518N15819D9

1. wiewsgns Fuamad.  nisulaeulalrspeniiaumef 8 in Wiilugnsofiwszinai
garaaNad. IneninusiFoy ot amedendandefinalulad Tudin

NEAEIIIRINTAUINUINRE, W.A. 2530.

2. wesud AlasiRnaw. naiRnssunfudidayadiauastunsueadmiugiinsaiia

al - a a s o a a a al « d o a
pasafind. AnenfinwudiFoycuuvntiudin nediardefinalulad s

3. wiavianny Weaduns. uiunsdsidinalusdn/alafishusumlssasddminszuuin

Huadnf. InenliplE aneainug ?m%n nAgtinaded

walulat 1Touns u g A.2535.
4. 3A.UIAT AUNULN9. N1FALAS f/w Q um W.A.2522. 129 Wi
5. 7A. A3 1ARZATT uagTiA M r fieiz | arins AT LLILIVATTAY. T8I

NANTTU T AL NS
6. WENaULNesA N1ryaundna 4 1hTh ; ﬂ-numu FT8U232AM WAL

FT8U245AM. 213
HQuIeu W.A.2545

ngd, ArUR236 Uszafeu

7. Bertin, Eugene P. PrinBip ractice of X geffc, Analysis. 3° ed.

A

vy spectrometry: methods

New York: F

k of

8. Grieken, R. Van, and I\@kowicz, Amdrze]. Ha

rd

10. Jenkins, Ron. ac'lJuld R.W. and Gedgke, Dale. Quaatitative X-ray §%9trometr_y. 2

At pelitrdidast 19 VE 10 E

11. Knoll, G"enn F. Radiation Detection and Measurement. New York: McGraw-Hill Book

Company, 1999.

12. Tsoulfanidis N. Measurement and Detection of Radiation. New York: McGraw-Hill
Book Company, 1983.

13. Gillmore G. and Hemingway J. Practical Gamma- trometry. New York: John

Wiley & Son, 1995.



14. A Guide to Energy Dispersive X-ray Analysis. Link Analytical Limited.

15. Trainning Notes Detectors/Processors. Link Analytical Limited.

AU INENTNEINS
ARIAIN TN TN

86



 AUEINENINGINg
AN TUUM TN



NIANUIN  N.

AuaNTRvasiuniinf et lalainlueile

88

TYPICAL ACTIVITY
MODE USEFUL
RADIO | HALF-LIFE %PHOTON PER | FOR SCINTILLA- | FOR HIGH
OF RADIATION
ISOTOPE (YEAR) DISINTEGRATION | TION & RESOLUTION
DECAY EMITTED (keV
~ A PROPORTIONAL | Si AND Ge
COUNTER DETECTORS
*Fe 2.7 n 2 mCi 5mCi
H/zr 12.3 2Ci 2Ci
H/Ti 12.3 2Ci 2Ci
W/fﬁ l\\ ‘&‘\\-
2p, 86.4 ﬂ l §5) ‘\ \'}\\\ 10 mCi 30 mCi
109 ‘I‘ ” .
T Af g T AN e | s
.ﬂ’ i IR I.\\\\\

“om/Al 26 C' E‘f_@ “ 05Ci 10 Ci
*'Am 458 10 mCi 100 mCi
183

Gd 0.65 _1mCi 3mCi
.
J 103 (y-rays)
“Co 0.74 EC js (ge K X- rays) U 48 1 mCi 3mCi
- +' | 136 (y-rays) & 1o Q/
™ . 0"y 750 L .
TSR :
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Covell Method
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aanasnulunisdszunuAIANNIaNA (FWHM)
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Dim COMP, BPS, DB, PAR, SB As String
Dim CountSB As Integer

Dim A, B As Long

Dim CommData As Long

Dim DataChannel(2048) As Long

Dimi, J, K, L, M, T As Integer

Dim MouseWK As Integer

Dim Xpos, Ypos As Integer

Dim Xpointer, Ypointer, Zpointer As Integ

Dim X1, Y1 As Integer
Dim H1, W1 As Integer
Dim ROLindex(100), RORindex(100) As
Dim ROlindex As Integer

Dim ROI, ROII As Boolean
Dim ROL, ROR As Integer
Dim XStart, XXStart As Integer

Dim pausetime As Integer

Private Sub Command1_Click()
Dim eq, sq As Integer
Dim tq As Single

eq=8

sq=3

tg=eq/sq

— ﬂuﬂqwﬂﬂswaﬂni

End Sub

e AR AN TUNRNTINYIN Y

Form2.Visible = T
End Sub

Private Sub Form_KeyDown(KeyCode As Integer, Shift As Integer)
Select Case KeyCode
Case vbKeyF1: MsgBox "F1 is your friend."
Case vbKeylnsert
Fori=1To 100
If ROLindex(i) = 0 Then

94



ROlindex =i
Exit For
End If
Next i
ROLindex(ROlindex) = ROL
RORindex(ROlindex) = ROR
Call ROIA(ROLindex(ROlindex), RORindex(ROlindex))
Case vbKeyDelete
If ROlindex <> 0 Then

Next J
Fori = ROlindex To 99
ROLindex(i) = ROLinde
RORindex(i) = RORindg
ROLindex(i + 1) =
RORindex(i + 1) = 0
Nexti
ROlindex = 1
If ROLindex(ROlindex) <> |
Call ROIA(ROLindex(ROlinde X
End If
End If
Case vbKeyAdd L~
If (ROlindex < 100) A 'y_
ROlindex = ROlindex E

d¥

Call ROIA(ROLindex( index), RORindex(ROlindex))

- HEI NN NYINS

Case vbKeySubtract 4}

ARSESRIIMAngnay

CalﬂloIA(ROLindex(ROIindex). RORindex(ROlindex)) o
Debug.Print "Position”; ROlindex
End If
Case vbKeyLeft
Zpointer = Zpointer - 1
If Shift = 1 Then
ROl = True
End If



Call Cursor(Shift)
ROI = False
Case vbKeyRight
Zpointer = Zpointer + 1
If Shift = 1 Then
ROI = True
End If
Call Cursor(Shift)
ROI = False
Case vbKeyUp
H1=H1*2

X_PIC.CIs

For J = Xpointer To 2048
X_PIC.PSet (J - Xpointer, X1 - (Da
X_PIC.Line (J - Xpointer, X1)-(J -

Next J

Fori=1To 100
If ROLindex(i) <> 0 Then
Call ROIA(ROLindex(i), RORindex(i
Else '

Exit For

End If

Next i

txtStatus.Text = txtStatus. Text & “Stretch * &1-EAL

txtStatus.SelStart = Len(txtStatusi]

