1411.Text
txbv1412.Text
txbv1413.Text
txbv1414.Text
txbv1415.Text
txbv1416.Text
txbv1417.Text
txbv1418.Text
txbv1419.Text
txbv1420.Text
txbv1421.Text

txbv2401.Text
txbv2402.Text
txbv2403.Text
txbv2404. Text
txbv2405.Text
txbv2406.Text
txbv2407.Text
txbv2408.Text
txbv2489.Text
txbv2410.Text
txbv2411.Text
txbv2412.Text
txbv2413.Text
txbv2414.Text
txbv2415.Text
txbv2416.Text
txbv2417.Text
txbv2418.Text
txbv2419.Text



End

oSheet.Range("F21").Value
oSheet.Range("F22").Value

oSheet.Range("G2").Value
oSheet.Range("G3").Value
oSheet.Range("G4").Value
oSheet.Range("G5").Value
oSheet.Range("G6").Value
oSheet.Range("G7").Value
oSheet.Range("G8").vValue
oSheet.Range("G9").Value
oSheet.Range("G18").Value
oSheet.Range("G11").Value
oSheet.Range("G12").Value
oSheet.Range("G13").Value
oSheet.Range("G14").Value

oSheet.Range("G15").Value =

oSheet.Range("G16").Value
oSheet.Range("G17").Value
oSheet.Range("G18").Value
oSheet.Range("G19").Value
oSheet.Range("G2@").Value
oSheet.Range("G21").Value
oSheet.Range("G22").Value

'Save the Workbook and Quit
oBook.SaveAs("E:\Data.x1ls")

oExcel.Quit()

txbv2420.Text
txbv2421.Text

txbv1381.Text
txbv13e2.Text
txbv1303.Text
txbv1304.Text
txbv1365. Text
txbv1306.Text
txbv1307.Text
txbv13e8. Text
txbv1309.Text
txbv131e.Text
txbv1311l.Text
txbv1312.Text
txbv1313.Text
txbvl314.Text
txbv1315.Text
txbv1316.Text
txbv1317.Text
txbv1318.Text
txbv1319.Text
txbv1320.Text
txbv1321.Text

Excel

MessageBox.Show("ChartR1-ChartR6 and Data in disk E", "Save...",
MessageBoxButtons. 0K, MessageBoxIcon.Information)

Try

Catch ex As Exception

MessageBox.Show("Error,Your computer without disk E or disk D", "Save...",

MessageBoxButtons.0K, MessageBoxIcon.Error)

End

End Try

Sub

Private Sub SaveFileDialogl_FileOk(ByVal sender As System.Object, ByVal e As
System.ComponentModel.CzncelEventirgs) Handles SaveFileDialogl.FileOk

pidalums save file dogalumsinduied . txt
Dim FiletosaveAs As String = SaveFileDialogl.FileName

Dim ObjectWrite As New System.IO.StreamWriter(FiletosaveAs)

Dim al As String =

" 3 ok ok ok ok ok oK 3k K ok ik ok oK Ok 3k sk ok K 3 sk e 3k Sk ok sk ok ok ok sk ok ok ok ke ok ok 9k 3k i ok ok 3 Sk e e ok Sk ok ok ok K ok ok ok sk kel ke sk sk ke 1T

Dim a2 As String = "#Fdekkksciokkdskkks Hal]l Effect Measurement System
A A 00k ok ok ok sk e okokok ke 1T

Dim a3 As String =
ok o e ok sk ok o s sk s sk sk 3k ok sk o 3k ok sk o ok ok ok ok sk sk ok ok ke ok ok sk KR ok 3k sk s e ok ok ok ok sk ok skook o ok ok sk sk ok ok ok ok ok sk ok ok ok 1Y

Dim a4 As String = " Sheet resistance : " & TextBoxl.Text
Dim a5 As String = " Resistivity : " & TextBox2.Text
Dim a6 As String = " Sheet carrier concentration : " & TextBox3.Text
Dim a7 As String = " Bulk carrier concentration : " & TextBox4.Text
Dim a8 As String = " Majority mobility : " & TextBox5.Text
Dim a9 As String = " Conductivity : " & TextBox6.Text
Dim ale As String =

19 sk o o sk ok o ok ok ok ko sk ok o ook sl ok sk sl ik ok ok ok i sk ok sk sk ok ok sk oK sk ok s sk ok s ok ok o s ok ok ok s ok ok ok ok skok sk ok T

Dim all As String = "#tkxks Developed by Mr.Narasad
Kokdkokkkkn

Phikun-ngoen



[}

Dim al2 As String = "** Advisor: Associate prof.Dr. Warawoot Thowladda

e
Dim al3 As String = "¥* Co-Advisor:Dr. s.Tipawan Khlayboonme
*¥ 0
Dim al4 As String = "**¥ SUREFACE PHYSICS AND LASER RESEARCH LABORATORY
ER
Dim al5 As String = "*¥¥kEwdokkx DEPARTMENT OF APPLIED PHYSICS

ok ok 3K ok ok ok ok ok o sk K 1Y

Dim alé As Stripng = "** KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

T 3

Dim al7 As String =
¥ ok e ok ke sk o K oK sk ok Sk ol sk ok ok ok oF ok ok ki ok ok sk ik e sk o ok ook ke sk ke ok KOk sk ok K ke e ok R ke ok ke ok ok sk ok ke ek kR M

ObjectWrite.Write(al & vbCrLf & a2 & vbCrLf & a3 & vbCrLf & vbCrLf & vbCrLf &
a4 & vbCrLf & vbCrLf & a5 & vbCrLf & vbCrLf & a6 & vbCrLf & vbCrLf & a7 & vbCrLf &
vbCrLf & a8 & vbCrLf & vbCrLf & a9 & vbCrLf & vbCrLf & vbCrLf & al® & vbCrLf & all &
vbCrLf & al2 & vbCrLf & al3 & vbCrLf & al4 & vbCrLf & al5 & vbCrLf & alé & vbCrLf &
al7z)

ObjectWrite.Close()

End Sub

Private Sub Forml_FormClosing(ByVal sender As Object, ByVal aaa As
FormClosingEventirgs) Handles Me.FormClosing

Dim msgResult As DialogResult
msgResult = MessageBox.Show("Do you want exit program ", "Exit",
MessageBoxButtons.0OKCancel, MessageBoxIcon.Question)

If msgResult = DialogResult.OK Then
aaa.Cancel = False

Else
aaa.Cancel

End If

End Sub

True

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

Try
SerialPortl.0pen()
SerialPortl.Write("9")
SerialPortl.Close()
iodmm.WriteString("D1 X")
Delay(©.5)
iodmm.WriteString("Vve.eaE+88 X")
Delay(1)
iodmm.WriteString("De X")
Delay(@.5)
iodmm.WriteString("I+@.0000E-03 X")
iodmm.WriteString("Fe X")
Delay(©.5)

Catch ex As Exception
MessageBox.Show("Unable to connect

MessageBoxIcon.Error)
End Try
End Sub

» "Serial port", MessageBoxButtons.OK,

Private Sub BTMeasR1_Click(Byval sender As System.Cbject, ByVal e As
System.tventArgs) Handles BTMeasR1.Click
" gadidalums fadr R1
BTMeasall.Enabled = False



BTMeasR1.Enabled = False
BTNextR1l.Enabled = False
Buttonl.PerformClick()
Delay(1.@)
iodmm.WriteString("F1 X")

Delay(©.85)

currentNegativel@mA()
txbil201.Text = I1201
Delay(e.®@5)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®©.85)
dmm.WriteString("Meas:Volt:DC?
Ve = dmm.ReadNumber

v43e1 = ((Va + Vb + Vc) / 3)
txbv4301.Text = V4301

Delay(@.@5)
currentNegative9mA()
txbil2@2.Text = 11282
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4302 = ((Va + Vb + Vc) / 3)
txbv4302.Text = V4302

Delay(©.05)
currentNegative8mA()
txbil2@3.Text = I1203
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumher

V4303 = ((Va + Vb + Vc) / 3)
txbv4303.Text = v4303

Delay(®.@5)
currentNegative7mA()
txbil2e4.Text = I1204
Delay(©.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
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Vc = dmm.ReadNumber
V4304 = ((Va + Vb + Vc) / 3)
txbv4304.Text = V4304

Delay(©.85)
currentNegativeemA()
txbil2@5.Text = 11205
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

V43e5 = ((Va + Vb + Vc) / 3)
txbv43e5.Text = V4305

Delay(©.05)
currentNegativeSmA()
txbil2@6.Text = I1206
Delay(©.65)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4306 = ((Va + Vb + Vc) / 3)
txbv4306.Text = V4306

Delay(©.05)
currentNegativedmA()
txbil2e7.Text = 112087
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4387 = ((Va + Vb + Vc) / 3)
txbv4307.Text = v43e7

Delay(©.05)
currentNegative3mA()
txbil2e8.Text = 11208
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Vvolt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4308 = ((Va + Vb + Vc) / 3)
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txbv4308.Text = V4308
Delay(©.05)
currentNegative2mA()
txbil209.Text = 11209
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4309 = ((Va + Vb + vc) / 3)
txbv4309.Text = V4309

Delay(@.85)
currentNegativelmA()
txbil210.Text = I1210
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

v431e = ((Va + Vb + Vc) / 3)
txbv4310.Text = V4310

Delay(©.05)
currentPositiveemA()
txbil21l.Text = I1211
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4311 = ((Va + Vb + Vc) / 3)
txbv4311.Text = V4311

Delay(0.85)
currentPositivelmA()
txbil212.Text = I1212
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4312 = ((Va + Vb + Vc) / 3)
txbv4312.Text = v4312
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Delay(®@.05)
currentPositive2mA()
txbil213.Text = I1213
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4313 = ((Va + Vb + Vc) / 3)
txbv4313.Text = v4313

Delay(®@.85)
currentPositive3mA()
txbil214.Text = I1214
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Ve = dmm.ReadNumber

V4314 = ((Va + Vb + Vc) / 3)
txbv4314.Text = V4314

Delay(®.85)
currentPositivedmA()
txbil215.Text = 11215
Delay(e.85)
dmm.WriteString("“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V4315 = ((Va + Vb + Vc) / 3)
txbv4315.Text = V4315

Delay(®@.85)
currentPositivesmA()
txbil216.Text = 11216
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©0.05)
dmm.WriteString("Meas:Vvolt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4316 = ((Va + Vb + Vc) / 3)
txbv4316.Text = V4316

