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ABSTRACT

This thesis presents the project of Bocks Loan Terminal for Library which consisis of
three major parts. The first part is the barcode readers which use to read barcode from books and
member ID card. The second part is a program which user to interact to user and connect to a

database for processing the loan. The last part is a demagnetization circuit.
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Tdsunsunauaumshauvaanied

Option Explicit

Dim Conn As New ADODB.Connection
Dim RsMember As New ADODB.Recordset
Dim rsRent As New ADODB.Recordset
Public LoginSucceeded As Boolean
Dim Invalid As Integer

Private Sub Form Load()
Me.WindowState = 2

With Conn
If .State = adStateOpen Then .Close
.ConnectionString = strConn
.ConnectionTimeout = 90
.Open
End With
End Sub

Private Sub Form KeyDown (KeyCode As Integer, Shift As Integer)
I1f KeyCoce = voKeykEscape Then |
End
End If
End Sub

Private Sub Timerl Timer ()

End Sub

Private Sub Labeil_Click(Index BAs Integer)
End Sub |

Private Sub txtPassword KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = vbKeyEscape Then
End
End If
End Sub

Private Sub tXtPassword_KeyPress(KeyAscii As Integer)
Dim sglMember As String

Dim sqglCheckLock As String

Dim sglUpdate As String

‘Dim ComLock As New ADODB.Command

Dim sglRent As String

If KeyAscii = 13 Then

sglMember = " SELECT StudentID, Password FROM Student "

sqlMembef = sglMember & " WHERE StudentID = '" &
txtUserName.Text & "'"

sqglMember = sqglMember & " AND Password = &

txtPassword.Text & "'"
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With RsMember
If .State = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorlLocation = adUseClient
.Open sglMember

End With'

If RsMember.RecordCount = 0 Then _
MsgBox "sWearuvenmlignAsngannaEnter! 1", vbCritical, "Login"

txtPassword.SetFocus
SendKeys "{Homel}l+{End}"
Call WriteLogFile
If Invalid >= 3 Then
sglUpdate = "UPDATE Student SET Student.IsExpired = '0' "
sqlUpdate = sglUpdate & " WHERE (((Student.StudentID})="" &
txtUserName.Text & "') )" :
With ComLock
.ActiveConnection = Conn
.CommandType = adCmdText
.CommandText = sqglUpdate
.Execute
End With

MsgBox "@NANTHAT & txtUserName.Text & "gnszdudensnlisadasedmim

ATMINA Enter! ! 1", vbCritical + vbOKOnly, "WaNIIAIIREIU"

txtUserName.Text = ""
txtPassword.Text = ""
txtUserName.SetFocus
lblpassword.Visible = False

Exit Sub
End If
Else

sglRent = " SELECT Count (BookRentNum) as CountRent FROM Rent,
RentDetail™

sglRent = sglRent

sglRent = sglRent

sqlRent = sqglRent

sqlRent = sglRent

" WHERE Rent.TransID RentDetail.TransID "

" AND StudentID = '" & txtUserName.Text & "'"
" AND (IsReturn='1"')"

" GROUP BY Rent.TransID"

Ry R R

With rsRent :
If .State = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sglRent
If .RecordCount:-< 5 Then
'LoginSucceeded = True
"tmpUserID = txtUserName.Text
'frmProses.Show
'tmpUserID = txtUserName.Text
'Unload Me
sqglCheckLock = "SELECT StudentID, IsExpired FROM Student WHERE
IsExpired='0' AND StudentID = '" & txtUserNams.Text & "'"
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With RsMember

If .State = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sglCheckLock

End With
If RsMember.RecordCount <> 0 Then

MsgBox "@INFNTAA" & txtUserName.Text & "gnizdudinsn lusa

Aarold M ngana Enter!!!", vbCritical + vbOKOnly, "HWaMsnsIacey”

txtUserName.Text = ""
txtPassword.Text = ""
txtUserName.SetFocus

Else
LoginSucceeded = True
tmpUserID = txtUserName.Text
frmProses.Show
tmpUserID = txtUserName.Text
Unload Me

