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ABSTRACT

This Thesis propased Automatic low temperature instrument tester which was divided intr 2

parts: Part I was the temperature controlling of the temperature box. And the second was the

indicat which was shown by computer. This wall help as to the prineiple of working Automatic

low temperature instrument tester undersfarel
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Dim 1 As Integer

Dim X As Integer

Dim Y As Single

Dim XP1l As Integer

Dim numP As Integer
Public TypeG As String

Private Sub Commandl Click()
frmAbout .Show vbModal

End Sub

Private Sub Command2 Click()

frmTip.Show vbModal

End Sub

Private Sub/Command3 Click()

TimerWork.Enabled = False

Dim i As Integer

For i = 0 To-10
Shapel (i) .Visible = False

Next i

End Sub

Private Sub- Command4 Click()

Dim tmp As Double

Dim datH As Integer

Dim datL As Integer

L o e S i Sl S S S S S SN

" faltnaninm

Dim i As Integer

For i = 0 T§ QO
Shapel(i).Visible = True

Next i

MSComml.DTREnable False

TimerWork.Enabled = True

N1 = 0

Thdhhhkhhhhkhhhrhkdhdhhhhdhhdhkhhhkrddhhhkkhkk khkhdhhkdkd k hkhkd kK, x kK

i 1

If Not IsNull (Datal) Then

Picturel.ForeColor = &HFF&

Picturel.DrawWidth 2

Picturel.CurrentX = 40

Picturel.CurrentY = 380 - Datal(0) * 2.4

For i = 0 To 49

X =40 + i * 10 k4,2
Y = 380 — Datal (i) -* 24 1k 9708
Picturel.Line - (X, Y)
Picturel.CurrentX = X
Picturel.CurrentY 24

Next i
End If

T ook ok sk k ok sk ok ok ok kk ok ke ke vk ok b ok kb ke ok ok ok ok ok sk k ok ok ok shak ok ke ok ke bk kak kk b ok ke ke ok ke sk R ok sk heks
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Vdui 3

If Not IsNull (Data3) Then
Picturel.ForeColor = vbBlue
Picturel.DrawWidth = 2

Picturel.CurrentX = 40
Picturel.CurrentY = 380 - Data3(0) * 2.4
For i = 0 To 49
X = 40 .+ 1 * 140 v 4009
Y = 380 = Data3(i) * 2.4 v FE90.8

Picturel.Line -(X, Y)
Picturel.CurrentX = X
Picturel.CurrentY = Y

Next i
End If

L I I I T e R I R L e R R e R R R i I R R I L i

LR I R I R R o b e B P R R i e i

If Optiond.Value-="True Then
'Picturel.ForeColor. = vbWhite
'Picturel.DrawWidth = 2
'TypeG =Y & "mV"
'"Picturel.CurrentX =2500
'"Picturel.CurrentyY = 300
'Pictureld. Printy Pyoas

'TypeG 7 M0 P4 E
'Picturel.CurrentX =500
'Picturel.CurrentY = 280
'Picturel.Print TypeG

Fnd If

If Optionl.Value = True Then
'"Picturel.ForeColor = vbWhite
'"Picturel.DrawWidth = 2
'"TypeG = 1610 & "uVv"
'"Picturel.CurrentX = 500
'"Picturel.CurrentY =300
'"Picturel.Print TypeG

'TypeG = 40 & " C"
'"Picturel.CurrentX = 500
'"Picturel.CurrentY = 280
'Picturel.Print TypeG

End If

If Option2.Value = True Then
'Picturel.ForeColor = vbWhite
'Picturel.DrawWidth = 2
'"TypeG = 1615 & "uV"
'Picturel.CurrentX = 500
'"Picturel.CurrentY = 300
'Picturel.Print TypeG

'TypeG = 40 & " C"
'"Picturel.CurrentX = 500
"Picturel.CurrentY = 280
'"PilctupeliPrninti Type6
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End If

If Option3.Value = True Then
'Picturel.ForeColor = vbWhite
'Picturel.DrawWidth = 2
'TypeG = 2025 & "uVv"
'Picturel.CurrentX = 500
'Picturel.CurrentY = 300
'"Picturel.Print TypeG

'TypeG = 40 & " C"
'"Picturel.CurrentX = 500
'Picturel.CurrentY = 280
'Picturel.Print TypeG

End If

Picturel.ForeColor = vbWhite
Picturel.CurrentX =500
'Picturel.CurrentY = 260
'Picturel.Print "Thermometer Sensors"

Picturel.CurrentX. =40
Picturel.CurrentY = 380
Picturel .Line (590, 380J —-140-m3:380) MO0

Label7.Visible = True
Label8.Visible True
End Sub

Private Sub ExitCmd _Click()
If MsgBox ("qaudesmsosnnnlilsunu?", wvbYesNo + vbQuestion, "Exit") = vbYes

Then
End

End If
End Sub

Private Sub Form Activate()

Dim i1 As Integer

For i = 0 To 10
Shapel (i) .Visible =-False

Next 1

sensorLbl.Visible = False

Option4.Value = True
Call Optiond Click
End Sub

Private Sub Form Load()
Label7.Visible = False
LabelB8.Visible = False

MSComml.CommPort = 1
MSComml . Settings "9600,n,8,1"
MSComml . PortOpen True

I

1

TimerWork.Enabled = False
FodliSub
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Private Sub Form Unload(Cancel As Integer)

If MsgBox ("qudesmsesnainllsunsn?", vbYesNo + vbQuestion, "Exit") = vbYes

Then

Cancel = False
Else

Cancel = True
End If

End Sub

Private Sub LabellO Click()

End Sub

Private Sub MSComml OnComm()