Delay(®.05)
currentPositiveémA()
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txbil217.Text = 11217
Delay(©.85)

dmm. WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.@5)

dmm. WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

va317 = ((Va + Vb + Vc) / 3)
txbv4317.Text = V4317

Delay(@.85)
currentPositive7mA()
txbil218.Text = 11218
Delay(@.05)

dmm. WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.NriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

va318 = ((Va + Vb + Vc) / 3)
txbv4318.Text = V4318

Delay(@.05)
currentPositivesmA()
txbil219.Text = 11219
Delay(©.85)

dmm. WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
pelay(@.05)

dmm. WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V4319 = ((Va + Vb + vc) / 3)
txbv4319.Text = V4319

Delay(@.05)
currentPositivedmA()
txbil220.Text = 11220
Delay(@.05)
dmm.Writestring("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString(“Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(®.85)
dmm.Writestring("Meas:Volt:DC?
Vc = dmm.ReadNumber

va320 = ((Va + Vb + Vc) / 3)
txbv4320.Text = V4320

Delay(©.85)
currentPositivelemA()
txbil221.Text = 11221
Delay(®.@5)
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dmm.WriteString(“"Meas:Volt:DC? 1@,0.00003")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 18,0.68803")
Vb = dmm.ReadNumber

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 16,0.000083")
Vc = dmm.ReadNumber

V4321 = ((Va + Vb + Vc) / 3)

txbv4321.Text = v4321

DrawLineR1()

Delay(1)

R1 = (((v43e1 / I12e1) + (V4302 / I1202) + (V4303 / I1203) + (V4304 / I11204) +
(v43e5 / I1205) + (V4386 / I1206) + (V4307 / 11207) + (V4308 / 11208) + (V4309 /
11209) + (v431e / I1218) + (V4312 / 11212) + (V4313 / I1213) + (V4314 / 11214) +
(V4315 / I1215) + (V4316 / I1216) + (V4317 / 11217) + (V4318 / I1218) + (V4319 /
11219) + (V4320 / I1228) + (V4321 / I1221)) / 20)

txbrl.Text = R1
Delay(1)

BTMeasall.Enabled = True

BTMeasR1.Enabled = True

BTNextR1.Enabled = True

Button7.PerformClick()
End Sub

Private Sub BTMeasR5_Click_1(ByVal sender As System.Object, ByVal e As
System. tventArgs) Handles BTMeasR5.Click
' yaddaluns fam RS

BTMeasallcontinue.Enabled = False

BTMeasR5.Enabled = False

BTNextR5.Enabled = False

Button5.PerformClick()

Delay(1)

iodmm.WriteString("F1 X")

Delay(©.05)

currentNegativelOmA()
txbil301.Text = I1301
Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.800083")
Vb = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 18,0.000803")
Ve = dmm.ReadNumber

v24e1 = ((Va + Vb + Vc) / 3)

txbv2401.Text = V2401

Delay(©.05)

currentNegative9mA()

txbil302.Text = Il13@2

Delay(©.65)

dmm.WriteString("Meas:Volt:DC? 16,0.68083")
Va = dmm.ReadNumber

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00083")



Vb = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V24082 = ((Va + Vb + Vc) / 3)
txbv2402.Text = V2482

Delay(®@.85)
currentNegative8mA()
txbil3e3.Text = 11383
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V24083 = ((Va + Vb + Vc) / 3)
txbv24@3.Text = V2403

Delay(@.05)

currentNegative7mA()
txbil304.Text = I1304
Delay(©.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm,ReadNumber

V2404 = ((Va + Vb + Vc) / 3)
txbv2404.Text = V2404

Delay(@.05)
currentNegativeemA()
txbil3e5.Text = I13@5
Delay(@.085)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2405 = ((Va + Vb + Vc) / 3)
txbv2405.Text = V2485

Delay(©.05)
currentNegativeSmA()
txbil306.Text = 11306
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
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dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2406 = ((Va + Vb + Vc) / 3)
txbv2406.Text = V2406

Delay(@.@5)

currentNegativedmA()
txbil3@7.Text = I1307
Delay(@.05)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@0.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2407 = ((Va + Vb + Vc) / 3)
txbv2407.Text = V2407

Delay(©@.85)
currentNegative3mA()
txbil3e8.Text = I13e8
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(0.05)
dmm.WriteString(“"Meas:Volt:DC?
Vc = dmm.ReadNumber

V2408 = ((Va + Vb + Vc) / 3)
txbv2408.Text = V2408

Delay(©.05)
currentNegative2mA()
txbil3@9.Text = I1309
Delay(0.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2409 = ((va + Vb + Vc) / 3)
txbv2409.Text = V2409

Delay(0.85)
currentNegativelmA()
txbil310.Text = I1310
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber
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V2418 = ((Va + Vb + Vc) / 3)
txbv2410.Text = v2416

Delay(®@.85)
currentPositiveemA()
txbil311.Text = I1311
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2411 = ((Va + Vb + Vc) / 3)
txbv2411.Text = V2411

Delay(0.05)
currentPositivelmA()
txbil312.Text = I1312
Delay(®.85)
dmm.WriteString(“Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.@5)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2412 = ((Va + Vb + Vc) / 3)
txbv2412.Text = V2412

Delay(©.05)
currentPositive2mA()
txbil313.Text = I1313
Delay(©.85)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(®.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString(“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2413 = ((Va + Vb + Vc) / 3)
txbv2413.Text = V2413

Delay(©.05)
currentPositive3mA()
txbil314.Text = I1314
Delay(@.85)
dmm.WriteString(“"Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2414 = ((Va + Vb + Vc) / 3)
txbv2414.Text = V2414
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Delay(@.@5)
currentPositive4mA()
txbil315.Text = I1315
Delay(@.@5)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.65)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2415 = ((Va + Vb + Vc) / 3)
txbv2415.Text = V2415

Delay(@.@5)
currentPositiveSmA()
txbil316.Text = I1316
Delay(©.05)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2416 = ((Va + Vb + Vc) / 3)
txbv2416.Text = V2416

Delay(@.85)
currentPositive6mA()
txbil317.Text = 11317
Delay(®.25)
dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(0.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("“Meas:Volt:DC?
Vc = dmm.ReadNumber

V2417 = ((Va + Vb + Vvc) / 3)
txbv2417.Text = V2417

Delay(0.05)

currentPositive7mA()
txbil318.Text = I1318
Delay(@.@5)

dmm.WriteString("Meas:Volt:DC?
Va = dmm.ReadNumber
Delay(@.85)
dmm.WriteString("Meas:Volt:DC?
Vb = dmm.ReadNumber
Delay(@.05)
dmm.WriteString("Meas:Volt:DC?
Vc = dmm.ReadNumber

V2418 = ((Va + Vb + Vc) / 3)
txbv2418.Text = V2418

Delay(©.05)
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currentPositive8mA()

txbil319.Text = I1319

Delay(@.05)

dmm.WriteString("Meas:Volt:DC? 18,0.00003")
Va = dmm.ReadNumber

Delay(®@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.80603")
Vb = dmm.ReadNumber

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.6€003")
Vc = dmm.ReadNumber

V2419 = ((Va + Vb + Vc) / 3)

txbv2419.Text = V2419

Delay(@.@5)

currentPositive9mA()

txbil320.Text = I1320

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 18,0.00003")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00803")
Vb = dmm.ReadNumber

Delay(@.@5)

dmm.WriteString("Meas:Volt:DC? 10,0.608003")
Vc = dmm.ReadNumber

V2420 = ((Va + Vb + Vc) / 3)

txbv2420.Text = V2420

Delay(©.05)

currentPositivel@mA()

txbil321.Text = I1321

Delay(@.85)

dmm.WriteString("Meas:Volt:DC? 10,0.60003")
Va = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,08.00083")
Vb = dmm.ReadNumber

Delay(©.05)

dmm.WriteString("Meas:Volt:DC? 10,0.00003")
Vc = dmm.ReadNumber

V2421 = ((Va + Vb + Vc) / 3)

txbv2421.Text = V2421

Delay(1)

DrawLineR5()

Delay(1)

Delay(1)
BTMeasallcontinue.Enabled = True
BTMeasR5.Enabled = True
BTNextR5.Enabled = True
Button7.PerformClick()

End Sub

Private Sub clearchart2_Click(ByVal sender As System.0Object, ByVal e As
System.EventArgs) Handles clearchar2.Click
Chart2.Series(®).Points.Clear()



End Sub

Private Sub clearchartl_Click(ByVal sender As System.Object, ByVal e As
System. £ventirgs) Handles clearchartl.Click
Chartl.Series(@).Points.Clear()
End Sub

Private Sub clearchar7_Click(ByVal sender As System.Object, ByVal e As
System.Eventirgs) Handles clearchar7.Click
Chart7.5eries(®@).Points.Clear()
End Sub

Private Sub clearchart4_Click(ByVal sender As System.0bject, ByVal e As
System.EventArgs) Handles clearchart4.Click
Chart4.Series(®).Points.Clear()
End Sub

Private Sub clearchar5_Click(ByVal sender As System.Object, ByVal e As
System.Eventirgs) Handles clearchar5.Click
Chart5.S5eries(@).Points.Clear()
End Sub

Private Sub clearchart6_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles clearchart6.Click
Chart6.Series(®).Points.Clear()
End Sub
End Class



int Pin2 = 2; //Uszma1997% Pinoutput
int Pin3 = 3;
int Pin4 = 4,
int Pin5 = 5;
int Piné = 6;
int Pin7 = 7;
int Pin8 = §;
int Pin9 = 9;

int Pin10 = 10;

void setup()

Serial.begin(9600); // set serial speed
pinMode(Pin10, OUTPUT); // set output
digitalWrite(Pin10, LOW); //turn off LED
pinMode(Pin2, OUTPUT);
digitalWrite(Pin2, LOW);

pinMode(Pin3, OUTPUT);
digitalWrite(Pin3, LOW);

pinMode(Pin4, OUTPUT);



digitalWrite(Pin4, LOW);
pinMode(Pin5, OUTPUT),
digitalWrite(Pin5, LOW);
pinMode(Pin6, OUTPUT);
digitalWrite(Pin6, LOW);
pinMode(Pin7, OUTPUT);
digital Write(Pin7, LOW);
pinMode(Pin8, OUTPUT);
digitalWrite(Pin8, LOW);
pinMode(Pin9, OUTPUT);

digitalWrite(Pin9, LOW);

void loop(){
while (Serial.available() == 0);

int val = Serial.read() - '0";