End If

Else
p= o A U Y r =t v 9
MsgBox "MUUNNUITDATU 5 1auLan th?f’liJﬁﬂfJiJ@?JllﬂﬂEmWﬂﬂ Enter!!tt ",

vbCritical, "Siamstuniisde”

txtUserName.Text = ""
txtPassword.Text = ""
txtUserName.SetFocus
Exit Sub

End If

End With
End If
End If

End Sub

Private Sub txtUserName KeyDown (KeyCode As Integer, Shift As Integer)
If KeyCode = vbKeyEscape Then
End
End If
End Sub

Private Sub txtUserName KeyPress(KeyAscii As Integer)
Dim sglMember As String

If KeyAscii = 13 Then
sglMember " SELECT StudentID, Password FROM Student "
sglMember sglMember & " WHERE StudentID = '" & txtUserName.Text &

ey

I

With RsMember
If .State = adStateOpen Then .Close
.ActiveConnection = Conn
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.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sglMember

End With
If RsMember.RecordCount = 0 Then

w ) [~{ a
MsgBox "IH®" & txtUserName.Text & "1m15uhnnn%ﬂﬂ§m1ﬂﬂ Enter!!!",

vbCritical, "4doRawaln"

txtUserName.Text = ""
txtUserName.SetFocus

Iblpassword.Visible = False
Else
lblpassword.Visible = True

txtPassword.Enabled = True
txtPassword.SetFocus
End If
End If

End Sub
Private Sub CheckStatus()

Dim tmpCheck As String
Dim SglCheckStatus As String

SqlCheckStatus = "SELECT IsExpired FROM Student"

SglCheckStatus = SglCheckStatus & " WHERE StudentID = '" &
txtUserName.Text & "'"

SglCheckStatus = SglCheckStatus & " AND IsExpired ='0'"

With RsMember

If .State = adStateOpen Then .Close
.ActiveComnnection = Conn
.CursorLocation = adUseClient
.CursorType = adOpenForwardOnly
.Open SglCheckStatus

End With :

If RsMember.RecordCount <> O Then

MsgBox "EHI¥NIHA" & txtUserName.Text & "gniziudaninlUsenase

[

L%THﬁHﬁﬂquﬂﬂ Enterf!!"”, vbCritical + vbOKOnly, "Wani1sasdgeay"

txtUserName.Text = ""
txtPassword.Text = ""
Unload Me

Else
LoginSucceeded = True

End If
End Sub
YITLLITIIIT I PP I SIS

Private Sub WriteéLogFile ()
Dim tmpFreeFile As Integer
tmpFreeFile = FreeFile

Open "C:\login.log" For Append As #tmpFreeFile
Print #tmpFreeFile,

Mhkkkhkhhkhkhhhdhhh kb hhkhrdhd bk bk hhhdrhk Ak bk r kA hkhhkhkhh kb h A xx
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Print #tmpFreefile, "finmdnzuy Tneldsrfarmmligndes ;v

Print #tmpFreeFile, "%@ Login : " & txtUserName.Text

'Print ftmpFreeFile, "sWaWiu : " & txtPassword.Text

Print #tmpFreeFile, Mﬁa%uﬁ : " & Format (Date, "d mmmm yyyy"™)
& "M o " g Format (Time, "HH:mm:ss")

Print #tmpFreeFile, ""
Print #tmpFreeFile,
"**************************************************"
Close
Invalid = Invalid + 1
End Sub

Option Explicit

Dim Conn As New ADODB. Connection
Dim RsStudent As New ADODB.Recordset
Dim rsBook As New ADODB.Recordset

Dim tmpBookInShop As Long
Dim CheckStudentStatus As String
Dim tmpCheckExpired As String

Dim tmpNumDateRentAdd As Integer
Dim tmpRentRateDiscount As Single
Dim rsRent As New ADODB.Recordset

Dim MaxDate As Integer
Dim StudentID As String

Dim Value As Integer
Dim PortAddress As Integer

Private Sub Form KeyDown (KeyCode As Integer, Shift As Integer)
If KeyCode = vbKeyEscape Then
If Not mfgBookRent. TextMatrix (1, 0) = "" Then
Call PrintData
End If
frmLongIn.Show
- frmLonglIn. txtUserName.SetFocus