Case MSComml.CommEvent

comEvent Frame
Shapel (8) .BackColor =

Case comEventOverrun
Shapel(9).BackColor

Case comEventRxParity
Shapel (10) .BackColor =

Select

Select
Case
vbGreen

vbGreen

vbGreen
End
End Sub

Private Sub Optionl Click()

TimerWork.Enabled = False
Label7.Visible = False
LabelB8.Visible = False

nm

Label9.Caption '=

Picturel.Cls

Labeld.Caption = Optionl.Caption
Image2.Visible = False
Imagel.Visible = True

'title

Picturel.ForeColor = &HB8OFF&

TypeG = Optionl.Caption
Picturel.CurrentX = 233
Picturel.CurrentY = 10

Picturel.Print TypeG
Picturel.ForeColor = vbWhite
Picturel.DrawWidth = 2
'Scale

'Picturel.CurrentX = 35
'"Picturel.CurrentY = 20

'Picturel.Print "uv"
380

1000

5 TR 4

XP1 =
numP =
Foxliill=
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XP1 = XP1 - 27
Picturel.CurrentX = 5
Picturel.CurrentY = XP1l - 7
Picturel.Print -numP

numP = numP - 250
Next i

numP = 0

For i = 1 To 7

XP1 = XP1 - 27
Picturel.CurrentX = 5
Picturel.CurrentY = XPl - 7
Picturel.Print numP

numP = numP + 250
Next 1

'**************************************************

'data

Datal (0) = 40
Datal (1) = 35
Datal (2) = 38
Datal (3) = 484
Datal (4) = 32
Datal (5) F#31
Datal (6) = 30
Datal (7)f & 2w
Datal (8) = 26
Datal (9) = 25
Datal (10§ =57
Datal (11 0 ===%8
Datal (12) =-60
Datal (13) = 62
Datal (144 &= &5
Datal (154 % 65
Datal (16) = 68
Datal (17) R WO
Datal (18) =W%
Datal (19) = 75
Datal (20) = 77
Datal (21) = 77
Datal (22) = 78
Datal (23) = 80
Datal (24) = 85
Datal (25) = 88
Datal (26) = 88
Datal (27) = 90
Datal (28) = 95
Datal (29) = 99
Datal (30) = 100
Datal (31) = 101
Datal (32) = 105
Datal (33) = 105
Datal (34) = 106.35
Datdl (35) = 106.73
Datal (36) = 107.12
Datal (37) = 110.51
Datal (38) = 110.9
Datal (39) = 111
Datal (40) = 111.67
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Datal (41) = 115
Datal (42) = 119.45
Datal (43) = 122.83
Datal (44) = 123.22
Datal (45) = 127.61
Datal (46) = 130
Datal (47) = 133.38
Datal (48) = 134
Datal (49) = 135
Datal (50) = 140
'show XY

Call showXY
'Call Command4 Click
End Sub

Private Sub Option2.Click()
TimerWork.Enabled = False
Label7.Visible = False
Label8.Visible = False
Label9.Captyion =_""
Picturel.Cls

Label4.Caption = Option2.Caption
Image2.Visible False
Imagel.Visikbde =| True

Il

Picturel.ForeColor = &HBOFF&
TypeG = Option2.Caption
Picturel.CurrentX = 233
Picturel.CurrentY = 10
Picturel.Brint TypeG

Picturel.ForeColor = vbWhite
'Picturel.DrawWidth = 2
'Picturel.CurrentX = 35
'Picturel.CurrentY = 20
'Picturel.Prin®y WV

' maina
XP1 = 380
numP = 750
For i =1 Teo 3
XP1l = XP1 - 27
Picturel.CurrentX = 5
Picturel.CurrentY = XP1l
Picturel.Print -numP
numP = numP - 250
Next 1
numP = 0
For i = 1 To 8
XP1 = XP1 -~ 27
Picturel.CurrentX = 5
Picturel.CurrentY = XP1l
Picturel.Print numP
numP = numP + 250
Next i

7

7
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Datal (0) = 30
Datal (1) = 29
Datal (2) = 26
Datal (3) = 25
Datal (4) = 20
Datal (5) = 19
Datal (6) = 18
Datal(7) = 15
Datal (8) = 15
Datal (9) = 13
Datal (10) = 45
Datal (11) = 47
Datal (12) = 55
Datal (13) = 62
Datal (14) = 65
Datal (15) = 65
Datal (16) = 68
Datal (17) = 70
Datal (18) = 73
Datal (19) = 75
Datal (20) ¥ ¥/
Datal (21) =77
Datal (22)§4 78
Datal (23) = 80
Datal (24) =.85
Datal (25) = 88
Datal (26) =88
Datal (27) =-90
Datal (28) =.95
Datal (29) =-99
Datal (30) = 100
Datal (31) = 201
Datal (32), = 105
Datal (33) = 105
Datal (34) = 106.35
Datal (35) =W\1W6Y45
Datal (36) = 107.12
Datal (37) = 110.%1
Datal (38) = 110.9
Datal (39) = 111
Datal (40) = 111.67
Datal(41) = 115
Datal (42) = 115
Datal (43) = 116
Datal (44) = 117
Datal (45) = 117
Datal (46) = 118
Datal (47) = 119
Datal (48) = 120
Datal (49) = 120
Datal (50) = 140
Call showXY

End Sub

Private Sub Option3 Click()
TimerWork.Enabled = False
Label7.Visible = False
Label8.Visible =y False
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Il

Label9.Caption ey
Picturel.Cls

Label4.Caption = Option3.Caption

Image2.Visible = False
Imagel.Visible = True

Picturel.ForeColor = &HBOFF&
Picturel.DrawWidth = 2
TypeG = Option3.Caption
Picturel.CurrentX = 233
Picturel.CurrentY = 10
Picturel.Print TypeG

Picturel.ForeColor vbhWhite
'Picturel.CurrentX 35
'Picturel.CurrentY = 20
'Picturel.PrigtsMuv"”