& o =y o
// dutlaaing A1 910 VB



if(val=1) {
Serial.printin("LED on"); // @498AUAIU serial port

digitalWrite(Pin2, HIGH);

else

Serial.println("LED OFF");

digitalWrite(Pin2, LOW);

if (val == 2) {
Serial.printIn("LED on");

digitalWrite(Pin3, HIGH);

else

Serial.println("LED OFF");

digital Write(Pin3, LOW);



if (val = 3) {

Serial.printin("LED on");

digitalWrite(Pin4, HIGH);

else

Serial.println("LED OFF"),

digitalWrite(Pin4, LOW);,

if (val==4) {

Serial.println("LED on");

digitalWrite(Pin5, HIGH);

else

Serial.printin("LED OFF");

digitalWrite(Pin5, LOW);



if (val == 5) {

Serial.printin("LED on");

digitalWrite(Pin6, HIGH);

else

Serial.println("LED OFF");

digital Write(Pin6, LOW);

if (val == 6) {

Serial.println("LED on");

digitalWrite(Pin7, HIGH);

else

Serial.printin("LED OFF");

digitalWrite(Pin7, LOW);



// AIUUDNADIUL

if(val==1) {

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

delay(250);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

else if (val=2)

Serial.printin("LED on");

digitalWrite(Pin10, HIGH); // turn on LED

delay(250);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);



delay(250);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

else if (val==3)

Serial.println("LED on");

digital Write(Pin10, HIGH); // turn on LED

delay(250);

Serial.println("LED OFF");

digitalWrite(Pin10, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

else if (val==4)

Serial.println("LED on");



digitalWrite(Pin10, HIGH); // turn on LED

delay(250);

Serial.println("LED OFF");

digitalWrite(Pin10, LOW),

delay(250);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

else if (val==5)

Serial.println("LED on");

digital Write(Pin10, HIGH); // turn on LED

delay(250);

Serial.println("LED OFF");

digitalWrite(Pin10, LOW);

delay(250);

Serial.println("LED on");

digital Write(Pin10, HIGH);



else if (val==6)

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

delay(250);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

else if (val==0)

Serial.printIn("LED OFF"),

digitalWrite(Pin10, LOW);

else if (val==9)



Serial.println("LED on");

digitalWrite(Pin10, HIGH);

delay(100);

Serial.println("LED OFF"),

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digital Write(Pin10, HIGH);

delay(100);

Serial.println("LED OFF"),

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digital Write(Pin10, HIGH);

delay(100);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");



digitalWrite(Pin10, HIGH);

delay(100);

Serial.printIn("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

delay(100);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.printin("LED on");

digitalWrite(Pin10, HIGH);

delay(100);

Serial.println("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.printIn("LED on");

digitalWrite(Pin10, HIGH);

delay(100);



Serial.println("LED QFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digital Write(Pin10, HIGH);

delay(100);

Serial.printin("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digitalWrite(Pin10, HIGH);

delay(100);

Serial.println("LED OFF");

digitalWrite(Pin10, LOW);

delay(100);

Serial.println("LED on");

digital Write(Pin10, HIGH);

delay(100);

Serial.println("LED OFF");

digital Write(Pin10, LOW);



delay(100);
Serial.println("LED on");
digitalWrite(Pin10, HIGH);
delay(100);
Serial.println("LED OFF");
digitalWrite(Pin10, LOW);
delay(100);
Serial.println("LED on");
digitalWrite(Pin10, HIGH);
delay(100);
Serial.printIn("LED OFF");
digitalWrite(Pin10, LOW);

delay(100);

// TDTUE sample
/DA UTNUNINANYT 8 11973

Muznuudvanyy o Hau



if(val=1) {

Serial.println("LED on");

digitalWrite(Ping, HIGH);

delay(250);

Serial.printin("LED OFF");

digitalWrite(Pin8, LOW);

delay(250);

Serial.printIn("LED on");

digitalWrite(Pin8, HIGH);

else if (val==2)

Serial.println("LED on");

digital Write(Pin8, HIGH); // turn on LED

delay(250);

Serial printIn("LED OFF");

digitalWrite(Ping, LOW);

delay(250);

Serial.println("LED on");



digitalWrite(Ping, HIGH);

else if (val==3)

Serial.println("LED on");

digitalWrite(Pin8, HIGH); // turn on LED

delay(250);

Serial.println("LED OFF");

digitalWrite(Pin8, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin8, HIGH);

else if (val==4)

Serial.println("LED on");

digital Write(Pin8, HIGH); // turn on LED

delay(250);



Serial.printIn("LED OFF");

digitalWrite(Pin8, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Ping, HIGH);,

else

Serial.println("LED OFF");

digitalWrite(Ping8, LOW);

/‘/****************************************”

if(val==15)

Serial.println("LED on");

digitalWrite(Pin9, HIGH);

delay(250);



Serial.println("LED OFF");

digital Write(Pin9, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin9, HIGH);

else if (val==6)

Serial.println("LED on");

digitalWrite(Pin9, HIGH); // turn on LED

delay(250);

Serial.println("LED OFF");

digitalWrite(Pin9, LOW);

delay(250);

Serial.println("LED on");

digitalWrite(Pin9, HIGH);

else



Serial.printin("LED OFF");

digitalWrite(Pin9, LOW);

//'***************************************//

Serial.println(val);

Serial.flush(); / clear serial port
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ET-EASY168 STAMP ifluueinlulasnauinsiaasflunszna AVRS wnadnan Tnufaung
euafnfies 2cm x Sem winiu Fsmnaueda Ussannuwinfusaderasled 28 DIP 300 Tnaiienld
Tularaaulnsiaeinsena AVRS Wwef ATmega168 w89 ATMEL (flu MCU 1szdnuefa Tnaidanld
MCU Aiglinesiaiauun 32 TQFP wienasassauneniisniiluatin Oscillator s Reset 1aa/3#ag
meluuesa uensaniludannelusuefadivldauenlad Uss Bridge 184 FTDI w5 FT232R (fia
1iFnsedaansuuneynsudon RS232 Aupaxfawmed PC Haumemesn USB 1§Tnemad

vinlWiuasn ET-EASY168 STAMP Lﬂuua‘fﬂvmﬁﬂwmmLﬁﬂﬁLﬁﬂuwi"@u‘lﬂﬁqmqmﬁugﬂuﬁ
flusianslfeululasreuinsaaeinszna AVRE atauiade leusi@uuans USB anwain
USB eaAtasnaxfaned PC Wiuda USB 18euesn ET-EASY168 STAMP fdnansminniaden

TUsunsu uay Download Code Wi MCU iavinnisnaaaslaviud

AUANLRRILasA
= @enld MCU mstna AVRS Laf ATmega168 184 ATMEL Run A1aiE) 16.00 MHz
O iAMmineANAT Flash @ wmFuidenlusunsy 16KByte dnldn swmunTUsunsusinu
3L AVRISP 338 14Kbyte 1iia14nswaninTisunsnsinusz1i Boot Loader RS232
O # SRAM 1 uaunna 1KByte waz EEPROM Manuauns 512 Byte
O # GPIO Maudnuau 22 I
" Digital GPIO A7uu 14 Om
®  Analog Input (ADC) 1u1AANNaziaes 100/ A719U 8 189
" Fewuiuuseidinasemuns +5vDC Tagllifaiuumaesng +5VDC/500mA annwasn USB
WATANUNAIANE +5VDC annneuanlisae wias LED Power WAANADNIUETBIUNAIAE
= {in9a3 External Reset WLl RC Reset Uaz Switch Reset wiaunigluuafa
= dosgldaruanedaun Pin Header seeizving 2.54mm(100mil) 447A 28 Pin (A1UAZ14Pin)
228¥W9 600mil(1.5cm) dnesanisinldsiatsrendldan uay aane99as 11O @mnsoldiu
Project Board way PCB launiszasslilnedng
= fldasia USB dwiudeusedeasiunanfiames PC iy USE Bridge 284 FTDI lugiuyy
penafieansanynsy RS232 dmiulisuAesnsuaz Download Code WL MCU luuedn
= {4 AVRISP wuy IDE 10PIN §1wsiid Download Tusunsu iy MCU nnelunedalunsdl
Tsiaensldnswann Tl sunsurinumne Boot Loader
= {1 LED usavaniuz laasiariu PB5 9849 AVR (Digital-13 284 Arduino Project) dwsuild iy

gUnTainAsaINITINIUeENNdY
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ETT

AVR Arduino Pin ET-EASY168 STAMP Pin Arduino AVR
PDO Digital-0 1 28 +5V(+Vin) +5V(+Vin)
PD1 Digital-1 2 27 +VCC(+5V) | +VCC(+5V)
PD2 Digital-2 3 26 RESET# RESET(PC6)
PD3 Digital-3 4 25 Analog-0 PCO/ADCO
PD4 Digital-4 5 24 Analog-1 PC1/ADCH
PD5 Digital-5 6 23 Analog-2 PC2/ADC2
PD6 Digital-6 i 22 Analog-3 PC3/ADC3
PD7 Digital-7 8 21 Analog-4 PC4/ADC4
PBO Digital-8 9 20 Analog-5 PC5/ADC5
PB1 Digital-9 10 19 Analog-6 ADC6
PB2 Digital-10 11 18 Analog-7 ADC7
PB3 Digital-11 12 17 +VCC(+5V) | +VCC(+5V)
PB4 Digital-12 13 16 +AREF +AREF

GND GND 14 15 | Digita-13 PB5

ATTNUAAY NFARRTTUNN YU UVRIURSH ET-EASY168 STAMP

AVR Arduino Pin AVRISP Pin Arduino AVR
PB3 | Digita-11 | MOSI +VCC | +VCC | +vCC

= & NC E E GND GND GND

RES# | RES# | RES# K GND GND GND
PB5 Digital-13 SCK D D GND GND GND
PB4 Digital-12 MISO D D GND GND GND

ETT CO.,LTD -4- WWW.ETT.CO.TH
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wihrasndyyianlunisldnuwuy “Arduino Project

o +5V(+Vin) Thumndmiulfiduseiuusesuaunn +5vDC annmeaniie Wifhumaasng
T iiunesa

® +VCC(+5V) L“flwmLmﬂ'qq"]ﬂlwqmﬁmﬁuﬁuﬁﬂfau‘lﬁﬁ’u +VCC 184 MCU ?ﬁnmﬁq:'}’u
WINAUNIAIN 2 WWAY AaefuAe 2nFUNSAW +5V(+Vin) AINT1 28 289U85A URY A7NaN
+VUSB(+5V) andh USB 189uefn Tnefl Diode tlasfunstiaunduaasusesiliuda

® +AREF uanduiuiudtyn niussugnede (Analog Reference) WirfLa9as Analog Input
lunsiifaenislfusafugndennniauan

e RESET# 1fuandtyry1ns RESET 199 CPU 1119wl Logic “0”

® Digital[0..13] iflua1 I/0 wuL Digital mwﬁﬂlﬁ’muﬁ@wiﬂﬁuﬁmmm Logic TTL (5V) #14°]