Case vbKeyDown
H1=H1/2 -'E
X_PIC.CIs ‘
For J = Xpointer To 2048 ¢ a o | _

creres ol YRS BRF N 11 T
X_PIC.Line (J - Xpoirﬂ'. X1)-(J - Xpointer, X1 - (DataChannel(J) * H1)), vbYellow
Next J ¢ £ Lt
o AR TUURIINGA Y
If ROLindeXfi) <> 0 Then
Call ROIA(ROLindex(i), RORindex(i))
Else
Exit For
End If

Next i

txtStatus.Text = txtStatus.Text & "Stretch " & H1 & vbCrLf

txtStatus.SelStart = Len(txtStatus.Text)

96



Case vbKeyShift
ROl = True
XStart = Zpointer
Debug.Print "xstart”, XStart
End Select
End Sub
Private Sub Cursor(Shift As Integer)
X_PIC.DrawMode = 13

If ROI Then
X_PIC.Line (Zpointer + 1 - Xpointer, X1)-(Zpointer + 1 - Xpointe i - (DataChannel(Zpointer + 1) * H1)),
&HFF8000
X_PIC.Line (Ypointer - Xpointer, (X1 - 5) - (Dz ) Ypointer it vinter - Xpointer, (X1 - 30) -

(DataChannel(Ypointer) * H1)), &HFF8000
‘XStart = Zpointer
Debug.Print XStart
Else
X_PIC.Line (Ypointer - Xpointer, ( pointer, (X1 - 30) -
(DataChannel(Ypointer) * H1)), RGB(255
End If
If (Zpointer >= 0) Then
If (Zpointer < 2048) Then
txtX.Text = " (" & Zpointer & *) *
txtY.Text = DataChannel(Zpointer)
txtE.Text = (Zpointer) * Gain + Intercept &
If Shift = 1 And ROI Then | .4
X_PIC.DrawMode = 13§ 7
X_PIC.MousePointer = vbSiz ! E
If XStart <= Zpointer Then ,
Debug.Print *prin ¢ == v
e P B BTN NS

X_PIC.Line (Zpo“er Xpointer, X1)- (Zpomter Xpointer, X1 - (DataChannel(Zpomter) H1))

- Sl TUNRINYINY

Debu rint "ROL", ROL, "ROR", ROR

End If

97

X_PIC.Line (Zpointer + 1 - Xpointer, X1)-(Zpointer + 1 - Xpointer, X1 - (DataChannel(Zpointer + 1) * H1)),

vbYellow
Else

X_PIC.DrawMode = 7

X_PIC.Line (Zpointer - Xpointer, (X1 - 5) - (DataChannel(Zpointer) * H1))-(Zpointer - Xpointer, (X1 - 30) -

(DataChannel(Zpointer) * H1)), vbWhite
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X_PIC.Line (Ypointer - Xpointer, (X1 - 5) - (DataChannel(Ypointer) * H1))-(Ypointer - Xpointer, (X1 - 30) -
(DataChannel(Ypointer) * H1)), vbWhite
End If
Else
Zpointer = 2048
End If
Else
Zpointer = 0
End If
Ypointer = Zpointer
X_PIC.DrawMode = 13
End Sub
Private Sub ROIA(ByVal ROLL As Integer, E
Dim ACL, ACU, ACT, N As Single

Dim Integral, Area, Background, O As Sing
Dim MaxCount, MaxChannel As Single
Dim A, B, C, D As Single
Dim P, Q, R, S As Single
Dim Ca, Cb, Cc, Cd, Ct, Co, Ch, Ch10 As Sj
Dim Cp, Cq, Cr, Cs As Single
Dim Chl, Chu As Single
Dim HI, Hu, HI10, Hu10, FWHM, FWTM As Sin
Dim ind As Integer
Integral = 0: Area =0
MaxCount = 0: MaxChannel = 0 | .
N=0:ACL=0:ACU=0 od
A=0:B=0:C=0:D=0 'i
P=0:Q=0:R=0:S=0
Ca=0:Cb=0:Cc=0:
@0 ocr-ocﬂfumwmwmn‘:
HI=0: Hu=0: HI10=0: H
ForJ =ROLL T
SRR IR INYIA Y
If DataChannelﬂ) > MaxCount Then  ‘Finding Peak
MaxCount = DataChannel(J)
MaxChannel = J
End If
Integral = Integral + DataChannel(J) 'Finding Integral Area
X_PIC.PSet (J - W1, X1 - (DataChannel(J) * H1)), vbGreen
X_PIC.Line (J - W1, X1)-(J - W1, X1 - (DataChannel(J) * H1)), vbRed
Next J
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ForK=1To4 ‘Calculate AverageCount
ACL = ACL + DataChannel(ROLL - K)
ACU = ACU + DataChannel(RORR + K)

Next K

ACT = (ACL + ACU) / 8

Background = N * (ACT) ‘Calculate Background
Area = Integral - Background ‘Calculate Area

Ct = MaxCount ‘Count High
Co=ACT "
Ch=((Ct-Co)/2) + Co

Ch10 = ((Ct- Co) / 10) + Co

ind = ROLL
While (ind < RORR)

If (DataChannel(ind - 1) < Ch) And (Data ‘Find Left
channel for FWHM
A=ind-1:B=ind
End If
If (DataChannel(ind - 1) >= Ch) And (Da . ) = R A d > \ Channel) Then  'Find Right

channel for FWHM
C=ind-1:D=ind
End If
If (DataChannel(ind - 1) < Ch10) Adc
channel for FWTM ' V

2nnel) Then  “Find Left

P=ind-1:Q=ind
End If

.L! |
If (DataChannel(ind - 1) >=,Ch10) And ' hannel ind) < Ch1 d (ind > MaxChannel) Then ‘Find Right
et B ANTO T NG 1113

R=ind-1:S=ind

End If ¢ o v/

a-ea ) WIANTIIIUNUTINEY IR E
Wend q 7 - - -
Ca = DataChannel(A): Cb = DataChannel(B): Cc = DataChannel(C): Cd = DataChannel(D)
Cp = DataChannel(P): Cq = DataChannel(Q): Cr = DataChannel(R): Cs = DataChannel(S)
HI=A+((Ch-Ca)/(Cb-Ca)) ‘Left Channel FWHM
Hu=C + ((Cc-Ch)/(Cc - Cd)) ‘Right Channel FWHM
HI10=P + ((Ch10-Cp)/(Cq-Cp))  ‘Left Channel FWTM
Hu10 =R+ ((Cr- Ch10) / (Cr - Cs)) ‘Right Channel FWTM
FWHM = Hu - HI