' adna
KXP1 = 380
numP = 1050
For i = I fTo 3
XP1l) ={(XP1l /7727
Picturel.CurrentX =5
Picturel.CurrentY = XP1l -
Picturell. Print!l=numP
numP. = _numP - 350
Next i
numP = 0
For i = |\ Wo=s
XPles= XP1l &A27
Picturel.CurrentX =5
Picturel:CurrentY = XP1l =
Picturel¢Pxrint numP
numP = .numP + 350

Next i

Datal (0) = 30

Datal(l) = 29

Datal (2) = 26

Datal (3) = 25

Datal (4) = 20

Datal(5) = 19

Datal(6) = 18

Datal(7) = 15

Datal(8) = 15

Datal(9) = 13

Datal (10) = 45
Datal (11l) = 47
Datal (12) = 55
Datal (13) = 62
Datal(14) = 65
Datal (15) = 65
Datal (16) = 68
Datal (17) = 70
Datal (18) = %3

¢

b/
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Datal (19) = 75
Datal (20) = 77
Datal (21) = 77
Datal (22) = 78
Datal (23) = 80
Datal (24) = 85
Datal (25) = 88
Datal (26) = 88
Datal (27) = 90
Datal (28) = 95
Datal (29) = 99
Datal (30) = 100
Datal (31) = 101
Datal (32) = 105
Datal (33) = 105
Datal (34) = 106.3
Datal (35) = 106.7
Datal (36) = 107.1
Datal (37) = 11045
Datal (38) = 110.9
Datal (39) = 111
Datal (40) = 111.6
Datal (41) = 115
Datal (42) = 115
Datal (43) =:116
Datal (44) =117
Datal (45) =117
Datal (46) = 118
Datal (47) =-119
Datal (48) =120
Datal (49) =120
Datal (50) = 140
Call showXY

FEnd Sub

Private Sub Optio
TimerWork.Enabled
Label7.Visible
Label8.Visible =
Label9.Caption
Picturel.Cls

Labeld.Caption

Image2.Visible
Imagel.Visible
Picturel.ForeColo

Picturel.DrawWidt
TypeG Option4.C

Picturel.
Picturel.
Picturel.

Picturel.

'Scale

CurrentX =

CurrentY
Print Ty

ForeColo

5
3
2
1

7

nd Click()
False
False
False

nn

Optiond.Caption

True
False
r &HBOFF&

h =2
aption
215
10

peG

r = vbWhite
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XP1 = 380
numP = 10
For i .= 1 To 11
XP1l =
numpP =
Picturel
Picturel
Picturel
Next 1

'Picturel.Curren
'Picturel.Curren

'Picturel.Print

'data

Datal (0) = 96.09
Datal(l) = 95.69
Datal (2) = 95.3

Datal (3) = 94.91
Datal (4) = 94.52
Datal (5) =494.12
Datal (6) = 93.73
Datal (7) = 93.34
Datal (8) = 92.95
Datal (9) = 92.55
Datal (1@)§ =..100

Datal (14§ =100
Datal (12) = 100.
Datal (1Bl =S==lfOpl.
Datal (14) =101

Datal (13)W=+01L.
Datal(l6) = 102.
Datal (17) = 102.
Datal (18) =4 103~
Datal (19) = 103.
Datal (20) =%103.
Datal (21) = 104

Datal (22) = 104.
Datal (23) = 105.
Datal (24) = 105.
Datal (25) = 105

Datal (26) = 106.
Datal (27) = 106.
Datal (28) = 107.
Datal (29) = 107.
Datal (30) = 107.
Datal (31) = 108.
Datal (32) = 108.
Datal (33) = 108.
Datal (34) = 109.
Datal (35) = 109.
Datal (36) = 110.
Datal (37) = 110

Datal (38) = 110.
Datal (39) = 111.
Datal (40) = 111.
Datal (41) = 112.
Datad (42). . =112,

XPl - 27

numP + 10
.CurrentX = 5
.CurrentY = XP1

.Print numP

tX =
tY =
"y

35
20

=
78
L./

R oy

98
34
73
.2
2%

A

68
07
46

.85

24
63
02

79
18
57
96
35
713
12

FNE

29
67
06
45

9
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Call showXY
End Sub

Private Sub Optio
Dim i As Integer

TimerWork.Enabled

Picturel.Cls
Labeld.Caption

Image2.Visible
Imagel.Visible

Il

Datal (43) = 112.83
Datal (44) = 113.22
Datal (45) = 113.61
Datal (46) = 114

Datal (47) = 114.38
Datal (48) = 114.77
Datal (49) = 115.15
Datal (50) = 115.54

n5 Click()

Label7.Visible = False
LabelB8.Visible = False
Label9.Caption =_""
For i = 0 To 5@
Datal(i) = 0
Data@#i) = 0
Data3 (i) =0
Next i

False

Optionb.Caption

True
False

Picturel.ForeColor &HB8OFF&

Picturel.DrawWidth =2
TypeG Option5.Caption
Picturel.CurrentX = 250
Picturel.CurrentyY 10

Picturel.Print TypeG

Picturel.ForeColor vbiWhite

'Scale

= 380

10

1 Tor L1
XP1
numP

Picturel.

Picturel.

Picturel.