® Analog[0..7] (e Input WU Analog #141305U Input WL Analog 0..+5V

wirasndmaialunsldauuuy “AVR Micro Controller”
o +5V(+Vin) humndmildiflugaiuussiuaunn +5vDC annnnaueniie fiduumedng
TW@nsiifusedn
o +vCC(+sV) ihmnuvasinelrgafaaiufuiitlauliiu +veC 189 MCU deqniiasiy
WINAUNIAIN 2 UNAY AtiiuAe 2nFUUsAY +5V(+Vin) AInan 28 1a9UafA uay AN

+VUSB(+5V) a1ntq USB 1a9uesa Tned Diode flasriunnstiaunauansusenuliudn

® +AREF \{uandwmiuiudtyninusesudnide (Analog Reference) WiiLineas Analog Input

lunsdlfasnislfussiudnedaainnieuan
e RESET# \fluandtymyins RESET 284 CPU i1l Logic “0”
e PB[0..5] w11 /O uuy Digital mms‘nlﬁmuﬁﬂuﬁiﬂﬁuﬁmmm Logic TTL (5V) #in"]
® PD[0..7] w1 /O wuy Digital mmm’l‘ﬁmw%miﬂﬁ’uﬁryrmm Logic TTL (5V) 687
® PC[0..5] {1 /O Feanunsarinuua Wil Digital ua¥ Analog Input

® ADC6,ADC7 \fluan Input wuwl Analog @181905U Input LUl Analog 0..+5V

ETT CO.,LTD -5- WWW.ETT.CO.TH
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n1sWalUsuNsNEaIuasn ET-EASY168 STAMP
TumsWrunTusunsuecuasa ET-EASY168 STAMP 1 fldanansaidendianimmn
Tsunauld 2 Uuuudiaeiu Aa
® AVR Micro Controller {lun1sWmiunldsunsumingluuuaes AVR Micro Controller 1Usnf
%qmﬂuﬂ?nLﬁaﬂlﬁ‘fﬁnmmmmlmﬁ‘lﬁﬁ'?@ﬁumﬂ‘ﬁa’luéwﬁu AVR luaf ATmega168 39
fldausarenldlusunsulunisimnnldnuaaunisa Wy nenw@n BASCOM-AVR
V78 N1®1T 1 Code Vision uaz WinAVR iflusi
® Arduino Project Lﬂumﬁ'ﬁ’muﬂﬂﬂmmTﬂﬂlﬁTﬂmn;mLm:'qmﬁﬂd"q'lumTLﬁﬁuTﬂ?LLn?uﬁ'}ﬂ
M@ (C++) 199 “Arduino Project” Fadulasanisimunlulasraninsaines AVR uiy
Open Source Asmdalifunuiinaetauninany esnifhulasanisi Dnwea
Source Code lumamunliianumuazdeilfetinalnssnundanfatialisunsunis
naaesinuandaigaulainunlddnm Geufuscnaans g Taeladi@ednldan 1o

ganlagnunsndnldAumseaziBensineaes Arduino Project U1 http://www.arduino.cc/

e v e ke v vk ke vk e e o e e e ok ok ek ok e ol ke ke ok ok vk e o e sk vk ok ok ok ok vk ok o sk ok ok o ok o ok sk ok o ke e ek e ke ok ok vk o e ke ke ok ke ok ok ok ok vk e sk v ok ok e e o e
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NsAARS Driver U84 USB Bridge 1a41a4n ET-EASY168 STAMP
Uasn ET-EASY168 STAMP azl4dw USB Bridge 284 FTDI Wusanansluntsidenseriu
penfamas PC Tae USB Bridge 284 FTDI azvwihiiiusananslunisideuseuasindedasns
szwdnaAtasnanfiaimed PC 1 MCU ATmega168 18euafa ET-EASY168 STAMP Tugtuuueea
nafnaynsu (Visual Com Port) Taeilisunsu Application ﬁﬂqqﬁﬁﬁaqum@Mmﬁmmﬁf PC 7211
Tlsunau Arduino azaiesiin nefn USB 7lidaxsiaruuesn ET-EASY168 STAMP iflunefadeans
@1nau (Com Port) Faeuilaviniu ‘ﬁ'qﬁ'ﬁLﬂ?’ﬂqmuﬁqmea?'ﬂmcj'l%ﬂﬂﬁwnwﬁms?ﬁ Driver &3 USB
Bridge 184 FTDI Mnauuda devinnsideusesns USB 1a1ue5m ET-EASY168 STAMP il USB
HUB 18aisaspenfiaimes PC uda Windows axinnsiiasa Driver Wieslaesmlush uddnisies
panRames PC fvliinefngs Driver 189 FTDI Araufiazdiaainnnsiiaga Driver Isfunesal
Fuufeu@enewdeldnsudunausad
1. iU CD ROM #itissq Driver 189 FTDI 1¥ldnen vife Wunsclfg 4 Idinnnsmnde
Tsunsuaed Arduino iFauiaaudn nelulWdinesuastisunsa Arduino fiaxdl Driver 284
FTDI AmussenlFliiGeusouuda Tatazagi “Clarduino-0012\drivers\FTDI USB DriversY
2. ¥na@uudny USB 1e9uefn ET-EASY168 STAMP dniunasn USB HUB 1edeieq
pawfaAes PC s Windows azamanuguUnsallva Inely “FT232R USB  UART” uas

v
W dYiNnnsfmsia Driver WiTugunand fagyl

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

I FT232R USB UART '

\fj If your hardware came with an installation CD
iz or Hoppy disk. insert it now.

What do you want the wizard to do?
) Install the software automatically (Recommended
=) Install from a list or specific location ([Advanced)

Click Next to continue.

e )

ETT CO.LTD -7- WWW.ETT.CO.TH



Alamsldnuuadalulasaaulnsaiaassu ET-EASY168 STAMP ETT

3. Wi@an Install from list or specific location(Advanced) u&a1dan Next @4 Windows fiazuda
Wil azysumisinainaffivssqIng Driver 1as FTDI 13 Al¥iRanT Browse uaziaanlyls

; el @ - . o ° - ¥ . ¥ v @

Drive uaz MawnafAulng Driver 1§ Sd gl ldnnsAnmalisunsuens Arduino 1uda f

Wiidenluil “Ciarduino-0012\drivers\FTDI USB Drivers” Udatian Next pagyl

Browse For Folder

Select the folder that contains drivers For yvour hardware.

=1 7% arduino-0012

£y dri
® & ;;M .

# [ hardware
&0 java
[~ lib
(4 reference
# [ sketchbook
[ A¥YRDude
F iy avr-libe-1.6.2

v
N ] o

{21

To view any subfolders, click a plus sign above,

Fnﬁnd New Hardware Wizard

Please choose your search and installation options.

{7} Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[]15earch removable media [floppy, CD-ROM...)
Include this location in the search:

EC:\arduinu-DU'lZ\drivers\.FTDl USE Drivers v‘} [ Browse ]

2 Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

ETT CO.,LTD -8- WWW.ETT.CO.TH
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v 2 v
4. Tuiumauillilsunsn Windows axvinnnsAumuaziasi Driver Wiuginanl Weadnagau

o o = [ I | L o
NITNMNIULATALTHULTDE WAALADN Finish ﬂ\‘lg“ﬂ

Found New Hardware Wizard,

Please wait while the wizard searches...

@ FT232R USB UART

Completing the Found New
Hardware Wizard

The wizard has finished instaliing the software for:

% USE Serial Converter

Click Finish te close the wizard.

Eack ] faresd

ETT CO.,LTD -9- WWW.ETT.CO.TH
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o ©° - :: . -« o =l v 2 3 (=3 1=l 1

5. MAIRINYINNNTAARN Driver 183anfnuaiFavfosudn Windows fiazmsaanudnigunsallva
gnidansiang Inenflugunsnilssinn “USB Serial Port” uazudslwigldvinnsiinsis Driver
Wifuginsalludiiszyilu “USB Serial Port” BnaFanils GeflfiRanszyfumiinane

Aune Driver 14 FaliRanwilaudunauluiidad 3 fasl

U

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for;

I USE Serial Port

k'\} If your hardware came with an installation CD
~Ji~ or floppy disk. insert it now.

What do you want the wizard to do?
{7 Install the software automatically (Recommended)
(%) Install from a list or specific location [Advanced]

Click Next to continue.

¢ Back I Nest > II! Cancel ]

Found New Hardware Wizard

Please choose your search and installation options. N

{77 Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[]5earch removable media (floppy, CD-ROM...)
Include this location in the search:

EC:‘\arduim-UmZ\drivers'\FTDI USB Drivers vé[ Browse J

3 Don't search. | will chaose the driver to install

Choose this option to select the device driver from a list. Windaws does not guarantee that
the driver you choose will be the best match for your hardware,

[ <Back EI Cancel |

ETT CO.LTD -10- WWW.ETT.CO.TH
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ETT

v 1 v
6. Tutuneuillilsunsu Windows azvnsfumuaziass Driver Wituguinsal Wisadnagaw

nminwaiaFuuses wdaden Finish fagl

Found New Hardware Wizard

Please wait while the wizard searches...

@ ~ USB Serial Port

‘o

Cancel

Hardware Wizard

?"-m-f USB Serial Port

Click Finish to close the wizard.