FWTM = Hu10 - HI10
Chl=Ca+ ((HI-A)* (Cb-Ca))/(B-A) ' Left Count FWHM

Chu=Cc+ ((Hu-C)*(Cd-Cc))/(D-C) 'Right Count FWHM

‘Debug.Print "var="; (FWHM / 2.35) ‘Standard Deviation

‘Debug.Print "FWTM="; (4.29 * (FWHM / 2.35)) 'FWTM = 4.29 * Standard; Deviation

Debug.Print "ACL="; ACL; "ACU="; ACU: "ACT="; ACT. "Background="; Background

Debug.Print "*Ct"; Ct; "Co"; Co; "Ch"; Ch: "Ch10", Ch10

Debug.Print "A";

A;'B", B;"C" C;"D" D

‘Debug.Print "P*; P; "Q"; Q; "R R; "S"; S

Debug.Print "Ind"; ind; "Ca"; Ca; "Cb"; Cb; "Cc"; Cc; "Cd"; Cd
‘Debug.Print "Ind"; ind; *Cp"; Cp; "Cq"; Cq; "Cr"; Cr; :

X_PIC.Line (Int(HI) - W1, X1 - (Chl * H1))- ' ; 3l ‘EWHM line

X_PIC.Line (Ypointer - Xpointer, (X1
(DataChannel(Ypointer) * H1)), &HFF8000,
Zpointer = MaxChannel

Ypointer = Zpointer

ter, (X1 - 30) -

X_PIC.Line (Zpointer - Xpointer, (X1 - 5) - fel(Zpointer) sinter 4xpointer, (X1 - 30) -

txtROL.Text = " * & ROLL
txtROR.Text = " * & RORR

txtint. Text = ** & Integral ; % g ‘ '
r I

txtArea.Text = " " & Area - —
|

txtPeak.Text = * (* & MaxChannel & %) ’ ‘MaxCount

i¥

Debug.Print "FWHM"; FWHM; "GAIN"; Gaili; }BES"; FWHM * Gain

wowres=-somf@L S} 9443 ) EJ‘VITW ANip]

txtFWTM.Text = * " & FWTM “am + Intercept
txtGauss.Text =" * & (FWTM / FWHM) / 1.82

End Sub

IFIENIl NN INgaY

Private Sub mePucq_

X_PIC.CIs

ForJ =0To 2047
X_PIC.PSet (J - W1, X1 - (DataChannel(J) * H1)), vbGreen

X_PIC.Line (J - W1, X1)-(J - W1, X1 - (DataChannel(J) * H1)), vbYellow

Next J
End Sub

Private Sub DrawLine()
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Y_PIC.ForeColor = vbWhite
Y_PIC.Line (250, 50)-(250, 500), vbWhite
Y_PIC.Line (250, 500)-(5800. 500), vbWhite
Y_PIC.CurrentX = 2700: Y_PIC.CurrentY = 560: Y_PIC.Print “Channel”
Fori=1To 110

Y_PIC.Line ((i * 50) + 250. 500)-((i * 50) + 250. 510), vbWhite
Nexti
ForJ=1To29

Y_PIC.Line (220, (J * 15) + 50)-(250, (J * 15) + 50), vbWhite
Next J
Fori=0To 11

Y_PIC.Line ((i * 500) + 500. 500)-((i * 500)
Y_PIC.Line ((i * 500) + 250. 500)-((i *
Y_PIC.CurrentX = (i * 500) + 130
Y_PIC.CurrentY = 530
Y_PIC.Printi * 200

Next i

End Sub

Private Sub cmdClear_Click()

On Error GoTo Err_cmdClear_Click
txtStatus. Text = * aufays * & voCrlLf
X_PIC.Cls
DrawLine
For K=0To 2047

DataChannel(K) =

.|!
¥

Next K
MouseWK = 0
X_PIC ScaleWidth = 2150: X_PIC.ScaleHgight 500

ipom a1 00 ] EWI’?W g

Exit_cmdClear_Click:

A AN IUNAIN N A E

txtStatus.Text = tx‘tatus Text & Err.Description & * - Error number: * & Err.Number &
txtStatus.SelStart = Len(txtStatus.Text)
Resume Exit_cmdClear_Click

End Sub

Private Sub cmdClose_Click()
On Error GoTo Err_cmdClose_Click
ttStatus.Text = * Uanafadays - & vbCrLf

101
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MSComm1.PortOpen = False
Exit_cmdClose_Click:
Exit Sub
Err_cmdClose_Click:
txtStatus.Text = txtStatus.Text & Err.Description & * - Error number: * & Err.Number & vbCrLf
txtStatus.SelStart = Len(txtStatus.Text)
Resume Exit_cmdClose_Click

End Sub

Private Sub cmdDec_Click()

H1=H1/2
X_PIC.Cls
For J = Xpointer To 2048
X_PIC.PSet (J - Xpointer, X1 - (DataChaaaeil
X_PIC.Line (J - Xpointer, X1)-(J - Xpointg
Next J
Fori=1To 100 ‘Show ROI A
If ROLindex(i) <> 0 Then
Call ROIA(ROLindex(i), RORindex(i))
Else
Exit For
End If
Nexti
txtStatus.Text = txtStatus.Text & “Stretch " & H1 & : /
ixtStatus SelStart = Len(txtStatus. JEX e
End Sub T :

Private Sub cmdExit_Click()

If MSComm1.PortOpen Then
Mmmmom—ﬂuﬂ'ammwmn'ﬁ
End If
End

e ﬂmaﬁnimum'mmaﬂ

Private Sub cdexpand_Cllck()
MouseWK = 1
End Sub

Private Sub cmdinc_Click()
H1=H1"2
X_PIC.Cls



For J = Xpointer To 2048
X_PIC.PSet (J - Xpointer, X1 - (DataChannel(J) * H1)), vbGreen
X_PIC.Line (J - Xpointer, X1)-(J - Xpointer, X1 - (DataChannel(J) * H1)), vbYellow
Next J
Fori=1To 100
If ROLindex(i) <> 0 Then
Call ROIA(ROLindex(i). RORindex(i))
Else
Exit For
End If

Nexti
txtStatus.Text = txtStatus.Text & “Stretch " & H
txtStatus.SelStart = Len(txtStatus.Text)
End Sub

Private Sub cmdOpenPort_Click()
On Error GoTo Err_cmdOpenPort_Clic
txtStatus. Text = * Wanefnday - & val
MSComm1.PortOpen = True
Exit_cmdOpenPort_Click:
Exit Sub
Err_cmdOpenPort_Click:
txtStatus.Text = txtStatus.Text & Err. Descnpt on & Ir "'r:- ﬂp umber & vbCrLf
txtStatus.SelStart = Len(txtStatus.Text) £ .ﬁ" v
Resume Exit_cmdOpenPort_Clic \ 7
End Sub T~

Private Sub cmdRestore_Click()
MouseWK =0
X_PIC ScaleWidth = 2150: %ﬁldﬂ} % El VI j w El ’] n ‘i
Xpointer = 0: Ypointer =
X1=495:H1=1:W1=