Unload Me
ElseIf KeyCode = vbKeyBack Then
If Not lblMaxRent.Caption = Q0 Then
mskBookID.Enabled = True
mskBookID.Text = "¢
1blBocokName.Caption = ""
IblAdthor.Caption = "n
prg.Value = 0
mskBookID. SetFocus
End If
End If

End Sub

Private Sub Form Load ()
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Me.WindowState = 2

With Conn
If .State = adStateOpen Then .Close
.ConnectionString = strConn
.ConnectionTimeout = 90
.Open

End With

Call ShowMaxRent

MSComml .CommPort = 1
raenlddmivAade pPort
MSComml.Settings = "9600,N,8,1"

¥ v
o =

o oy £ VI o . ' o ¢
MSComml.InputLen =1 'ﬂ1ﬁuﬂmu1ﬂmm:wmegamnm11w1ﬂa1umauawawmwmag1uuﬂwﬁﬁ

U

MSComnl.RThreshold = 1. fAmualiifiaEvent-Driven Tuvaziiinisfudoyadun

rAmualiidlarort §1 port aeg

If Not MSComml.PortOpen Then MSComml.PortOpen = True
o & & o @ |
‘midafliwimua i dyana DTR wazrTS 1y False (Output Off)

MSComml .DTREnable = True
MSCommi.RTSEnable = False

End Sub
Private Sub Labell Click()
End Sub

Private Sub mskBookID KeyDown (KeyCode As Integer, Shift As Integer)
If KeyCode = vbKeyEscape Then
If Not mfgBookRent.TextMatrix(l, 0) = "" Then
Call PrintData

End If
frmLongIn. Show
frmLongIn.txtUserName.SetFocus

Unload Me
ElseIf KeyCode = vbKeyBack Then
If Not lblMaxRent.Caption = 0 Then
mskBookID.Enabled = True
mskBookID.Text = ""
1blBookName.Caption = ""
1blAuthor.Caption = "
prg.Value = 0
mskBookID. SetFocus
End If
End If

End Sub
Sub PrintData/()

Dim i As Integer
Dim k As Integer
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Dim RowHeight As Integer
Dim YPosition As Integer

frmwait.Show

YPosition = 50
With Printer

.FontName = "AngsanaUPC"

.FontSize = 12

.FontBold = True

RowHeight = .TextHeight (- Ef°") + 20

.CurrentX = 2000
.CurrentY = YPosition + (RowHeight * 2)

Printer.Print "luiuAnsemstunilsde”

.FontSize = 10

.FontBold = False

.CurrentX 500

.Currenty = YPosition + (RowHeight * 4)

Printer.Print "s¥avilads”

i

.CurrentX = 1800
.CurrentY = YPosition + (RowBeight * 4)

Printer.Print "%@ﬂfﬁﬁ@"

.CurrentX = 4500
.CurrentY = YPosition + (RowHeight * 4}

Printer.Print "MuuaMsAUWIIITe"

k =6
.FontSize = 10
For 1 = 1 To mfgBookRent.Rows — 2
.CurrentX = 500
.CurrentY = YPosition + (RowHeight * k)
Printer.Print mfgBookRent.TextMatrix (i, 0)

.CurrentX = 1500
-CurrentY = YPosition + (RowHeight * k)
Printer.Print mfgBookRent.TextMatrix (i, 1)

.CurrentX 4500
.CurrentY = YPosition + (RowHeight * k)
Printer.Print mfgBookRent.TextMatrix (i, 3)

k=%k + 1
Next
. EndDoc
End With
frmwait.Hide

False
False

MSComml.DTREnable
MSComml.RTSEnable

End Sub
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Private Sub mskBookID KeyPress(KeyAscii As Integer)
Dim rsBookRent As New ADODB.Recordset