Completing the Found New

The wizard has finished installing the software for;

ETT CO..LTD -11-

WWW.ETT.CO.TH
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ar ° = : A = v 1 =3 1 4 ¥ v ' o 2
7. URIRINNINITFAARN Driver LTEUTDLUAN nmmu*n'bnwuqﬂna*m“lmmq LlFlLWﬂﬂQWNi;]ﬂﬁl’ﬂﬁ'lu

£y v v v
pRusnilmassasdnlUviannImsaseuuazfuussAn WugUnsninau Tnsluduneuillyly

H
-

M “My Computer —> Control Panel —> System —» Hardware —> Device Manager” Ua2

& J 1 3 1 ™ °
YN17AIRAUN Ports (COM&LPT) udngiiaued “USB  Serial Port’ a1 ldandn

UHNELATT89 Com Port aaegunaniianann |y inaldenedetslunnsFanldan degl

=} Deyice Manager

File —Action View Help

M e 2HE & <8

* ¢ Computer

# e Disk drives

* j} Display adapters

[+ ..., DVDICD-ROM drives

i+ (2 Floppy disk controllers

&1 Floppy disk drives

# IDE ATAJATAPI controllers

F & IEEE 1394 Bus host controllers
a Keyboards

' s Mice and other pointing devices
& ;‘_{, Modems

2 Monitors

+ H8 Network adapters

Y Ports (COM &LPT)

> Printer Port (LPT1)

A Prolific USB-to-Serial Comm Port (COM4)
B4 (155 Serisl Port (CONSY

fie o]
#+ € sound, video and game controllers

% ) System devices

*

Universal Serial Bus controllers o

8. TutumeuilliadnundfiAsasmnng (+) wihviade Ports(COMELPT) udauasmnginsainde

"USB Serial Port” muiiisnlévinnnsiinsia Driver Fuudasuda wia dldwiladngineal

Ananldgunsniiiuresvadn “ET-EASY168 STAMP vidald Winagaudaninansis

USB aan medeginsnifinainavsiaamelyl usilla@euans USB ndudnunlud mede

1eagUnsnifsnanfiazialing Wiiuanaia dwnetragnies Aldinnisadnund® Tab

J o | J ¥ + " X 2 2
MeTereegUnaniiina s Wallsngwising USB Serial Port Properties Tunnudalvidan

#l Port Setting wdniden Advance e limmuadnlfiugLnsnllfGuudan fil

a. USB Transfer Size —> Receive (Bytes) lsinnuunaiily 256
b. USB Transfer Size —> Transmit (Bytes) Winuumitlu 128

c. BM Option — Latency Timer (mSec) ¥n1uumiilu 1

ETT CO.LTD -12- WWW.ETT.CO.TH
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USH Serial Po.rt (COMD) Properties

’E‘e—;é:"a—if Port Settings | Driver | Details

Bits per second: g’qs_l:lij__" Chg

‘ Data bis: |8 v
| Parity: | None |
Flow contral: anne ol %

rﬁ- I Restore Defaults

L oK ” Cancel ]

Advanced Settings for CDM5

COM Port Number:

USB Transfer Sizes ] Cancel l

Select lower settings to correct performance problems at low baud rates.

Select higher settings for faster performance.

Receive (Bytes):

Transmit {Bytes);

BM Options Miscellaneous Options

Select lower settings to correct response problems, Sarial Ernamavaios

Latency Timer {msec): meinl Priokne [
Cancel If Power OFf il

Timporks Event On Surprise Removal 1

Minimum Read Timeout (msec): Set RTS On Close |

Minimum Write Timeout (msec): Disable Modem Ctrl At Startup (|

ETTCO,LTD -13- WWW.ETT.CO.TH
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n1sWRIUITUSINsNaaY ET-EASY168 STAMP Wiy Arduino Project

Ausniuduein ET-EASY168 STAMP axsinnng Aindelulsunsy Bootloader 15lsG3enses
u&a 1neid Bootioader 38 “BOOT_EASY168_AUTO_16MHZ.HEX" #4iflu Bootioader Annafisu
B Iihsuatiuann Arduino umlfulgsdeulansinelnl Weldnimnausenadesiussuy
a1fAuaFIaILesA ET-EASY168  STAMP 1§7edu Tnalisunsy Bootioader  Haszlddmsy
Aasedeanafiods Upload Code arnmaniaimad PC 1y MCU Tuuafminau Tneligasldieies
Tsunsumanenliigennn & anauTees Bootloader finne A7 Llgaianisiy fanimas

: Y
N19NTRAAT

ﬁﬂmiﬁuiﬂmnmmﬂwﬂﬂ A2t Protocol Wil STK500 (STK500V1)
14Aann152 Baudrate 19200 TasldAanud XTAL 16 MHz

- R
Tusunss Bootloader #1116 2KByte NN9UAA1 UM 0x3800-0x3FFF

1/ ] J o 5 ar ﬂl °
14 LED #siariuan Digital-13(PB5) iflusiuamsaniuz luanei Bootloader 11471

tWsunslu Bootloader azvinemlnegmludiiynaimaanisiin g MCU asBufiuine
11 Bootloader  Hiawisine 39~ ufin1sAnsadagrsaansunsy Arduino  neluiaan
tszinnd 3 3unil MCU fiazeanannnisinelu Bootloader el 3ugiusinauniuddad
a4 Taedmlu Ineluaniedl Bootioader 1191w meulnfuazfiu LED fisielsiu

|
- 13 =4

1dtyry10u Digital-13(PB5) Nendu 3 AFY udaRAANN IiNasannsinradeaisainiysunsy

A mfudaliinnng Upload Code iuMCU @edlifinsfssadeatsainTusunsueas
= (=3 o o 1 Ahl AJ
Arduino Mglusrazinantszanns 3 Aund TsunsuiaznselnnluvineulusiumdeGusium

o £ o
ugdaurasllsunsund T undwing

173
13 2 ar nJ 1
wananiludaglifaannsawdeululdllsunsu Bootioader funnnsgms muuuuTlsunsy 1o
w. =i -
Arduino l#@ndiae Tael4Tunsu Bootloader 7178 “ATmegaBOOT_168_diecimila.hex” 1ms/lna

mana1azgnussqiilu Drive uasiawmefidaafuriuigldlivansAnsllsunsuans Arduino 1

udnAa “Ciarduino-0012\hardware\bootloaders\atmega168\ATmegaBOOT _168_diecimila.hex”

v
o

1] 1 (-3 ‘J o - :JI ar £
winenelsfimnlunisfazanunsonnisinsalisunsy Bootioader Code 1y MCU 'laviu

s lusiasdiinrasiioduinyinwinf Program Code 19U MCU atjfs TnelfiaTaslilsunsadis
a

FIFAANNINTIUIRY “AVRISP” 289 ATMEL wunl IDE 10 PIN 16viud TaeidBnnslsi@nmifianiin

anviade “n1slilsunsa Bootloader Wiiuvagn ET-EASY168 STAMP” lunauinarasgiiatl

ETT CO.,LTD -14- WWW.ETT.CO.TH
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a & .
n1sammaldsunsy Arduino
1 v 1 £ 73 k7
NN IFNIN13AAFY USB Driver WituuasailuiFasseaudn fulusuasadudunany
= 4 o [ : 1 H" 1 =3 J 1 73 al
PAINTATENNNTUAY AsuTunauAeatniilusuly AfluEeseanisdau nadeullsunsy was
P v o | ¥ o - i . P
neAnEFEuiFneNANAaINTULEL uinewauazawinnNRnselLsuNTNY89 Arduino Lt

| L 11
IHdullsunsudmiuAnm Fouf Rasudunausosialiil

]
=

1. %1119 unzip TW&Te “arduino-0012-win.zip" WWluanfaRar Farauuzrirlsivianis unzip 149
Root wangaluDrive C Tmeudsanninnisunzip Geufesudaazlillsunsuah
“c:\arduino-0012"

2. ¥inn19da Run Tunsy “arduino.exe” azldnasagl

[81] Arduino - 0012 Alpha

| File Edit Sketch Tools Help

The basic Adrduine example. Turns on an LED on For one second,
“ then off for one second, and 30 on... We nze pin 13 because,

¥ depending on your Arduinmo board, it has either a built-in LED

* 0oX & bullt-in resistor so that you need only an LED.

hrtp: /v, arduine. co/en/Tutorial /Blink

]
{

int ledPin = 13: £ LED comnected to digital pin 13
woid setup () A4 run once, when the sketch sgrtarte
{
piniods(ledPin, OOTPUT) ; JF sers the digirval pin as outpur
}
woid leop () A4 oran ower znd over again
{ W
< L4

ETT CO.LTD -15- WWW.ETT.CO.TH
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v N

3. luafausnaaanisFanldenidsunsy Winnisiivuassuuanfaua fasldauiuilsunsy
H ol L ] tli ar :l' =l 2 s '
284 Arduino  WiFeufasidaiau Wasanlullaqiiuil dnsesnuuunsasuazadeaniaung
vafauvusedmiuianldeusaniultsunsuimuness Arduino inunemanagu T

Tunsdlaesuasm ET-EASY168 STAMP liinnisidannivuadavasadly “Diecimila” It

- J a
ARNWNEAN “Tools —> Board —> Arduino Diecimila” S

[$H Arduino - 0012 Alpha

| File Edit Sketch

Auto Format Cirl+T
Copy for Forum
Archive Sketch
s Arduino Nano
‘ ort - Arduino Pro or Pro Mini (8 MHz)
Burn Bootloader b Arduino BT
' Arduino NG or older w/ ATmegas
Arcluino NG or older w/ ATmegal68

Arduino Mini

Fe 21 dlinG Dieciia:
LilyPad Arduino

ETT CO.,LTD -16- WWW.ETT.CO.TH
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4. wenimuavnnaaanedn A miuRnsedeansiuuesa Wnseruuunaa Comport 7lgin

NMsAAGA Driver 289 USB I3lumauisn 1 danausasa Driver 994 USB udnlduuneias

Comport i COMS WiA@nwngf Tools — Serial Port — COMS agil

Auto Format Clrl+T
Copy for Forum
L o OO,
| T Board » A

N Burn Bootloader b COM4.
¥ The beasic RPUITIRESRAETETTUr BEGRNE D on for one second,
" rhen off for ome second, and soUN o TE nse pin 13 becaguse,
* depending on your Arduine beard, it has either a built-in LED
oo @ built-in resistor 9o that you need only an LED.

http: /vy, arduinoe, cosen/Tutorial /Blink

/
int ledPin = 13; /7 LED comnected vo digiral pin 13
woid setup () /¢4 run once, when rthe sketch starts
{

pirfiode (ledPin, OUTFUT): S4 sers the digital pin as outpur
}
wold loop() A4 run over and over again
{

digitalilxrite(ledPin, HIGH); /7 sets the LED on

deleg(1000) ; 7/ waits for a second

digitalWrite(ledPin, LOW); F¢ sets thie LED off

delay(1000) ; A4 walts for a second
¥

v

< >

ETT CO.LTD -17- WWW.ETT.CO.TH
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5. vadau@aulsunsy Tnardnundh File — New udafuwllsunsumagay wisaanaldnig

dutlandmatnenaialdudatununui s I luntasuusinldvadeugaetlsunsyin

nsewau Inglvildan “File — sketchbook — Examples —> Digital —> Blink” Gealéiiagl

* Blink

The basic Arduine example. Turns on an LED' on for one second,
* thin off for ome zecond, and 50 on... Ue usge pin 13 because,
% depending on your Arduing board, 1t has either a builr-in LED
0r a built-in resister so that you need only an LED.

http: A4, arduinoe. cofen/Turorial /Blink

w7

int ledPin = 13; 7/ LED commected to digital pin 13
wiid setup () A4 mun once, when the sketch starts

{ v
R . A

int ledPin = 13;

void setup()

{
pinMode (ledPin, OUTPUT) ;

}

void loop ()

{
digitalWrite (ledPin, HIGH);
delay (1000);
digitalWrite (ledPin, LOW) ;
delay (1000);

ETT CO..LTD -18- WWW.ETT.CO.TH
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6. fuualisunsulnun@niundhn “Sketch —> Verify/Compile” fasnating

[}l Arduino - 0012 Alpha
ﬁhh Eﬁﬂ gl fTools  Help

Stop

Import Library ]
Showy Sketch Folder Clrl+k

* Blind  AddFile...