— ’QW'IMHT@UNWTJV]EI']QB

End Sub

Private Sub cmdRoll_Click()
MouseWK = 2
End Sub

Private Sub cmdStart_Click()
On Error GoTo Err_cmdStart_Click
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If Not Timer1.Enabled Then
ixtStatus. Text = * Fugudoxa * & voCrLf
Timer1.Enabled = True
CountSB =0
A=0:B=0
Fori=0To 2047
DataChannel(i) = 0
Next i

pausetime = Val(txtSetTime.Text) ' Set duration.

start = Timer ‘ Set start time.
Do While (Timer < start + pausetime) And Timeg’ '
DoEvents ' Yield to other processes
txtShowTime.Text = * (MABIIR1EN " & PaUSE - imer - start)'&
Loop
Timer1.Enabled = False
End If
Exit_cmdStart_Click:
Exit Sub
Err_cmdStart_Click:
txtStatus.Text = txtStatus.Text & Err.
txtStatus.SelStart = Len(txtStatus.Text) -
Resume Exit_cmdStart_Click
End Sub

Private Sub cmdStop_Click() '
On Error GoTo Err_cmdStop_Click | "
txtStatus. Text = " MgANIINU " & e o
Timer1.Enabled = False ”L
Exit_cmdStop_Click:
s ﬂumwﬂmw g9
Err_cmdStop_Click:
txtStatus.Text = MW ﬁ ;ﬁ: ;ﬁasfg]pt% & gfj’or ﬁmﬁ '&]Er’jnﬁ 8{10}}] a B

Resume Exlt_cnﬁStop_Cllck
End Sub

txtStatus.Sel

Private Sub Form_Load()

‘===== Comm Port Initial Setting =
BPS = "9600"

PAR =

DB =g
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SB =

COMP =

MSComm1.Settings = BPS & PAR & DB & SB
MSComm1.CommPort = COMP
MSComm1.InputLen = 1
MSComm1.RThreshold = 1

Drawline

Xpointer = 0: Ypointer = 0: Zpointer = 0

X1 =500: H1 = 1: W1=0

ROI = False

KeyPreview = True

Fori=0To 100
ROLindex(i) = 0
RORindex(i) = 0

Nexti

ROlindex = 1

Intercept = 0: Gain = 1

End Sub

Private Sub MSComm1_OnComm()
Dim tempbuffer As Variant
Dim bytebuffer() As Byte

If (MSComm1.PortOpen) And (MSCe
If CountSB = 0 Then V.

B= CInt(Asc(MSComm1.Inpu 48

L4

CountSB =1

Else

p-ompsof ‘H«FJB)’J NENTNYINT

CommbData=(A* 2

R AR N YA

X_Plc.ﬂet (CommData, X1 - DataChannel(CommData)), vbGreen
End If
CountSB =0
End If
End If
End Sub

Private Sub Timer1_Timer()
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On Error GoTo Err_Timer1_Click
Fori=1To 1000
DoEvents
MSComm1.Output = "0"
Next i
Exit_Timer1_Click:
Exit Sub
Err_Timer1_Click:
txtStatus. Text = txtStatus.Text & Err.Description & " - Error number: * & Err.Number & vbCrLf
txtStatus.SelStart = Len(txtStatus.Text)

Resume Exit_Timer1_Click

End Sub

Private Sub X_PIC_MouseDown(Button A
X_PIC.DrawMode = 13
Xpos = x: Ypos =y
If Shift = 1 Then e \

X_PIC.Line (Zpointer + 1 - Xpointer, X ointe: ‘ el(Zpointer + 1) * H1)),
&HFF8000 '&H80000002
X_PIC.Line (Ypointer - Xpointer, (X
(DataChannel(Ypointer) * H1)), &HFF8000 ‘&H8 602 \ ~ . . \
'ROI = True z
XXStart = Zpointer
Else
X_PIC.Line (Ypointer - Xpointe ;— er -Xpointer, (X1-30) -

(DataChannel(Ypointer) * H1)), RG :‘ g« ‘ '
End If .!

End Sub .

Private Sub X_PIC_ ﬂ %ﬁ.@e%«g %WH‘T B9

If Button = 1 Then

'.mﬂmmﬂizuum'mmaﬂ

Zpointer = omter +1

Else
Zpointer = Zpointer - 1
End If
‘Debug.Print Zpointer, Ypointer, Xpointer

If (Zpointer >= 0) Then
If (Zpointer < 2048) Then
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txtX.Text = * (* & Zpointer & *) "
txtY.Text = DataChannel(Zpointer)
txtE.Text = (Zpointer) * Gain + Intercept & "keV"
If Shift = 1 And ROI Then
X_PIC.DrawMode = 13
X_PIC.MousePointer = vbSizeWE
If XXStart <= Zpointer Then
X_PIC.Line (Zpointer - Xpointer, X1)-(Zpointer - Xpointer, X1 - (DataChannel(Zpointer) * H1)),
vbMagenta
ROL = XXStart: ROR = Zpointer

Debug.Print “ROL", ROL, "ROR", ROR
End If .
X_PIC.Line (Zpointer + 1 - Xpoiailer XIZpe
vbYellow
. Else
X_PIC.DrawMode =7
X_PIC.Line (Zpointer - Xp@ ¥ itaChanine "I Zpointer - Xpointer, (X1 - 30) -
(DataChannel(Zpointer) * H1)), voWhite - %
X_PIC.Line (Ypointer - Xpointe hanfe nter | 1))-(Ypointer - Xpointer, (X1-30)-
(DataChannel(Ypointer) * H1)), vbWhit
End If
Else
Zpointer = 2048
End If
Else
Zpointer =0
End If
Ypointer = Zpointer

S RUANENINGINT

If Button = 2 Then
Select Case MouseWK ¢ F- S
SR AN TN NI INYIAY
if (X_BIC ScaleWidth > 50) Then - o -
If (Xpos <= x) Then
X_PIC.ScaleWidth = X_PIC.ScaleWidth - 50
Else
X_PIC.ScaleWidth = X_PIC.ScaleWidth + 50
End If

DrawPic ' Draw Spectrum

Fori=1To 100 * Draw ROl area
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If ROLindex(i) <> 0 Then
Call ROIA(ROLindex(i), RORindex(i))
Else
Exit For
End If
Next i
Else
MsgBox (*Out of Range")
X_PIC.ScaleWidth = 100
End If

txtStatus.Text = txtStatus.Text & "Expan
txtStatus.SelStart = Len(txtStatus.
_ Case 2
If (Xpos <= x) Then
Xpointer = Xpointer - 10
Else
Xpointer = Xpointer +
End If
If Xpointer > 0 Then
If Xpointer < 2048 Then 4
X_PIC.Cls
W1 = Xpointer
For T = Xpointer To 2048