XP1
numP
For 1

XP1 27

numP + 10
CurrentX
CurrentY
Print numP

5
XP1

7

Next i
Call showXY
End Sub

Pravate SubyPrinttnd;Click ()
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PRT graphFrm.PrintForm
End Sub

Private Sub ResetCmd Click()
Nl =0

Load Me

Picturel.Cls

Call Form Activate
sensorLbl.Visible = False

End Sub

Private Sub Timerl Timexn()
Label2.Caption = Time

End Sub
Private Sub showXY ()
'Optiond.Value = True

Picturel.ForeColor =/ 'vbWhite
Picturel.DrawWidth = 2

Picturel.CurrentX = 40
Picturel.CurrentyY 380
Picturel.Line -(30;-:375)

Picturel.CurrentX 30
Picturel.Currenty S
Picturel.Line - (45;-373)

Picturel ChrrentX =%4H
Picturel.CurrentY = 373
Picturel.Line =440, 370)

Picturel.Linel M0P¥370) - (40550 2%

Picturel.CurrentX.=240
Picturel.CurrentY =380
Picturel.Line (590, 380)—1(40, 380) '"[I] x

Picturel.CurrentX = 590
Picturel .CGurrentY = 380
Picturel.Line -(585, 375)

Picturel.CurrentX = 590
Picturel.CurrentY = 380
Picturel.Line - (585, 385)

Picturel.CurrentX = 40
Picturel.CurrentY 50
Picturel.Line - (45, 55)

Il

Picturel.CurrentX = 40
Picturel.CurrentY 50
Picturel.Line - (35, 55)

Il
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' X

'-10
Picturel

Picturel.
.Print -10

Picturel

0]

Picturel.
.CurrentY = 375

Picturel

Picturel.

Picturel

Picturel.
Picturel.

0

Picturel.
.Currepgf Y= 375

Picturel

Picturel.

Picturel

Picturel.
Picturel.

'20
Picturel

Picturel.
JLipe <\(B 4644385

Picturel

Picturel.
Picturel.

Picturel

'30

Picturel.
Picturel.
Picturel.

Picturel.
Picturel.
Picturel.

40

Picturel.
Picturel.
.Line -(550, 385)

Picturel

Picturel.
Picturel.
Picturel.

'temp
Picturel

Picturel.
Picturel.

.CurrentX

30
CurrentY = 387

I

CurrentX = 142

Line -(142, 385)

.CurrentX = 135
CurrentY = 387
Print O

CurrentX@=¢244

Linef—-(244, 385)

.CurrentX-=-234
CurrentY = 387
P 171 1 LT

.CurrentX = 346

Curcent ¥ ==3¢i5

CurrentX = 336
CuxrentYs= 387
Ahrids 20

CurrentX = 448
Curxenty¥ = 375
Line —-(448, 385)

CurrentX = 438
CurrentyY 387
Primt 30

CurrentX = 550
CurrentY = 375

CurrentX = 540
CurrentY 387
Print 40

Il

.CurrentX = 540

CurrentY = 350
Print "Temperature"

L o i S L T A e ey

w1y
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'10

Picturel.CurrentX = 35
Picturel.CurrentY = 353
Picturel.Line -(45, 353)

20

Picturel.CurrentX = 35
Picturel.CurrentY = 326
Picturel.Line -(45, 326)

%30

Picturel.CurrentX = 35
Picturel.CurrentY = 299
Picturel.Line -(45, 299)

'40
Picturel.CurrentXg#=g35
Picturel.CurrentYsf= 272
Picturel.Lines-445, 272)

150

Picturel.CurrentX = 35
Picturel [drrenefy= 22§
Picturel.Line - (45,7 245)

'60

Picturel.CurrentX = 35
Picturel !Currenty | =218
Picturel.Line = (45, '218)

Y0

PicturelWCGunreentX =g=35
Picturel.CurrentY = 191
Picturel.line =(45, 191)

'80

Picturel.CurrentX = 35
Picturel.CurrentY 164
Picturel.Line -(45,164)

'90

Picturel.CurrentX = 35
Picturel.CurrentY = 137
Picturel.Line -(45, 137)

1100

Picturel.CurrentX = 35
Picturel.CurrentY = 110
Picturel.Line - (45, 110)

t1106

Picturel.CurrentX = 35
Picturel.CurrentY = 83
Picturel.Line -(45, 83)
End Sub

Private sub jTimetWorks Timer ()
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Dim tmp As String
Dim tmp2 As Byte

Dim i As Integer

Dim ST1 As Boolean
Dim tmpl As Variant
Dim tmpTl As Variant

ST1 = False
For i = 8 To 10
Shapel (i) .BackColor = vbRed
' Shapel (i) .FillColor = vbYellow

Next
MSComml.DTREnable = False
MSComml.DTREnable = True

MSComml . InputLen = 0

For i = 1 To 30000 "Delay
Next i

If MSComml.InBufferCount Then
tmp = MSComml.Input
'£XtUARTIND. Text =\ HexsS (Asc (tmp) )
Label8.Caption = Hex$(Asc (tmp) )
tmpTl =/ CSng(Asc (tmp))
sensorlLbl.Visible = False

End j I8

L i o R e i i o S

'test data
"tmpTl 3 58
If Optionl.Value = True And-tmpTl = 0 Then
tmpli= 57

ElseIf Option2.Value = True And tmpTl-= 0 Then
tmpl = 45

ElseIf Option3wValue =_True And tmpTl = 0. Then
tmpl, =w45

ElseIf Optiond.Value =-True And tmpTl = 0 Then
tmpl = 100
Else

tmpl tmpTl * 0.47

End If

' Textl.Text = tmpl
' Textl.Refresh

U R R R R R R R o i S O ST S S T S N
I S R R R R R R R R R R e e 3

I o R I I R R S R R I b o i S S R S S N S . . 3

' wsoans
If tmp <> "" Then
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i 2
If Not IsNull(Datal) Then
Picturel.ForeColor = vbYellow

Picturel.DrawWidth = 2

Tk ks ks sk ok k k ok ok ok ke ke ok ok ok ok ko ok ok ok ke ki k ok ok ok ok ok ok ok ok ok ok ok ok ok ko ke ke ke ke ok ok ok ok ok ok ok ok ok ok ok