* The basic Arduine example. Turns on an LED on for one second,
* then off for one zecond, and zo0
depending on your Arduino bhoard, 1t has either & built-in LED
" or & bullt-in resistor so that you need only an LED.

* ohveps Sfvew. arduinoe. codensMatorial /Blink
x 7

int ledPin = 13; i
vold setup () L2
{

pinfode (ledPin, OUTPUT): iFs
}
vold 1001' t J ¥y
{

digitalWrite(ledPin, HIGH); I
delay (1000); A4
digivtalWrire(ledPin, LOW); E ¥ S
delay(1000); I

on... Ue use pin 13 because,

LED commected to digital pain 13
run onoe, when the sketch starts

setz the digital pin as output

an ower and over again

gte the LED on
waitzs for a sscond
en3 the LED off
waits for a second

ETT CO..LTD 19-
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ETT

&3 Download Code Tifiuvain Inamdniundidaanh “File —> Upload to /O Board” u&a3a

dnagauldsunsurinauiaia Tpaslananagl

(51 Arduino -0012 Alpha,
(S Edit Sketch Tools  Help

Mew Cir+N
Sketchhook r

Save Cirl+S
Save As... Ctrl+Shift+S
WDpigac taliciBasr e Clrittl

Page Setup Ctrl+Shift+P

Print Ctrl+P e, Turns on an LED on for one second,
etererme e and 3o on...  We use pin 13 because
Preferences Crl+, we I * P _ e
LR et o3 RO@Ed, 1t has either & builg-in LED
Quit Cir+@ {

et Tthat you need only an LED.

* ohrtp: Jswew, arduino. oc/en/Tutorisl /Blink

E s
int ledPin = 13; /7 LED commected to digital pin 13
vioid setup() A4 run once, when the sketch starte
{

pinfiode (ledPin, OUTPUT): /7 sets the digital pin aa outpmrn
}
void loop () A4 run over and over again
{

digitalVrite(ledPin, HIGH): /F smets the LED on

delay(1000); A4 waits for a ascond

digitalWrite (ledPin, LOW); /¢ sets the LED off

delay(1000) ; // wasits for a second -

[
= v o

[ ! o ar a GJ =3
UAIRINANINNT Upload Code WiuuesmflunFaufesudn uefafiasGusiuinauniu

o as

AdanTaulAlullsunsuviud Inaasdanmawiu LED nsenwiu fin waz su aduiullun dos

=3 - =
ANNLIILUTEHNIY 1 U AaBAAN
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n1slusunsu Bootloader linuuasn ET-EASY168 STAMP

pradsniudauesa ET-EASY168 STAMP lgvinnnatilsunan Bootioader Wiiufiduses
udn §ldanunsalfendliviud usesnelsinialunsdiffeenisdeuulas Bootoader Vil ifim
ANEANATIATUNNT1E9 AUl Bootioader  (@amnel ldAde@nunraianis Tsunsy
Bootioader Wifuuednlélnal tnauesn ET-EASY168 STAMP I#aanuun idase AVRISP §wsu
Wiflugemalunistilsunsu Code Wit MCU 16latnss daeeiaslsunsumniufiidasie nrana
AASFIU AVRISP 989 ATMEL it Tnelufitiazaaugmsiaating 3nns Tsunsw Bootioader Tng
WiAtaalisunsy ves 877 $uET-AVR ISP USB V1.0 lagl#ltlsunsu “AVR Studio 47 14

1 v £ 73
ATMEL Wlusindnnng feflansudunausasalil

1. sleans USB lfuuasn ET-EASY168 STAMP lunsiigeens 14 lwiasqannwess USB vise

1 ¥ o o J

AnglWides +5v Wiiuuefafian 28(+5v)

2. saates USB TiuwATaellsunsy ET-AVR ISP USB V1 wiaunasad suns 10 Pin s21q4
7250184 AVRISP 989%4 2 Lafadnsnaiu

3. &4 Run Tusunsu AVR Studio 4 sagil

AVR Studie

Loaded plugn STKS00

]

% !

Tiwd Omessage Fhretrins Yoo gda: 2 Ihgigort
MM

ETT CO.LTD -21- WWW.ETT.CO.TH
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4. \@enAANEAN Tools — Program AVR —> Connect.. —» STK500 or AVRISP anntiufi 1

[RENUNIELATT8 Comport TiTTTadLAsaatLlzunsy ET-AVR ISP USB V1 mnufias Driver 15
wianriuidan Connect (ansatinaiu Comg) agl

* "AVR Studio
. Ele Project Build View
._] 3 $o ~ AYR Prog...
" Trace Disabled TCES0 Lipgride. .
i St ICESO Selftest. .,
JTAGICE mkII Upgrade...
AVRISP mkII Upgrade
AYR Dragon Upgrade
STK600 Upgrade

Customize.,.
Options. ..
Show Key fssignments

Plug-in Manager...

* Auto Connect

Wepibe Flug h

st EEFRCIM

Read BRI

Select AVR Programmer

Platform:

whbbllorAMRISE

JTAGICE mkll

AVRISP mkIl Cancel ]
J;t'l'\:"lslsgfr]agun Baud rate:
g ' ; 115010 =
Tip: To auto-connect to the programmer used last time, press the 'Programmer’ 1 ‘“J
button on the toolbar. Baud rate changes are

. .. . active immediately.
Mote that a tool cannot be used for programming as long as it is connected in

a debugging session. In that case, select 'Stop Debugging' first.

Disconnected Mode...

ETT CO.LTD -22- WWW.ETT.CO.TH
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ar ﬂ] e '3 L9 | ] ‘J .
5. WA INNNINIT Connect Baufasudalinageunisidenselagidend tab 189 Main wiau
Audaniuasues MCU 1l ATmega168 WAZIAEN Programming Mode and target Settings

it ISP mode udammaauidan Read Signature g Sefmnetnsgnsiesnasidnasiag)

AVRISP in ISP mode with ATmegal68,

Main ]F’rogram} Fuses | LockBits | Advanced] HW Settings | HW Info | Auto |

. Device and Signature Bytes
IAT megal 68 :—I Erase Device I
- {Ow1E 0x34 0408 Read Signature I

Signature matches selected device

+ Programming Mode and Target Settings ————— -
’ ITSF‘ mode ngl Settings _J

‘ ISP Frequency:  230.4 kHz

6. Widenl? tab 189 Program w¥eamaiden faidensinarfail

® Device WWiAen Erase device before flash programming Waz Verify device after

programming

® Flash WiAan Input HEX File 1lu BOOT_EASY168_AUTO_16MHZ.HEX anntiulsf

\@an# Program (a4 Program Bootloader Wi MCU Teaylinasiagy

AVRISP in ISP mode with ATmega1 68

Main  Program ] Fuses | LockBits | Advanced | HW Settings | HW Info | Auto ]
Device

]‘ Erase Device !

W Erase device before flash programming ¥ Verify device after programming

o E————

il . T e o] sp s
{ i i 43 z-;"

@ InpulHEX File ﬁader easyTBB autodefault\BOOT_EASY168_ALUTO. h:l i
I Program I Venfy J Read l

EEPHDM = e
-

ETT CO.LTD -23-
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7. wdINANINIsTUsuNgy Code iy MCU Bau¥asudn Wiidanundi Tab 184 Fuses iavia

nnsdalusinga Fuse Bit Winu McU Taeliaaninuuaansadansatl

® BOOTSZ iaanilu Boot Flash size = 1024 word start address = $1C00
® BOOTRST l#idaan Enable

e SPIEN liaan Enable

® SUT_CKSEL Tviaeniilu Ext.Crystal Osc 8.0MHz;Start-up time PWRDN/RESET :

16K CK/14 Faiflusaidaniuagn

WaiensaidensinarAsLuRaAeda Program denasldnadag)

AVRISP in ISP mode with ATmega168

BOOTRST v
RSTDISE L]
DWWE N -
vy L/ LHY ;
EESAVE ]
{  BODLEVEL Brown-out detection disabled
CKDIV8 ]

CKOUT [ ]
SUT_CKSEL Ext. Crystal Osc. 8.0-  MHz; Startup time PWRDWN/RESET: 16K CKA¢

8. WAIRINYINNN9AS program Fuse Bit (FeuFaaudn 1aan Tab 117 LockBits u&ai@annns
Protect @1 Bootloader Taeiaan BLB1 iflu LPM and SPM prohibited in Boot Section

wa2d3 program LilusuaTadUNs=L9UN"T Program Bootloader

s e e e

AVRISP in ISP mode with ATmegal 68

Main | Progiam | Fuses LockBits | Advanced | Hw Settings | HW/ Info | Auto |
LB Mo memory lock features enabled

lication Section
LPM and SPM prohibited in Boot Section

ETT CO.LTD -24- WWW.ETT.CO.TH
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alamsldnuuainlalasaaulnsainasiu ET-EASY168 STAMP ETT

n151Usunsa USB Bridge 284 FTDI T¥iwasn USB ananszudls 500mA
AnLanFuds USB Bridge 784 FTDI Lwef FT232R azgninwua Configuration A4
uvasangannesn USB TnumaiAuAsg1uaes USB Driver 184 FTDI tuasiasranszual e
USB Host tflEauA 90mA winiiu 4 AMaNATgILAINe TR USB anunsnananszualiiugLingai
\eurafangeqn? 500mA ‘3'4Lﬁﬂﬂf:'}m:mn'lummmaﬂqm"m'] patuafn ET-EASY168 STAMP 1u
ﬂ?tﬁﬁé’qm‘lﬁﬁaurﬁiﬂﬁ'uqﬂnﬁ‘ﬂimuuanmnmaﬁ'n('l"ﬁn?zuﬂiﬁLﬁu 500mA) e fanun o g
uiflawaeuen Configuration 284 USB HUB 1 lanenszugaanunlasy 500mA [§&ae Saaziin
'Lﬁ'Lﬁmm'ma:mnLtazﬂdmﬁﬂumswmamﬁm-]mn'%uﬁ’fw wsatiglsfimudivndngld vinnnssie
NAREIT IAFBeAENAAABFLLL Notebook Aldnszualnann Battery viafinsidensavafananes

ar

fugunsainldnszualunng fassdamunasanginnsusniesnalifuuesaesasmanzaundn
Tauuzhililumsuusirdwiudifenimeageunsinnwifanaasadaultlsunsuiunefa wuy
.J i 2 | 1 ar « o = -«
nhildniunndensieiuguUneniniauenannaneiin i naseuinsendu Tneld LED ugunen]
= o L7 [ 'y y v
nMInAAes 1se nsfudedayaiunaindearsaynsn us
Tnensuilasn Configuration 994 USB Bridge 284 FTDI azl4Tusunsa “MProg.exe” 1§l
o ar e L ’.’, & i :
aWanslealisAudunaussalilil
1. siaany USB 1239uein ET-EASY168 STAMP diniunesn USB u&ad4 Run Program MProg