X_PIC.PSet (T - Xpointer, X1 - Data P # bGreen

X_PIC.Line (T + XBoin ' . vbYellow
Next T | y =
Fori=1T0100 T

"i

If ROLindex(i) <> 0 Ft
Call ROIA(ROLmdex(‘ RERindex(i)

ﬂ‘lJEl’J‘VIEWI‘iWEI’]ﬂ’i
NeQW']ﬁ\‘iﬂﬁElJﬂJﬂTmmﬁﬂ

Xpomter =2048
End If
Else
Xpointer = 1
End If
txtStatus.Text = txtStatus.Text & “Roll* & vbCrLf
txtStatus.SelStart = Len(txtStatus.Text)



End Select
End If
End If
End Sub

Private Sub X_PIC_MouseUp(Button As Integer, Shift As lntéger. x As Single, y As Single)
X_PIC.MousePointer = vbDefault
X_PIC.DrawMode = 13
ROI = False
Xcursor = Zpointer

End Sub

Private Sub XExit_Click()
End
End Sub

Private Sub XOpen_Click()

Dim Myvalue As Long

Dim Graphfile As String

Dim InputData As String

Dim MAX, YValue As Integer
On Error GoTo Err_XOpen_Click

X_PIC.Cls
txtStatus.Text = "Open Spectrum Fi
Fori = 0 To 2047 '

DataChannel(i) = 0

1

Next i

Set Valué 355=

- AUENENINE NS

Xpointer = 0: Ypointer = 0: Zpointer = 2

m-wammnmuw'a_rmé" ¢)

-------- Open Files

i=0:J=0
CommonDialog1.ShowOpen
Graphfile = CommonDialog1.filename
Open Graphfile For Input As #1  * Open file for input.
Do While Not EOF(1) * Check for end of file.
Line Input #1, InputData ' Read line of data.
Myvalue = Val(InputData)
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DataChannel(i) = Myvalue

i=i+1

i=i-1

Debug.Print "OK"

Find Maximum Value

MAX =0
ForJ=0Toi
If DataChannel(J) > MAX Then
MAX = DataChannel(J)

End If
Next J
Imommmo=c Plot Graph z========

YValue = MAX\ 100
ForJ=0Toi
X_PIC.PSet (J - W1, X1 - DataChanng
X_PIC.Line (J - W1, X1)-(J - W1
Next J

‘======== Close Files

Close #1 ‘' Close file.

Exit_XOpen_Click:
Exit Sub

Err_XOpen_Click:
txtStatus.Text = txtStatus.Text &
txtStatus.SelStart = Len(txtStatu "
Resume Exit_XOpen_Click -

End Sub i!

ool U ¢ 3N EWITW g

On Error GoTo Err_XSave
Dim SaveGraph
e AR HRIRAINY A
CommonbDialog fiFilterindex = 2
CommonDialog1.ShowSave
SaveGraph = Trim(CommonDialog1.filename)
If Not (SaveGraph = ™) Then
Open SaveGraph For Output As #1 ' Open file for output.
Fori =0 To 2047
Print #1, DataChannel(i) ‘write datat to file
Nexti
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Close #1
End If
Exit_XSave_Click:
Exit Sub
Err_XSave_Click:
txtStatus.Text = txtStatus.Text & Err.Description & " - Error number: * & Err.Number & vbCrLf
txtStatus.SelStart = Len(txtStatus.Text)
Resume Exit_XSave_Click
End Sub

AULINENTNYINT
ARNTUAMINYIAY



{1lsunsa Energy Calibration

Dim ITEM(100) As Integer
Dimy, x, a0, a1 As Single
Dim sigma_y, sigma_x, sigma_xy, sigma_x2 As Long

Dim N, E, F As Integer

Private Sub LeastSquare()

N = IstCount.ListCount

sigma_y = 0: sigma_x = 0: sigma_xy = 0: sigma_x2 = 0
FOorE=0ToN-1 "
sigma_y = sigma_y + (IstEnergy.List(E)) !
sigma_x = sigma_x + (IstChannel.Lisi{E}
sigma_xy = sigma_xy + ((IstChanne
sigma_x2 = sigma_x2 + ((IstChanng
Next E
= ((sigma_x * sigma_y) - (N * sigma
a0 = ((sigma_xy - sigma_y) - ((sigma
If a0 >= 0 Then
txtal.Text = at: txta0.Text =
Else
txtal.Text = at: txta0.Text = "-* & Abs(al
End If I
Gain = a1: Intercept = a0
End Sub A
Private Sub cmdAccept_Click() v

Dim DD As Integer -
lstEnergy Addltem txtEnergy.Text

IstEnergy.Listindex = IstEnerEy Newlnd&ﬂ.

UEI’J‘VIEWI‘MEI’]ﬂ‘i

IstChannel. AddItem txtChawl Text
IstChannel.Listindex = Ist(;ﬁinré N%Indf] 5 u (_] q El q a B
IstCount.Addlte
IstCount.Listindex = IstCount.NewIndex
End Sub

Private Sub cmdCalculate_Click()
Call LeastSquare
End Sub



Private Sub cmdCancel_Click()
Form2.Visible = False

End Sub

Private Sub cmdClear_Click()
IstEnergy.Clear
IstChannel.Clear
IstCount.Clear

End Sub

Private Sub cmdDel_Click()
If (IstEnergy.Listindex <> -1) And (IstEnergy.Lis!
IstEnergy.Removeltem (IstEnergy.Listindex
End If
If (IstChannel.Listindex <> -1) And (IstChz
IstChannel.Removeltem (IstChannel.Li
End If
If (IstCount.Listindex <> -1) Then
IstCount.Removeltem (IstCount.Li5tindg
End If
End Sub

Private Sub cmdLocate_Click()
txtChannel.Text = Xcursor

End Sub

Private Sub cmdOK_Click()

Form2.Visible = False oy

© Augingninens

Private Sub IstCount_Click() ¢ oy o/
R RAFININUNINEAY
IstChannel.Lisﬁx—l Count.tistl
Debug.Print IstCount.Listindex

End Sub
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~FTDJ FT8U245AM

USB FIFO - Fast Parallel Data Transfer IC

FEATURES
e Single Chip Fast Data Transfer Solution e UHCI/OHCI Compliant
e Send/Receive Data over USB atupto 1 M e USB 1.1 Specification Compliant
Bytes / sec e USB VID, PID, Serial Number and Product
e 384 byte FIFO Transmit buffer / 128 byte FIFO Descriptlon Strings in external E2PROM.
receive buffer for high data throughput OM Port Drivers for —
e Simple interface to CPU or MCU bus 98 and Windows 98 SE

e No in-depth knowledge of USB requlred a

USB Protocol is handled automatically —_ V@nnium >

the I.C. ‘i"—-'
e FTDI's Virtual COM port drivers elimin e ;

need for USB driver development in mo
cases. o ' L Modems
e Compact 32 pin (7mm x 7mm ) MQF : | ‘ <~ PDA Communications
« Integrated 6MHz - 48MHz Clock M y
FCC and CE compliance
e Integrated 3.3v Regulator — No External Py : d USB Instrumentation
Regulator Required Aol B < USB data transfer cables

e 4.4v..5.25v Single Supply Operation ' ; S USBe null-modem cables

GENERAL DESCRIPTION

The FT8U245AM provides an €asy cosi-eifective-meihod-oi-iransierring-gata ) / from a peripheral and a
host P.C. at up to 8 Million bits ( 1 Mega e
to any CPU ( MCU ) either by mapping the device Into th ory /10 map of th -_' PU, using DMA or controlling
the device via 10 ports. ¢