T Al iunaIgIn
Dim GP As Single

[ a
VoyamuuNINTIIU

Dim GPX As Integer ' guigil
For i = 0 To 49
If tmpl = Datal(i) Then
GP = Datal (i)
GPX = i
ST1 = True
Exit /Eor
Fnd If
Next 1
If ST1 = False Then

Forgdi#f = 0 To 4E
If tmpl >= Datal (1)

End If
Nexte d
End If
If STl = False Then
For i"=.0 To 49
If tmpl >= Datal(i)
End If
Next i
End If
If STl = False Then
For i = 0 To 49
If tmpl >= Datal(i)
End If
Next 1
End: LE
If STl = False Then
For i = 0 Te 49

If tmpl >= Datal(i)

~ 1 'And tmpl-<= Datal (i)
GP Datal (1)
GPX = i
ST1 True
Exit  For

- 2 And tmpl <= Datal (i)
GP Datal (i)
GPX =\l
ST True
Exit-For

- 3 And tmpl <= Datal (i)
GP Datal (i)
GPX = i
ST1 = True
Exit For

- 4 And tmpl <= Datal(i)
GP = Datal(i)
GPX i

+ 1 Then

+ 2 Then

+ 3 Then

+ 4 Then
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STl = True
Exit For
End If
Next 1
End If
If STl = False Then
For 1 = 0 To 49
If tmpl >= Datal(i) - 5 And tmpl <= Datal(i) + 5 Then
GP = Datal (i)
GPX = i
ST1 = True
I o b THON
End If
Next i
End Tf
If STl = False Then
For i#=#0 To™09
If tmpl >= Datal(i) - 6 And tmpl <= Datal (i) + 6 Then
GP. = Datal (i)
GPX = 1
ST1 = True
Exit For
End If
Next i
End [If
If ST1 = False Then
Ho% 1= (0 Sodf
If tmpde>= Datal(i) - ¥ And.tmpl <= Datal (i) +/7 Then
GP = Datal (1)
GPX = i
ST1 = True
Exit For
End If
Next 1
End If
If STl = False.Then
For i = 0 To 49
If tmpl >= Datal(i) - 8 And tmpl <= Datal(i) + 8 Then
GP = Datal (i)
GPX = i
ST1 = True
Exit For
End If
Next i
Erd If
If STl = False Then
For i = 0 To 49

If tmpl >= Datal (i)

- 9 And tmpl <= Datal (i)

+ 9 Then
GP = Datal (i)
GPX = 1
ST1 = True

Exit For
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End If
Next i
End If
= False Then
0 To 49
If tmpl >= Datal (i)

If ST1
For i

- 10 And tmpl <= Datal (i)
GP Datal (1)
GPX = 1i
ST True
Exit For

End If
Next i
End If

IR S S R R R R R i R R i e e 3

N1 N1 + 1
Labeld.Caption

- "

GPX\ - 110 /& g

If Option4.Value Then
I [F] "N 1 1 Then
Picturel.CurxrentX
Picturel.CurrentY

40 +
380

Else

X
=

Picturel.CurrentX
Picturel.CurrentY

Endg)lF

H0ehontE PXartsslt) )

SSN - (Emplhesdd . 49

Picturel.Line [={(X,
Picturel.CurrentX
PicturelwCurrentyY

Y)
X
Y

40+
380

! Picturel.CurrentX
! Plemigre . COr L Sl

40 +

(GPX * 10)

380

(tmpl * 2) !

! Picturel.Line - (X,
! Picturel.CurrentX =

Y)
X
! Picturel.CurrentyY N

Il

&

Hex$ (Asc (tmp) )
If GP > o Then
Label8.Caption
End Lf
(GPX.3

1 Label8.Caption

= "

GP & ohme"

If 10) o- Then

(GPXR¥\10)
A 2.4)

(GPX * 10)
(tmpl * 2)

+ 10 Then

1
+

<N 218

1
+ 10

218




79

Label8.Caption = 100 & " ohme"
End If
Else
If N1 = 1 Then
Picturel.CurrentX = 40 + (GPX * 10y =51
Picturel.CurrentY = 380 - (tmpl * 2.4) +
1
Else
Picturel.CurrentX = X
Picturel.CurrentY = Y
End If
X =40 el i () ) e
4.2
T = 380, v, (tmpl * 2.72% Po& 218

Picturel.Line = (X, -Y)
Picturel.CurrentX = X
Picturel.CurrentY = Y
If tmpl = 57 Then
Label8.Caption = 52.256 & " uv"

ENo)

If tmpl = 45 And Option2.Value = True Then
DRSO Oairs 1 ol =LA D6 8- s 0 Ui/ "
B P

If tmpl = 45 And Option3.Value = True Then
Label8.Caption = 23.346 & "/ uv"
End- If

'*************************************************************‘k***
' RictBurel Mhines(X) Y)
If (GP >-0) And (Optionl.Value = True) And

tmpl <> 57 Then
Liabel8.Caption = (GP * 11.5) & "

uv”

End If

If (GP > o) And (Option2.Value = True) And

tmpl <> 45 Then
Label8.Caption = (GP * 11.53) & " uv"

End If

If (GP > o) And (Option3.Value = True) And tmpl

<> 45 Then
Label8.Caption = (GP * 14.46) & " uv"

End If

'*****************************‘k***********************************
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If (GP > o) And (Optionl.Value = True) And

tmpl < 57 Then
Label8.Caption = -(GP * 11.5) &

uv"
End If

Il

If (GP > o) And (Option2.Value True) And

tmpl < 45 Then
Label8.Caption = -(GP * 11.53) & " uv"

End If

If (GP > o) And (Option3.Value = True) And tmpl

< 45 Then
Label8.Caption == (GP * 14.46) § " uy"
End~If
' ~.If GP > 0 \Then
"“Label8.Caption == (GP/2.4) & uv"
| =Brrd® =

End If
End If
End If

tmp2 = Asc(tmpl)
For ifjg 7=To O SL2RT 21
I Copd RndCISI 1 1 7 2 ANAA PR
Shapel(i).BackColor = vbGreen
Else
Shapel (i) .BackColor = vbRed
'&H80&
End If
Next i

V9«*********************************************************
V4«*******************+*******************9«*****************

'*****************************9«************************9«***

If tmp = "" Then

' Picturel.ForeColor =-vbYellow

! Picturel.DrawWidth = 2

! Picturel.CurrentX = 200

! Picturel.CurrentY = 200

) Picturel.Print "Mlififeyasn Thermometer Sensors!!!