Dim sglBook As String

Dim sglBookRent As String

Dim i As Integer

If KeyAscii = 13 Then

sglBookRent = " SELECT * FROM Rent INNER JOIN RentDetail "

sqlBookRent = sglBookRent & " ON Rent.TransID = RentDetail.TransID"
sglBookRent = sglBookRent & " WHERE studentid = '" & tmpUserID & "'"
sglBookRent = sglBookRent & " WHERE BookID = '" & mskBookID.Text &

"wroa

With rsBookRent

If .State = adStateOpen Then .Close
.ActiveConnection = Conn
-CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sglBookRent
If Not .RecordCount = 0 Then

9
MsgBox "faungtuniifeuiludinganneEnter! 11", vbOKOnly + \ocritical,
o I
UGN
mskBookID.Text = ™"

Exit Sub
End If
End With
sqlBook = "SELECT * FROM BookMastexr"
sqlBook = sqlBook & " WHERE (BookID='" & mskBookID.Text & Ty

With rsBook
If .state = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sglBook
If .RecordCount = 0 Then

MsgBox "isliesHa" & mskBookID.Text & " ‘lawnsaduléngming Entert i1,

vbOKOnly + vbExclamation, "Wanisesiagau"

mskBookID.SetFocus

mskBookID.SelStart = 0

mskBookID. SellLength = Len(mskBookID.Text)
Call ClearAllData

Exit Sub
End If
tmpBookInShop = .Fields {("BookInShop") .Value

1blBookName.Caption = IIf(IsNull(Trim(.Fields("BookTitle").Value)),
"", Trim(.Fields("BookTitle").Value))

lblAuthor.Caption = IIf(IsNull (Trim(.Fields("Author").value)), "",
Trim{.Fields ("Author") .Value))
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End With

If KeyAscii = 13 Then Call cmdAdd Click
End If

End Sub

Private Sub cmdAdd Click()

Dim sglTmp As String

Dim rsTmpLastTransID As New ADODB.Recordset
Dim rsBookMaster As New ADODB.Recordset
Dim rsRentDetail As New ADODB.Recordset

Dim sglRentDetail As String
Dim tmpTranslD As String
Dim i As Integer

Dim sqglRent As String
Dim comRent As New ADODB.Command

Dim tmpBookNum As Integer
Call ShowMaxRent
Conn.BeginTrans
prg.Value =1

sglTmp = "SELECT LastTransID FROM tmpLastTransID"
With rsTmpLastTransID
If .State = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
~ .Open sqlTmp
If .RecordCount = 0 Then
tmpTransID = "0000001"
Else
tmpTranslID = Format (.Fields("LastTransID").Value + 1, "0000000")
End If y

End With
sglRent = "INSERT INTO Rent (TransID,StudentID,IsReturnlAll)"”
sqlRent = sglRent & " VALUES ( '" & tmpTransID & "',"
sqlRent = sglRent & "'" & tmpUserID & "' ,'0")"

With comRent
.ActiveConnection = Conn
.CommandType = adCmdText
.CommandText = sglRent
.Execute

End With

With rsBookMaster
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
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.LockType = adLockOptimistic
End With

prg.Value = 50
Value = 1

sglRent = "INSERT INTO RentDetail
(TransID,BookID,RentDate,ReturnDate,"

sqlRent = sglRent & " BookRentNum, IsReturn)"

sglRent = sglRent & "VALUES ('" & tmpTransiID & "', "

sglRent = sqlRent & "'" & mskBookID.Text & v,

sglRent = sglRent & "'" & Date & "';" "ty

sglRent = sglRent & "'" & DateAdd ("d", 7, Daté) & ", " Tt
sglRent = sglRent & "'1' ,'1')" "§lu2uaw

With comRent
.ActiveConnection = Conn
.CommandType = adCmdText
.CommandText = sqglRent

.Execute
End With
sqlTmp = "SELECT BookID, BookInShop, BookInRent FROM BcokMaster™
sqlTmp = sglTmp & " WHERE BookID='" & mskBookID.Text & "'"