To send data from the p e o the device when the
transmitter empty status bit is ﬁrﬁeﬂﬁmm%mbﬂu, Mce de-asserts

transmit empty in order to stop ﬂhher data being written to the device untII some of the FIFO data has been

e A R IR I BYAR

bit to let the peripheral Khow that data is available. The peripheral then reads the data until the receiver full

design makes it easy to interface

status bit goes inactive, indicating no more data is available to read.

By using FTDI’s virtual COM Port drivers, the peripheral looks like a standard COM Port to the application
software. Commands to set the baud rate are ignored - the device always transfers data at it's fastest rate
regardless of the application’s baud rate setting.

Future Technology Devices Intl. FT8U245AM Preliminary Information Rev 0.9 — Subject to Change
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Figure 1 — FT8U245AM Block Diagram ( Simplified )
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FT8U245AM - FUNCTIONAL BLOCK DESCRIPTION

3.3V LDO Regulator

The 3.3V LDO Regulator generates the 3.3 volt reference voltage for driving the USB transceiver cell
output buffers. It requires an external decoupling capacitor to be attached to the 3V3OUT regulator
output pin.

USB Transceiver
The USB Transceiver Cell provides the USB 1.1 full-

pead physical interface to the USB cable. The

USB DPLL
The USB DPLL cell locks on to the i : ‘ ides separate recovered clock and
data signals to the SIE block.

6MHz Oscillator
The 6MHz Oscillator cell generates a lock multiplier from an

external 6MHz crystal or ceramic r

X8 Clock Multiplier =
The X8 Clock Multiplier takes the 6MHz inputirons the Oscill: ell and generates a 12MHz reference
clock for the SIE, USB Protocol Engine an gontralierblocks. It also generates a 48MHz

Serial Interface Engine ( SIE ) J g
The Serial Interface Engine ( SIE )J®lock performs the Parallel to Serial and Serial to Parallel conversion
of the USB data. In accordance to thé'USB 1.1 specificationi.it performs bit stuffing / un-stuffing and

o cncr o fil Ef-i@%fdaﬁf%" g9

USB Protocol E

e p,omﬁma 38) gsm 9198 I SH LB Bl vt
low level USB prot&:ol ( Chapter 9 ) requests generated by the USB host controller and the commands
for controlling the functional parameters of the UART.

Fifo Receive Buffer ( 128 bytes )
Data sent from the USB Host to the FIFO via the USB data out endpoint is stored in the FIFO Receive
Buffer and is removed from the buffer by reading the FIFO contents using RD#.

Future Technology Devices Intl. FT8U245AM Preliminary Information Rev 0.9 — Subject to Change
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e FIFO Transmit Buffer ( 384 bytes )
Data written into the FIFO using WR# is stored in the FIFO Transmit Buffer. The Host removes Data
from the FIFO Transmit Data by sending a USB request for data from the device data in endpoint.

e FIFO Controller
The FIFO Controller handles the transfer of data between the external FIFO interface pins and the FIFO
Transmit and Receive buffers.

e EEPROM Interface
The FT8U245AM uses an external 93C46 EEPROM 10 cus se the USB VID, PID, Serial Number and
Strings of the FT8U245AM for OEM application: | ‘ al Com Port Drivers rely on a unique
device serial number for to bind a unique.virtual- widual device.

X
0 J

AULINENTNEINS
ARIAN TN ING 1Y

Future Technology Devices Intl. ~ FT8U245AM Preliminary Information Rev 0.9 — Subject to Change
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Table 1 - FT8U245AM - PINOUT DESCRIPTION

Pin #
7

8

6

27
28
31

4
32
1
2
5
25
24
23
22
21
20
19
18
16

15

14

12

1

-

10

3,13,26
9.17
30
29

Signal
USBDP
USBDM
3v30UT

XTIN
XTOUT
RCCLK

RESET#
EECS
EESK

EEDATA
TEST

DO
D1
D2
D3
D4
D5
D6
D7
RD#

WR

TXE#

RXF#

Type
/0
/0

ouT
IN

ouT
/0

IN
/0
/0
/0
IN
/0
I/0
I/0
I/0
I/0
I/0
I/0
I/0
IN

ouT ﬁ« n high, do not write data into the F

Description

USB Data Signal Plus — Requires 1.5k pull-up to 3V3OUT
USB Data Signal Minus

3.3 volt Output from integrated regulator

Input to 6MHz Crystal Oscillator Cell

Output from 6MHz Crystal Oscillator Cell

RC timer — used to guarantee clock stability on exiting sleep
mode. Clamped lo q reset or sleep condition.
e\ xternal RC network

be tied to GND

3_,.-..-,,-

Bu—durechon&fbata Bus Bi

Enablesﬂgn@ﬂF O Data Byte .on DO..D7.when fow.
etchesthenextFl Data / ailable ) from the

. When low, data can
bemqggn into the FIFO Iu;trobmg WR high then low.

F‘?‘u b gllo by b e o o i e

low then high again.

- RE ettt el

VCC
GND
AVCC
AGND

PWR
PWR
PWR
PWR

Data Bus.

Device - +4.4 volt to +5.25 volt Power Supply Pins

Device — Ground Supply Pins

Device - Analog Power Supply for the internal x8 clock muiltiplier

Device - Analog Ground Supply for the internal x8 clock
multiplier

Future Technology Devices Intl.