For i = 0 To 7
Shapel (i) .BackColor = vbRed

"

Next i
Label8.Caption = "lifim"
sensorLbl.Visible = True
Exit Sub
End If

End Sub
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W
16/20-Bit AX Multi-Range ADC w/ 4-Bit Latch

Features

@ Delta-Sigma A/D Converter

- Linearity Error: 0.0015%FS

- Noise Free Resolution: 18-bits
Bipolar/Unipolar Input Ranges

- 25mV,55mV,100mV, 1V, 25V and 5V
Chopper Stabilized Instrumentation Amplifier
On-Chip Charge Pump Drive Circuitry

4-Bit Output Latch

Simple three-wire serial interface

- SPI™and Microwire™ Compatible

- Schmitt Trigger on Serial Clock (SCLK)
® Programmable Output Word Rates
- 3.76 Hz to 202Hz (XIN = 32.768 kHz)
- 11.47 Hzto 616 Hz (XIN = 100 kHz)
Output Settles in One Conversion Cycle
Simultaneous 50/60 Hz Noise Rejection

® System and Self-Calibration with
Read/Write Registers

® Single +5 V Analog Supply
+3.0 V or +5 V Digital Supply

® Low Power Mode Consumption: 4 mW
- 1.8mWin1V,25V, and 5V Input Ranges

®

P1202PP3 JAN '98 1
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Description

The 16-bit CS5525 and the 20-bit CS5526 are highly integrated AT A/D con-
verters which include an instrumentation amplifier, a PGA (programmable
gain amplifier), eight digital filters, and self and system calibration circuitry.

The converters are designed to provide their own negative supply which allows
their on-chip instrumentation amplifiers to-measure bipolar ground-referenced
signals <100 mV. By directly supplying NBV with <2.5 V and with VA+ at
5V, 2.5V signals(with respect to ground) can be measured.

The digital filters provide programmable output update rates between 3.76 Hz
to 202 Hz (XIN = 32.768 kHz). Qutput word rates can be increased by approx-
imately 3X by using XIN = 100 kHz. Each filter is designed to scttle to full
accuracy for its output update rate in one conversion cycle. The filters with
word rates of 15 Hz or less (XIN = 32.768 kHz) reject both 50 and 60 Hz (=3
Hz) line interference simultaneously.

Low power, single conversion settling time, programmable output rates, and
the ability to handle negative input signals make these single supply products
ideal solutions for iselated and non-isolated applications.

VA+  AGND VREF+ VREF. DGND  VD+
Differential Dtg}'{al Filler Calibration
Programmable ™ 4th Order Register | [~ ce
| Gain |, Delta-Sigmal ] =
Modutator <—J> SCLK
Control
i # # Register | |4 5py
AD J # Output »35D0
A2 L] Lech Calibration Clock Reg
A3 Memory [ Calibration uC e
CPD XIN XOUT
SR

PI202PP3 JAN ‘98
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Overview

The CS5525 and CS5526 are 16 and 20-bit A/D converters respectively,
cmploying the Delta-Sigma topology. They are highly integrated with an on-
chip chopper stabilized instrumentation amplificr, programmable gain ampli-
fier, charge pump drive circuitry and negative bias voltage input all operating
from a single +5 vV supply. A simple programming structure and 3-wire SPI™
and Microwire ™ compatible interface cnables selectable output word rates,
system/self-calibration with read/write registers and the-ability to control
external portions of the application circuit via the on-chip 4-bit output latch,

FAQs

1) Do you have a four channe! part?

A Not at this-time, but we have plans to do a multi-channel product Q4 ‘97,
We also have 4 digital output lines which can be used to control either
switches or a multiplexer through the ADC’s serial port, thus eliminating
the use of an extra port on the system mC and additional opto-isolators in
isolated applications.

2)  How does the 4<bit digital latch on a DS ADC allow me to change chan-
nels?

A: The C85525 and CS5526 as well as the CS85504 family of ADC’s are
designed to settle in one conversion cycle. This means a mux can be
switched from channel-to-channel with every conversion while maintain-
ing resolution and accuracy,

3)  What determines the input span of the converter?

A:  Performing a fuil scale gain calibration, or modifying the reference volt-
age. For example, if the reference voltageis reduced by 50% the default
Input ranges scale by one half, Example: Vref=2.5V, Vin =25 mV to
5Vand Vref= 125V, Vin=12.5 mV to2.5V.

4)  How docs the output word rate affect the ADC’s bandwidth?

PI202PP3 JAN '98 3
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A:  The input bandwidth is limited to 1/2 the selected output word rate due to
the Nyquist theory of sampling. Example: With the default 15 Hz output
word rate the available signal bandwidth of the ADC is 7.5 Hz.

5)  What is reccommended if T need more or less bandwidth than is provided
by the on-chip digital filter?

A: Usean external clock between 30 KHzand 100 KHz to scale the digital
filters corner frequency accordingly. Example: Using a 3x clock =
3x32.768 kHz= 3x the word rate = 3 x 3.76 Hz to 3.x 202 Hz=11.47 Hz
to 616 Hz.