Teazlinasagl

B MProg - Multi Dg@r'iclc EEPROM Programmer V.3.0a
File Device Tools Help

SlalElols] AR

2] E]

- BasicDetals - USB Power Options i F12262C Options: | FT232R |
e

N |

{a ’

USB Serial Number Control

b e

BM / C Devics Specific Options

™ Lt
s Fire'e) S 5 o - USB Remote Wake Up -~

Plug & Play ( FT232 Series Only )

i
- Product and Manufacturer DESCHPOr SHrings: s e

i,\

Programming Options
B ;
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' v - ] = :
2. dlsunsy “mProg” Aumn USB Bridge AnsaliluiAzes Tneidanfiuy Device —> Scan

Taanslinamasyl

“

MProg Multi Device lﬁ[PRi)f} P[ﬁgr;}mmer ¥ 3.0a

L | 2le]

USB Power Options - FT2232C Options |Fr2ae |

g

USB Serial Number Control

. . i r Jaw Fnadg 2 ol
- BM /C Device Specific Options -~

Sl Do 10 Pin: n UBE Suipe i SB Remate YWake Up

~ Plug & Play ( FT232 Series Only) ——
: Product and Manufacturer Descriptor Strings :

l.‘ LIS (R B

ngrﬂmmlnﬂ MIOI'IS B B ey ,
T e Bageein Sle. Devises ;

ek

Number Of Blank Devices = 0 .
| Number Of Programmed Devices = 1

: ] 1 o i - »J -'-I'
3. #87UAN Configuration 1ANT84 FTDI 28n31 laedan Tools —> Read and parse T4AT

Iinasagyl

- Basic Detauw

ETT CO.,LTD -26- WWW.ETT.CO.TH
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B MProg - Multi Device EEPROM Programmer { Edit Mode )

Fule Device Touls Help
..”L‘“{“l 1[1-1 i } I .Ju‘i % |
Basic Details USB Power Ogtions : ions  FT232R ]
. pti Wk B P | FT2232C Options ] '
Device Type  FT232R | % Bus Powered : .
et 180 miliAmps |- Invert RS232 Signals ——
T Self Powered ? ] - T
USBWVID /PID  FTDI Defaut :j o T nvent XD i
- USB Serisl Number Control - - [ Invert RXD
?.- ) i — — B ™ Invert RTS#
=it Nmber i L2 dokn). | I nvertCTS# |
‘ . =— : i Use Fixed Serial Number C T Invert DTRR |
- BMJC Device Specific Options -~~~ o |1 nwert DSRa j
USB VersionNumber  USB20 | f~—~——~—~——— o LI Invert DCD#
I Disable USB Serial Number ' |11 lvert Rl
{” Pull Down IO Pins in USB Suspend USB Remote Wake Up - - FHOCORl Ol ey
¥ Enable USB RemoteWakeUp | [TXLED# vlcn ;
Plug & Play (FT232 Series Only ) s 'E—}E'-ED* -]t
™ Enable Plug And Play ; iT"‘DEN ]cz
- Product and Mmufacturef'wﬁ;smérlptor Strlngs e S ;PWRON# - {C3
Manufacturer Product Description ‘S
FTDI [FT232R USB UART | || [LEEP EEPH ___]‘3“
Programming Options
%"‘ oy r 5 -
0 | T High Current 1O's
) I’“ Load D2X¥X driver
|

4. Wivinnasuilasn Configuration Tudauaee USB Power Options 1idaniflu Bus Powered
LAZNUUAAT Max Bus Power aMnianmn vuald 90 milli Amps (11 500 milli Amps d9u

i . i i 1 - ) o ar | . . i
AN Configuration w7 laifasAsuutas axmiulivanstiuinan Configuration 13luiATaq

reulnaaliiaany File — Save As.. Azl

& MProg - Multi Device EEPROM Pro

i Device Tools Help
| New N ]

L% Open Chrl+0

X, Exit Ctrx
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ETT

5. dlilsunsuen Configuration Awlvifu FTDI Tael¥ideni Device —> Program udasasu

Tsunsuvinanuiada uasantiuly nanans USB  sanudad@aungduidallive USB fas

NNUANAN Configuration Tvailfudn

T ——

MProg - Multi Device EEPROM Py
E =

Device 1y = Ve

USB VID ¢ PID

| Tools  Help

‘ Scan Ctrl+C

oqwm _

{FTDI Default “:}

¢ Bus Powered

| FT2232C Options  FT232R |

SR

* Self P o i Invert RS232 Signals —————
| elf Powere I 1 ewent DD
~ LUSB Serial Number Control - ! [ Invert RXD |

Serial Numker Prefix ( 2 digits ) !Dl

[ Invert RTS#
LT invertCTs#

FT232R USB UART

- Programming Options

|

[Programmea Seriel Number : Disabied |

i

- I Use Fixed Serial Number ;“ Invert DTR2
BM rc Devlce Spemf c Optians Ly o B Invert DSR#
USB Version Number  USB 2.0 i - = I Invert DCD#
i Disable USB Serial Number | [T Invert Ri
I Pull Down 10 Pins in USB Suspend - USB Remote Wake Up —————rmers J R ot e (g T ——
(¥ Enable USB Remate Wake Up I }THLED# - ﬁ co
i i
- Plug & Play (F1232 Series Only) IR"LED"' e
\ I Enable Plug And Play | ITXDEN v l c2
* Product and Manufacturer Descriplor. gﬁrings L PWRONR v(C3
Manufacturer Product Description ; s .
FTDI  [sLEEPs e

| I High Current li0's
Load D2XX driver

ETT CO.LTO
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nsnmullsinsuaag ET-EASY 168 STAMP L1 AVR Microcontroller

Tunsdligldfeansiasimuntsunsuldifuuesa ET-EASY168  STAMP  wuvtlsnd lu
suuuredlulaspsulnaaies AVR Aarunsoinldl Tasanansnidennienlunadaulisunsu 1éies
%qluﬂ?n‘iﬁé’lﬁa'1mmL%fﬂﬂ'l"ffmmlm']ﬁ"lﬁﬁimé’um'a"l.'ﬁmuﬁu MCU  mszna AVR  wef
ATmega168 Ing) ;;ﬂ'?j’muﬂ'134'1?nu?mﬁﬂmﬁwuw%’wmm‘rﬁmqﬁfasjmfﬂuﬁq ATmega168 1éilas

yavun Inegnmunsovinld 2 uuannede

[ | 1 1
o mswaullsunsulagldiasasldsunsunieuan lunsdiilasiidesse lignde

niwenslaae fldaunsalfaunasiovuaguanifiniminnueeminanssinaileg

|

< 13 =l

TumMcy dies museenns  wildaldada daefliateslisunsunisuan aviuniuting
Tusunsu Code Wity MCU  TnasnunsnldlamuirTeslusunsunniui saefuntsldauiu
MCU wwiaf ATmega168 uaziidasan1unnmsgiu AVRISP 189 ATMEL

o niswaldsunsulaglderusaunu Bootloader lunsiitiazidan Aa Waninisaau

Tsunsaiadaudnanunsnds Program Code WL MCU tnunnslilsunsy Bootloader #

v
o v

AasalFuda 1 tnelidedldintaslusunsuniauen uwilidednia Ae Ao doiun
NULEIAIINAN Flash @115ULAL Code Tilsunsulyl 2KByte (0x3800 -Ox3FFF) e lH R
TWsunsa Bootloader FsmuisnPudauasin ET-EASY168 STAMP asinnns Aadelusunsy
Bootloader ¥ Fuufanudn  Tnelunsdiidararntsn Soultsunsaldendléiann
3119U 14 Kbyte Amniidagianaun 16Kbyte TnufiadentisunsliEimuminmieuaes
Code BEIZMINAUNUIUBAIATA 0X0000 11 OX37FF (0x1C00 - Ox1FFF K Word) dau
SRAM,EEPROM Lm:wi"‘wmm%;w]ﬁﬁ@gj'lu McU lanunsaldaulfprmudiunuiia

ag/lusin MCU y)nisznns
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AratamsWaIulUsunsunaa WinAVR Tagldarusannu Bootloader
faptnfiasuanasieluiiasuandliimAznnswamn T sunan sy ATmega168 Maen 11T
Tneil4Tisunsu AVR Studio4 289 ATMEL $2uiu Compiler Msn@aas WinAVR
1. ﬁl'\l Run Program AVR Studio4

S AVR Studip

>-

L 2 N

<
S .. S : —
ek D Message ﬁmnu-; 3t nd Tosmerre

2. fea¥ project il Tne@and project —> New project mnﬁfutﬁfanﬁwumﬁqﬁanﬂhﬂ
o Tsunsussd]
® Project type i@annuusili AVR GCC
® Location & wFLrTuiin project Iszysnumia Folder fifeansMFinng uaz Code
AN4T84 project Tushetiarmunlin “C:\test_easy168\"
® Poject name TWiuunda project ANFaINITIUFetE R MUATIYW “led_blink” uas15
\@an Create initial file 148 Saiilaisminnnasmusde project name Lagauaa Tsunsu

e g o e . o s
Azaialwa NildaRaauiL project name Wiaalaasmlugs
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dl ° | 1 L ar =l ¥ 1 4 2 ﬂll v o '
3. WenmuamsaRensd WiiulusunsuGeuiasuda Wiaeani Next  udanavuasnlu

Debug platform i1 AVR Simulator uazlaan Device 111U ATmega168 ﬁ‘f\‘lgﬂ

Create new project

Project type: Project name:

1' Afrnel AVE A sembler IIEd'T |

| — |
W Createiniialfile I~ Create folder :

J Initial file: |

| lled_biink c

Location:

Ver4.14589 | Show dialog at startup

Ra. H__; Fiish |  Cancel |  Help

!