FT8U245AM Preliminary Information Rev 0.9 — Subject to Change
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FT8U245AM TIMING DIAGRAM - FIFO READ CYCLE

< T6—>

—» 15 €4—
-
RXF#
- T1 / ¢ T2

S \

D0..D7

Time  Description Unit
T1 RD Active Pulse Width ns
T2 RD to RD Pre-Charge Time 50 ns
3 RD Active to Valid Data 30 ns
T4 Valid Data Hold Time from RD#inagtiv f A 10 ns
T5  RD Inactive to RXF# GG : \ W 25 ns

T6 RXF inactive after RD cycle ns

AUEINENINGINT
ARIAN TN INY D
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T8
79
T10
T11
T12

FT8U245AM TIMING DIAGRAM - FIFO WRITE CYCLE

4— TI2—>
—T11 €—

TXE# \
N
- T7 it T8 -
WR /—
DO0..D7
Description Max
WR Active Pulse Width
WR to WR Pre-Charge Timé j
Data Setup Time before WR inactive A 20
Data Hold Time from WR inactiy ' 10
WR Inactive to TXE# ' 5 25

TXE inactive after RD cycle

121

Unit
ns
ns
ns
ns
ns

ns

AUEINENINYINT
ARIAN TN ING IR

Future Technology Devices Intl.
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Figure 3. FT8U245AM - PACKAGE DESCRIPTION — QFP 7mm x 7mm
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Absolute Maximum Ratings

Storage Temperature

............................................................. -65°C to + 150°C

Ambient Temperature ( Power Applied )............cuueeeeeeeeeiiiineeeecans 0°C to + 70°C

VICC SUPPIY VOIRAGE ......nconn mnmeesoneio i35 w53 53 60 i55 653 3835 sas s ssaamsssamnamss -0.5v to +6.00v

DC Input Voltage - INpUts ........ccoiiiiiiiiiiiiiii e -0.5v to VCC + 0.5v
DC Input Voltage - High Impedance Bidirectionals ........................ -0.5v to VCC + 0.5v
DC Output Current — QULPULS ......eeiiiiiieeeee e 24mA

DC Output Current — Low Impedance Bidirectionals ...................... 24mA

Power Dissipation ....

DC Characteristics (

vce Operating Supply Voltage

........................................................... 500mW

Ambient Temperatu

Description ] Units Conditions

lcct Operating Supply Current | -, 905, TmAL ' mal Operation

lec2 Operating Supply Current v “oson uspend

loh1 Digital 10 Pins Source Curre
lol1 Digital 10 Pins Sink Current
Voh1  Input Voltage Threshold ( Low )
Vol1 Input Voltage Threshold ( High
VDif USB Differential Input Sensitivity
VCom  USB Differential Common Mode
URxt USB Single Ended Rx Th[ao!d
UVh USB 10 Pins Static Outpu v °

uvi USB IO Pins Static Output { Hig > 5k to GND

ﬂU?J’J'ﬂﬂWﬁWHWﬂ‘i

QWWﬂﬂﬂim UANINYA Y

Future Technology Devices Intl. ~ FT8U245AM Preliminary Information Rev 0.9 — Subject to Change
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W USB MOD2 User’s Manual

USB MOD2 - USB Plug and Play Parallel 8-Bit FIFO
Development Module

The USBMOD?2 is a low-cost integrated module for transferring data to / from a
peripheral and a host P.C at up to 8 Million bit (1 Megabyte) per second. Based on the
FTDI FT8U245 USB FIFO — Fast Parallel Data Transfer IC, it’s simple FIFO-like design
makes it easy to interface to an CPU (MCU) either by mapping the device into the
memory / I/0 map of the PCU, using DMA or cpn?olling the device via IO ports.

The USBMOD?2 is ideal for rapid protetyping and dé{./lgpment by offering a complete
plug and play solution. o

‘H

e

-
L

|".'.'I'.H.

;:{77 — -
MODULE FEATURES / e

e Single module High-Speéd USB e No extem%lri‘passive components
UART solution 7 required

e Based on FTDIFT84245/USB of Madule pawereddrom USB bus
FIFO — Fast Parallel Data (up to 60mA from USB for user
Transfer IC | applieation)

e Integrated Type-B USB ' W% % ' 32-pin Dual'Th-Line PacKage
Connector (Ideal for prototyping)

¢ On-board 6MHz Crystal ¢ Fits into a standard 32-pin

600mil IC Socket
e Provision for external EEPROM
for USB enumeration data

v e )
Ravar Pty Ltd Page 1 of 10 http://www.ravar.net
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W USB MOD2 User’s Manual

FT8U245 IC FEATURES
e Single Chip Multi-Function Data e Integrated 3.3v Regulator — No
Transfer Solution External Regulator Required
e Send/Receive Data over USB at UHCI / OHCI Compliant

USB 1.1 Specification Compliant

upto 1 Mb/ Sec
ID, PID, Serial Number

e 384 byte receive buffer / 128 ’,}
byte transmit buffer for high
throughput duct Description Strings

WEszOM.

e Simple interface to CP
bus

\u\»\ MF ORT (VCP)

\}‘\:\

nao

e No in-depth knowled
required as all USB Protogel i
handled automatically yithi

98 and Windows 98 SE
2000/ ME /XP

I.C :"'L\ s CE **
-~ 08-8 and OS9
e FTDI’s Virtual COM port Gt LN M CPS-X

eliminate the need for US
driver development in most
cases.

.40 and greater
e planning or under development]

e Compact 32 pin (7

MQFP package e (U "’-E DLL S/W Interface)
98 and Windows 98 SE
e Integrated 6Mhz — 48 C . . ndovﬁZOOO / ME / XP
Multiplier aids FCC and“CE .

compliance

AUINENINEINT
For further informatigh regarding the FTDI FT8U245AM USB FIFO - Fast Parallel
Data Transfer ﬁlease refer to the FT8U245AM Dataskieet. This datashéef can be

iSRG PR | £ 6

Ravar Pty Ltd ~ Page20f10 http://www.ravar.net
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W USB MOD2 User’s Manual

As mentioned above in module features, the USB MOD?2 is in a 32-pin Dual In-Line
Package. This allows the module to fit into a standard 32-pin 600mil IC Socket which
makes the module ideal for prototyping and development work. Shown in diagram 2
below is the pin out for the USB MOD2.

(o )
jiuﬁ‘x BUI1N9

AU
QRSN HEEA N A

On the following page is the pin out table showing what the various pins are on the
module. |

Page30f 10  http://www.ravar.net
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USBMOD2 PINOUT
Pl ‘IGNAL :
1 N/C MOUNT Mountmg Pin for module USB connector support
2 N/C MOUNT | Mounting Pin for module USB connector support
3 NO PIN | NO PIN
4 NO PIN | NO PIN
5 GND PWR | Device — Ground Supply Pin
6 V+ PWR | Device - +4. .25 volt Power Supply Pin
7 /RXF OUT | When hi from FIFO. When low, there
isd /a i hich can be read by
strobi low, the ‘
8 D7 1/0 Dire al Data Bus.
9 D6 I/0 - t
10 D5 1/0 us =
11 D4 1/0 i D
12 D3 I/0 1~ D
13 D2 1/0 il Data ITH2N
14 DI 1/0 i-DirgctionalData Bus Bit A1, .
15 DO 1/0 ifectional)a s Bit#0
16 GND PWR eyice £ Grotind |
17 GND PWR | Dgvic nd- P
18 GND PWR evige — Pin
19 EECS 1/0 OptibnaliEEPRO] ‘ ct
20 | EECLK /0 | Optional BERRG ck
21 | EEDAT | 1/0 | OptionatbEEPRO} !
22 V+ PWR )| Device - +4.4 volt to +5.. n Supply Pin
23 /RD IN [+ - 0..D7 when low.
es the nex vailable) from the
Receivel s from low to high.
24 WR IN ertes the Data Byte on D0..D7 into the Transmit FIFO
Buffer when WR gods4rom hi h to low.
25 /[TXE . When low,
meﬁﬁiﬂ@ﬁ v SNEn
U then low.
T Wil fﬁ*ﬂmﬁf
27 EERQ IN Requests the EEPROM contents to be accessed via the
Data Bus.
28 GND PWR | Device — Ground Supply Pin
29 | NOPIN | NOPIN
30 | NOPIN | NOPIN
31 N/C MOUNT | Mounting Pin for module USB connector support
32 N/C MOUNT | Mounting Pin for module USB connector support