6) How fast can-the converter shift data from its serial port?
A:  Upto2 Mhz

7). How does the instrumentation amplifier’s chopping frequency affect the
converter’s input impedance and input current?

A:  The input impedance of the converter is a dynamic impedance and
depends on whether the instrumentation amplificr is engaged ornot. For
the lower ranges (25 mV, 55 mV, 100 mV), the instrumentation amplifier
is engaged setting the input impedance to 1/fC (where Cis 2 pF, and fis
the chopping frequency, either 256 or 32,768). A typical input impedance
for the Tower ranges is 1900 MW (with f= 256, and C = 2 pFY). For the
higher ranges (1'V, 2.5V, and 5 V), the amplifier is bypassed leaving an
cquivalent input impedance of 1/fC where C is 32 pF and f'is either 256
or 32,768, A typical input impedance for the higher ranges is 120 MW
(with =256 and C = 2 pF).

The input current is a dynamic current-and also depends on whether the
instrumentation amplifier is engaged or not. For the lower ranges

(25 mV, 55 mV, 100 mV), the input current is fVosC (where Vos is the
offsct of the instrumentation amplifier, typically less than 40 mV, fis the
chopping frequency, cither 256 or 32,768, and C is 2 pF). A typical input
current for the lower ranges is 100 pA. For the higher ranges (1 V, 2.5 V,
and 5 V), the input current is [(VAIN+)-(VAIN-)IfC where (VAIN+)-

4 PI202PP3 JAN '98
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(VAIN-} is the voltage between AIN+ and AIN-, fis either 256 or
32,768, and Cis 32 pF. A typical input current for the higher ranges is
1.2 uA/V.

When reading the conversion data I get all zeroes no matter what the ana-
log signal is. Pleasc cxplain why.

Check the voltage between pins 19 .and 20 (VREF+ and VREF-). If it is
zero, the converter will compute all zeros because the digital output word
represents the ratio of the input signal to the voltage reference.

Is calibration required to use the converter?

When the CS5525/26 is reset, the registers are set to known values. If the
signal to be measurcd by the converter is within the nominal range, the
converter ¢an perform conversions without the need for calibrations.
Errors in the system remain present when calibration is not performed,
however, this;may be acceptable if the errors are insignificant to the mea-
surement onif the errors are removed by some other means, such as soft-
warc and registers in the microcontroller.

How often do I'need to recalibrate?

To answer this question one must ask: 1) What accuracy is required from
the A/D converter? 2) What effects will temperature changes have upon
the entire circuit,-including compencnts outside the A/D? To obtain opti-
mum calibration accuracy, a calibration should be performed approxi-
mately one minute after power is applied to allow the chipto reach
thermal equilibriam.

A higher accuracy measurement requirement will generally require cali-
brations more often, becausc, after the initial-calibration has been per-
formed, the converter is subjcct to some drift if the operating temperature
changes. Typical offset drift and gain drift are given in the data sheet
tables. The observed drift in the application circuit may be considerably
greater duc to parasitic thermocouple effects and gain drift caused by the
limited tempeo tracking of the external resistors. Once an estimate of
drift is determined for the entire application circuit (drift will usually be
dominated by error sources external to the converter), an assessment of

Pl202PP3 JAN 98 5



92

ol 4571/ CS5525 CS5526
2722271 4 FAQs

A DIVISION OF Sl CIRRUS LOGIC

ooy
oy
R

13)

6

how it affects measurement accuracy as temperature changes can be
made. Once the amount of drift is known, you can determine if a new cal-
ibration is required. A good rule of thumb is to recalibrate the converter
(or system) with every ten degrees of ambient temperature change.

What do the numbers in the calibration registers actually mean?

There are two internal rcad/write calibration registers in the CS5525/26
(offset, and gain). One LSB in the offset register is 2724 proportion of the
input span (bipolar span is 2 times the unipolar span). The MSB in the
offset register determines if the offset that is to be trimuned is either posi-
tive or negative. The converter can typically trim £50% of the input span.
The gain register spans from 0 to (2 - 2“23). The decimal equivalent
meaning of the gain register is:

D = bp2% b 27 H 6,22 +5,0% % | £ N

where the binary numbers have a value of eitherzero or one. After a gain
calibration has been performed, the numerie value in the gain register
should not exceed the range of 0.5 to 2.0 (decimal) [400000(Hex) to
FEFFEF(Hex)].

How can the gain be calibrated if a full-scale signal is not available?

The C55525/26 can be gain calibrated with some input signal other than
full scale. For example, when the converter is resct, the gain register’s
calibration word is.1.0 (decimal). If a signal representing ten percent of
full scale reads three percent less than it should, the value in the gain reg-
ister can be scaled up by three percent. Gain accuracy can be improved if
output words are averaged while using this techrique. Use caution when
a calibration signal less than full scale is being used. If the transfer func-
tion of the transducer being used to gencrate the ten percent signal hap-
pens to have a major nonlinearity at the point at which calibration is
being performed, it will cause the rest of the transfer function to be incor-
rect.

Why does the offset move when the C85525/26 with a 2.5 V reference, is
calibrated scveral times? What can be done to prevent this?

Pi202PP3 JAN ‘98
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The CS5526 is a 20-bit ADC with inherent Gaussian thermal and quanti-
zation noise associated with each conversion. Therefore, every time the
converter is calibrated, a different offset calibration output has a chance
of occurring. By averaging conversions, the peak-to-peak noise can be
reduced by a factor of 1/sqrt(n) (where n is the number of samples taken).
The offset register can be accessed after calibration, and the offset uncer-
tainty of a converter can almost be-eliminated (to 1 code) by averaging.
The C55525 (16-bits) always has 1 count of variability, even if averaged,
because the noise and calibration can occur at a boundary between two
codes. If the calibration code is on the boundary the random noise could
toggle the offset between the two codes.