Select debug platform and device

Debug platform: Device: j
VR Dragon |ATmegalB4P A~

AVR Simnﬂator! -
ICE200 STnegalbs
ICE40 ‘ egc ol
ICES0 | ATmegalBg !
JTAG ICE ATmegalBgP
JTAGICE mkll (ATmegalBHVA

‘ATmega2b60

1ATmegaZ561

ATmegad? v

Wer4.14.589

<< Back H II Finish l Cancel 5 Help
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4. TiunAdraellsunsnd 1 viunagaunsineu luntinsng Text Editor 2a4Tilsunsy ne
it o s o dl - 4 g Aq :;
lunilaznagausay Codeldsunsy dmduinmdinmidulWnszwiud PB5 Feiflu LED ARnsa

liuuneda ET-EASY168 STAMP atjuda fasaating

/******************************/

/* Program Test LED Blinking */
/* Board : ET-EASY168 STAMP */
/* MCU : ATmegalé68 =y
/* X-TAL : 16.00MHz * /

/****'k*'J:***********************/

#include <avr/io.h>
#tdefine F_CPU 16000000UL // X-TAL = 16 MHz
#include <util/delay.h>

#define PORT LED PORTB // Port Drive LED = PB
#define DIR LED DDRB // Port Direction
#define LED 5 // Pin Drive LED = PB5

/********‘k***********/

/*Delay 1..65535 mS */

/********************/

void delay ms(unsigned int time)

{
while (time—-->0)

{
_fdelay ms{l.0);

}

int main (void)

{

DIR_LED |= (1<<LED); // Pin Drive LED = Out
while (1)
{

PORT_LED &= ~(1<<LED); // Pin LED = o

delay ms (200);

PORT LED |= (1<<LED); // Pin LED
delay ms (200);

Il
~
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]

- AVR Studio - [C:Mest easyl 6BMedl blink.c]| P
[ Fle Project Buld Edit View Tools Debug Window Help
133 a9 BRMATBAEE WY

TraceDisabled - % . LT mmm BB B X @
AVR GCC v X #include <avr/io.h> i
" ik (deFault #define F_CPU 16000000UL .~ 16 MHz
v? g—:ﬁfgﬁﬂes) #include <utilsdelay.h>
. {2¥ Header Fies #define PORT_LED PORTB 4/ Port Drive LED = PB
= External Dependencies #define DIR_LED DDRB 77 Port Dirsction
£ Other Files #define LED 5 /7 Pin Drive LED = FBS

27 00W 36 3 36 HEIE I 36-IEHEI 6 36 HHEN 06 K
/% Delay 1. 65535 nG =~
SRERKR :

¥ 4
void delay_ms(unsigned int time)

vhile(tine—>0)

_delay_m=s(1.0);

int main (void)
DIR_IED |= {(1<<LED): /7 Pin Driwve LED = fut
while(1l)
{

PORT_LED &= ~(1<<LED): .~ Pin LED = 0
delay_ns(200):
PORT_LED |= (1<<I1ED); .~/ Pin LED = 1

delay_ms(200);

5. MAIRINANA Code TUsunsuiafaudalidudalusunsy Tnenaani build —>rebuild all 34

5 J el g o A "
maannsuladdazldiilu HEX File ATaiRuTUAY project Aindnald sagyl
Buid

Build started 3.11.2008 at 13:02:00
© avr-gcc.exe -mmcu=atmegal68 -Wall -gdwarf-2 -0Os -std=gnu99 -funsigned-cha:
 avr-gcc.exe -mmcu=atmegal6s -Wl,-Map=led_blink.map led_blink.o -0 led
i avr-objcopy -0 ihex -R .eeprom led blink.elf led_blink.hex
<! avr-objcopy -j .eeprom --set-section-flags=.eeprom="alloc,load” --change
avr-objdump -h -5 led blink.elf > led_blink.lss

AVR Memory Usage

Device: atmegal68

Program: 246 bytes (1.5% Full)
{.text + .data + .bootloader)

Data: 0 bytes (0.0% Full)
(.data + .bss + .noinit)

Build succeeded with 0 Warnings...

<

1 Build afflessaga %Fmd:r‘g Files ;::‘,Brc-akpuiﬂts srd Tracepoints
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aNanslinuuasalulnsaaulnsaiaasgu ET-EASY168 STAMP

ETT

n589lLsunsN Hex Code 19iiuadm ET-EASY168 STAMP tnu Bootloader

Tunsimunlsunsuaes uasa ET-EASY168 STAMP lugiluuuaas AVR Microcontroller

W ldTsunsu AVRDude Tneldanueini AVRDudeGUI Teildumansiail

1 vdsanimnsd@iaullsunsy uazdaudasdeauls HEX File GFau¥aaudaluntsds Program

A o ! ¥ 1 o :: °
HEX Code w"lﬁ@'mﬂ'}iuﬂﬂmﬁ’w'ﬂﬁﬂmmuﬁ tinun1alisunsy Bootloader 289ua5AU 18 UUZYN

1. vnmsainivainese AVRDUDE 14lu Drive C (“C:AVRDUDEY) anmiuliivianng Copy

T1sunsuuee avrdude wae avrdudeGUI 181U “CAAVRDUDEY ngaziiviavum 3 TWafne iy

e avrdude.exe, avrdude.conf llae avrdudegui.exe

2. &3 Run Program AVRDude.EXE u§21@an?i Tab 184 Configuration idaninuunsnsingg

pasalilil

B AVRDude GUI v1.3 (avrdude 5.2)
Corfiguation | Files | Fuses | Options | GivelD | About |

Location of avrdude:

E:\AVF!Dude'savrdude. exe |

-C Location of alternate configuration file:

{C\AVRDude\avrdude.conf |

-p Device: -¢ Programmer: -P Part: -b Baudrate -B Set bit clock to:

B8 | v v s ] o] fE00 | v
| il OO X

-i Delay in microseconds
Pimiasarc A
i 1

oA

BEENT |

Stop “ Execute ]

UNNEIME) DNUNELAaT Comport NANN91 com8 WRNHMNNELIaT Comport a4l ludaafusn

289 P Port 1#184 191 com9 ustivuneias Comport Sty 2 udnly iinATaamune “\.\”

idanuneias Comport adludae iy d1 140 Com13 Alawuadn “Wicom13” s
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Aransldnuuainlulasaaulnsainadsu ET-EASY168 STAMP E’H’T

Sinnnsicuunan Configuration IWiUTUsunsN AVRDUdeGUI fadi
® |ocation of avrdude 'lﬁ'Lﬁ'an'lLl'ﬁ'ﬁﬂlﬂLLﬂzﬁﬂgjmm‘Mﬁ avrdude.exe TERARRL RN
fumeufl 1 F9fRe “CAAVRDude\avrdude.exe”
® -C Location of alternate configuration file Tﬁiﬁﬂﬂllﬂﬁ%uﬂ:ﬁ'ﬂﬂ'jmﬂﬂﬁ avrdude.conf
HERnselinadunend 1 397 A “CAAVRDUde\avrdude.conf”
® p Device Wiaaniilu m168
® _c Programmer Mhi@aniilu stk500
® - Port Widenfuminaias Comport mufl&@na Drive 194 USB(ETDI) 14
® b Baudrate Iidannimusiilu 19200
3. wWaen Tab Wi File udni@antnmndanans Flash Taelsidan Write uaz Verify wWiaumn

2 4 ik FIRY o4 e x gal
MMuuaTa HEX File TWa NdiaansacTisunsy 3aluniazld HEX File Mlfansnastnafid@eu

AENETYRd WInAVR Teazetflu “Citest_easy\defaultiled_blink hex” fiagl

25 AVRDude GUI ¥1.3 (avrdude 5.2)

| Configuration Files | Fuses ' Options | GivelD  About |

Flash
Write [JRead
Bl "-.test_eay1 BE\default\leduhﬁnk. hex

Format:
H l EAutodetect V‘}

EEPROM
[CJwhite []Read O erity Format:

1 D {Autndetect “

[ Stop ] [ Execute
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afamsldnuuadnlalasaaulnsaiaaiiu ET-EASY168 STAMP ETT

4. defmnsnsnaldfulsunsuFauenuds Widen Execute fiagjlu Tab 984 Files B9

Tsunsy avrdude az@ummeinnne Tsunsx HEX File Iiuuefavid Weaauaianagy

‘b_AVRDud GUI ¥1.3 (avrdude 5.2)

Configuaton Fles | Fuses _ Options  Givel _ About
Flash
Wit [lRead Verify Format:
C:\test_easy168\defaultVled_blink.hex ;D  Autodetect v |
EEPROM
[C]white [JRead [ Verify Format:

31| l {Autodetecl b ‘*

( Stop J Execute

|®

rdude.exe: reading on-chip flash data:

eading |
fheading | FHEHSEESSESREEFNESHESHRENE
eading | ################################################## | 100% 0.1l6s

rdude.exe: verifying ...
wrdude.exe: 246 bytes of flash verified

rdude._exe done. Thank you.

€

s A. | 3

e 168 -0 o1k600 -P comB b 19200 FEAAVADude\AVRDUD™1.CON" U flashiw

5. wimndelilunsuiaialirednaiszanm 3 hund vasaazBnsineuiui Tagaziiu LED
NITWIL A WAT AL aﬂunu‘lﬂm’lugqu FefnFasnmagaunininanulua Aldaes ne
A35% Reset 7oA SamauGufuaziiu LED nazwiuataiadnuom 3 afaudaRndna da
dnaidunnninauees McU manlusunaalu Bootioader alelufnsAnsedamaitade
1Tsunsuidinvinaululvius Program Code 1849 Bootloader Anelunan 3 3unfl MCU fiag
ALNAIRNUAINAIUL8S Bootloader Ldanszinelinemiludauiidlu Code 10vldiag
Viuf “ﬁmﬂ"qmﬁa%mwnﬂ;"‘m:Lﬂuvﬁuﬂ’lﬂmaﬂm TmuTﬂmnm‘?';Lﬂumuﬂifaqcﬂi@:éuﬁuﬁﬂmu

‘Hﬂ\l'ﬂ’]ﬂwuﬂﬂ’lﬁl ?L'ﬁﬂiﬂLLﬂ"Jﬂﬁ‘uM’]m 3 Quﬁﬂ
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= 100n 2 vee FI232R 100 T A0 DVRX Bl 8
1T 2 AREF __ 20 X I ! g
[ vee TXD AREF el 4 A DITX
S’I‘l\lll USB = l!l!)u 75— vecio RXD %'IEADLQI; 5 A2 D2 1 Z wEser YO
= 7 = o % 26 A3 D3 2 2
MINITNE. 3VI0UT  RTSH —>— = PCI(ADC3 3 Al
1 160x (ADC3) 3 Pl
SHI  VBUS CTS# 5 27 Ad D4 A
6 ” HADC4/SDA) 4 5 5
SH2  D- USBDM  DTR# AGND PCS(Al 28 AS D3 A2
= (ADCS/SCL) 6 6
S3 Di USBDP  DSR# — L ADCs —12 Af D 7 7 A2
SH4 D 19 DCD# ——r - ADCT 22 AT D’ 3 8 A
GND - RESETH# R —5— clo 4 9 T -t
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