Ravar Pty Ltd

http: /lwww.ravar.net
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USB MOD 2 SCHEMATIC

COPYRIGHT 2001
RAVAR Pty Ltd

www. ravar.net

USB MOD2 Schematic

Gk

http://www.ravar.net
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Driver Installation.

Your first choice when using the USBMOD is whether you want to use the Virtual Com
Port driver or the Direct DLL driver.

For programming snmphcnty the best driver is the Virtual Com Port and when installed
the USBMOD will appear in the System Properties / Device Manager as an USB Serial
Port (COMn) as follows.

SYSTEM PROPERTIES

Genetd DevnoeManager |Hardware

f'Vlewdewcesbyype (‘Vnew e

_-+,J&-Z3 coRom
3 !’3 &3 Disk drives
Cis Ei -@) Display adapters
2 l -3 Floppy disk controllers
.| 8- Hard disk controllers

i m@ Keyboard , - b RN
BIc Modem o (=) '--' »
El Monitors .rﬁ N L EL R
: &Y Mouse : LRI Sl
vl Ei 3 Network adapters
y Ports (COM & LPT)
P ‘y Communications Port (COM1)
------ - Y Communications Port (COM2)
mg ECP Printer Port (LPT1)

------ ,;-; Printer Port (LPT2)

s I USBSenaIPort OME
b ’1’ _,1; ( -]

1”4"4: F
J#‘ﬂ"a s

The Com port number #ill vary dependmg on the number of existing com ports on your
computer and the number of USBMODs co nfiected to yourSystem.

e AN S AL 2L

ftdichip.com website and unzip the files to a local directory. Then connect the USBMOD
and windows will automatically ask for the driver, select to specify a location and browse
to the directory where you have unzipped the files. (Use the Non Plug & Play driver for
the USBMOD to avoid a delay on connecting the USBMOD )

]
Ravar Pty Ltd Page 6 of 10 http://www.ravar.net
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Once the Virtual Com Port is installed it can be programmed exactly as a regular serial
com port using the MSComm control from Visual Basic or API calls from C or other
languages. Set the com port to the same number as appears in the Device Manager, the
baud rate, stop bits, parity etc are not used as the device always runs at full speed.

The Direct DLL driver is installed in a similar manner but using the alternative download
from the website.

Library functions.
e Ravar website.

Programming the Direct DLL driver is b
Please download the Direct DLL pro

Application Notes — S—
On the following pages there M ; : A_' ; ple applications for
the USB MOD2.

The application uses a micro con a PIC 16C84 as well as

a 93C46 EEPROM chip.

ﬂumwﬂmwmm
QW’m\‘Jﬂ‘ifUNWTW]EﬂﬁEI

vartd i Page 70f10 " http /lwww.ravar.net
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SAMPLE APPLICATION No. 2
Interfacing a PIC16C84 and a 93C46EEPROM

USB MOD?2 Application Schematic
Interfacing a PIC16C84 and a 93C46 EEPROM

e/

Gk

Ravar Pty Ltd Page 8 of 10 http://www.ravar.net
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Absolute Maximum Ratings

Storage Temperature
Ambient Temperature ( Power Applied )
VCC Supply Voltage
DC Input Voltage - Inputs

DC Input Voltage - High Impedance Bidirection

DC Output Current — Outputs ..............
DC Output Current — Low Impedance
Power Dissipation ...........cccooueaad ... ..

DC Characteristics (Ambient

.....................................................

..............................

....................................................

..............................................

............
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-65°C to + 150°C
0°C to + 70°C

-0.5v to +6.00v
-0.5v to VCC + 0.5v
-0.5vto VCC + 0.5v
24mA

24mA

s oo
H
5

Description Condition
e
VCC | Operating Supply Vol -
Iccl Operating Supply Cuften (= : Normal Operation
Icc2 | Operating Supply Curr i 250 USB Suspend
Iohl Digital 10 Pins Sourc e Voh = VCC -0.5V
Ioll Digital IO Pins Sink Curgént jt Vol =+0.5V
Voh!l | Input Voltage Threshold (L m =
Voll | Input Voltage Threshold gm’_ 2.7 %
VDif | USB Differential Input Sensntlyt@'-—
VCom | USB Differential C
URxt | USB Single Ende
UVh | USB IO Pins Stati Rl = 1.5k to 3.6V
UVI USB IO Pins Static Oﬂv & Rl = 15k to GND
’QWWNﬂ‘iﬂJ URIAINYIAY
Ravar Pty Ltd Page 9 of 10 http://www.ravar.net
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Technical Support and Further Information
For any questions relating to the USBMOD2 please contact us by Email, Fax or Phone.
email: support@ravar.net

Fax: +61 755 914364
Ph: +61 755 325688

Ravar Pty Ltd

5G Jackman Center
Jackman Street, Southport
Queensland 4215
Australia

Product Use Limitations,

The USBMOD?2 should not be u
or software controlling it coul ,  S¢ . E
This device is not designed for o : s any life eritical application.

The USBMOD?2 is warranted to b
months from the date purchase. : \
Subjecting the device to conditions id-the AbsolitéMaximum Ratings listed above
will invalidate this warranty. = :
The USBIO24 is a static sensitive dev_;g% SLatic | res should be used in the
handling of this device. - R R

All USBIO24 units are extensively ' _free of defects.
Ravar is committed to providilm products of the highest quality. Suuld you experience
any product quality issues with thispr oduct please cqptact our quality assurance manager

AU W ﬂ‘ﬂ‘ﬁw 81173

Disclaimer.

it Do M DA DEIAL e

as to their suitability for any particular purpose.

Ravar Pty Ltd will not accept any claim for damages arising from the use of this product
or documentation.

This document provides information on our products and all efforts are made to ensure
the accuracy of the information contained within. The specifications of the product are
subject to change and continual improvement.

Ravar Pty Ltd Page 10 of 10 http://www.ravar.net
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