Is a different calibration required for each gain getting?

For maximum accuracy, calibrations should be performed for offset and
gain for each gain setting. If a factory calibration is performed using a
system calibration, the offset and gain register contents can be read by
the system microcontroller and stored in EEPROM. These same calibra-
tion words can then be uploaded into the offset and gain registers of the
converter when power is re-applied to the system, or when the gain range
is changed.

What is the advantage of performing calibrations at lower output word
rates?

Calibrations are performed at the output word rate selected by the WR2-
WRO bits of the configuration register. Since higher word rates result in
conversion words with more peak-to-peak noise, it is better to calibrate at
lower output word rates. To minimize the digital noise near the device,
the user should wait for each calibration step to be completed before
reading or writing to the serial port.

How can I get the best noise performance from the CS5525/26?

Use the bipolar mode or increase the reference voltage, since each of
these increase the size of the LSB.

PI202PP3 JAN '98
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If the charge pump is engaged, how do 1 ensure that the converter and its
external components are intrinsically safe?

Intrinsic safety prohibits the use of electrolytic (or bipolar) capacitors
thus limiting the use of certain size capacitors. Although a 10 uF cap. is
recommended for the charge pump, two 0.47 uF ceramic caps in parallel
can be used.

What benefit doesan evaluation board offer?

The CDB5525/26 evaluation board saves time and money over prototyp-
ing. The preassembled board comes equipped with an 80C51 microcon-
troller'and a 9-pin cable to link the evaluation board to a PC-compatible
computer. The evaluation system also includes software which provides
casy access to the internal registers of the converter and displays the con-
verter’s time domain, frequency domain and noise histogram performance.

Ordering Information

CS5525-AP -40°C to +85°C 20-pin PDIP
CS85526-BP -40°C to+85°C 20-pin PDIP
CS5525-AS -40°C to +85°C 20-pin SSOP
CS5526-BS -40°C'to +85°C 20-pin SSOP

For further information on Crystal products, please visit our websitc
“www.crystal.com™ or call our fiteraturc department (800) 888-5016 ext.
3594 or (512)912-3594 for data sheets and application notcs.

Schematic & Layout Review Service

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service  ( 41)
Call Applications Enginesring. :

Call:(512)445-7222

P1202PP3 JAN '98
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Sales Office and Applications Support

UNITED STATES

Sales Office and
Applications Support:

WESTERN AREA

Cirrus Logic

Crystal Semiconductor Div.
50 Airport Pkwy.

San Jose, CA 95110

Ph: 408-437-7743

FAX: 408-437-4943

Cirrus Logic

Crystal Semiconductor Div.
6 Venlure,

Ste. 100

Irvine, CA 92718

Ph: 714-453-5810

FAX: 714-453-5014

CENTRAL AREA

Cirrus Logic

Crystal Semiconductor Div.
14205 Burnet Rd.,

Ste. 400

Austin, TX 78728

Ph; 512-255-8893

FAX: 512-255-0733

EASTERN AREA

Cirrus Logic

Crystal Semiconductor Div.
5511 Capital Center Dr,,
Ste. 103

Rateigh, NC 27606

Ph: 919-859-5393

FAX: 819-859-5334

Cirrus Logic

10 New England Business Center,
Ste. 100

Andover, MA 01810

Ph: 878-794-9138

FAX: 978-794-9998

Cirrus Logic

Crystal Semiconductor Div.
10440 Little Patuxent Pkwy.,
Ste. 300

Columbia, MD 21044-3559
Ph: 410-740-5654

FAX: 410-740-6961

EUROPE

Sales Office and
Applications Support:

Cirrus Logic France

immeuble Andre Malraux
93561 Rosny sfis Bois CEDEX,
France

Ph: +33(148)122812

FAX: +33(148)122810

Cirrus Logic

Crystal Semiconductor (UK) Ltd.

Spectrum Point,

279 Farnborough Rd.,
Farnborough,
Hampshire GU14 7L,
United Kingdom

Ph: +44(0)1252372762
FAX: +44(0)1252372763

Cirrus Logic GmbH
Mughlfelder-Strasse 2
D-82211 Herrsching, Germany
Ph: +438(08152)92460

FAX: +48(08152)924699

FAR EAST

Sales Office and
Applications Support:

CHINA

Cirrus Logic International Ltd,
A-1408, Qiancun Commercial
Mansion

Beijing, China 100029

Ph: (8610)6443-0783

Ph: (8610)6443-0784

Ph: (8610)6443-0785

FAX: (8610)6443-0786

HONG KONG

Cirrus Logic International Ltd.
1203 Park Tower

15 Austin Rd., Tsimshatsui
Kowloon, Hong Kong

Ph: (852)2376-0801

FAX: (852)2375-1202

KOREA

Cirrus Logic, Korea Co., Ltd.

Rm 1302 SangKyung Bldg., 824-
21 YeokSam-Dong,
KangNam-Ku,

Seoul, Korea

Ph: +82(2)565-8561

FAX: +82(2)565-8565

SINGAPORE
Cirrus Logic

Crystal International
6 Kaki Bukit Ave, 1,
Ste. 03-03
Singapore 417940
Phy +65-743-4111
FAX. +65-742-4111

TAIWAN

Cirrus Logic International Lid.
Taiwan Branch

10F, No.214 Tun Hwa North Rd.
Taipei, Taiwan R.O.C,

Ph: +886(2)2718-4533

FAX: +886(2)2718-4526

JAPAN

Sales Office and

Applications Support:

Cirrus Logic K.K.

Shinjuku Green Tower, Bldg. 26F
6-14-1 Nishi-Shinjuku,
Shinjuku-ku,

Tokyo, 160

Japan

Ph: +81(03)3340-9111

FAX: +81(03)3340-9120
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