With rsBookMaster
If .State = adStateOpen Then .Close
.Open sglTmp

tmpBookNum = .Fields("BookInShop").Value
.Fields ("BookInShop™") .Value

Il

tmpBookNum - 1

tmpBookNum = .Fiélds("BookInRent").Value
.Fields ("BookInRent") .Value = tmpBookNum + 1
.Update
End With
sqlTmp = "SELECT LastTransID FROM tmpLastTransID"

With rsTmplastTransID
If .State = adStateOpen Then .Close
.ActiveConnection = Conn
-CursorType = adOpenForwardOnly
.CursorLocation = adUseClient
.Open sqglTmp
If .RecordCount = 0 Then

sglRent = "INSERT INTO tmplLastTransID VALUES ('" & tmpTransID & "')"
Else
sglRent = "UPDATE tmplastTransID SET LastTransID='" & tmpTransID &
Wy
End If
End With

With comRent
.ActiveConnection = Conn
.CommandType = adCmdText
.CommandText = sglRent
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.Execute
End With

prg.Value = 100
Conn.CommitTrans

Value = 0
Call ShowMaxRent
Call ShowDatamfg
mskBookID.Enabled = False

'MSComml . CommPort = 2

a1 miuRase Port

'MSComml.Settings = "9600,N,8,1"

'MSComml. Inputlen = 1 - 'fmuatuiavasindoyadun W"lﬂém%yaﬁywmﬁagﬂu

Tliles
° Y a - Ao Y ¥
'MSComml.RThreshold = 1 'dmuslfifaEvent-Driven Tuamzifudoyadun

rAmualfida Port & Port Taeg

'If Not MSComml.PortOpen Then MSComml.PortOpen = True
v Ed

' stazdmue WdyanainTR ez RTS W False (OQutput Off)

'MSComml . DTREnable = True
MSComm1 . RTSEnable = True

frmTime.Show

End Sub

Private Sub ClearAlliDatal()
mskBookID.Text = "g"
lblBookName.Caption = """
lblAuthor.Caption = ""

End Sub

Private Sub ShowMaxRent ()
Dim sglRent As String

" SELECT Count (BookRentNum) as CountRent FROM Rent,

sglRent
RentDetail™ .
sglRent = sglRent
sglRent = sglRent
sglRent = sqglRent
sglRent = sglRent

" WHERE Rent.TransID = RentDetail.TransID "
" AND StudentID = '" & tmpUserID & "'"

" AND (IsReturn='1")"

" GROUP BY Rent.TransID"

RY 2

With rsRent

If .State = adStateOpen Then .Close
.ActiveConnection = Conn
.CursorType = adOpenForwardOnly
.Cursorlocation = adUseClient
.Open sglRent

If .RecordCount = 0 Then
lblMaxRent.Caption = 0

End If ’
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If .RecordCount <= 5 Then

lblMaxRent.Caption = 5 - .RecordCount
End If

If .RecordCount > 5 Then
lblMaxRent.Caption = 0

MsgBox "fuunsnduniisdelaliifiu 5@y ngane Enter! ! M, vbCritical,
o & A
"$ifiamstuniiaden
Exit Sub

End If
End With

End Sub

Private Sub ShowDatamfg()
Dim NewRow As Tnteger

Y o 1
vaaualsinunea vy
Dim i As Integer '’

"dusaugl

With mfgBookRent
NewRow = .Rows - 1

" IUUDITOIGAN 1RO NI
.TextMatrix (NewRow, 0)
Ylastanilede BookID Aapdiniusn
.TextMatrix (NewRow, 1)
=} @ A q @ ol
adenieie luneduiin 2

.TextMatrix (NewRow, 2) = Date

Trim(mskBookID.Text)

Trim(lblBookName.Caption)

.TextMatrix (NewRow; 3) = DateAdd("d", 7, Date)
.Rows = ,Rows + 1
neniaa v 1 e
End With

End Sub
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VISHAY

4AN35/ 4N36/ 4N37/ 4N38

Vishay Semiconductors

Optocoupler, Phototransistor Output, With Base Connection

Features

 Isolation Test Voltage 5300 Vs

* Interfaces with common logic families

« Input-output coupling capacitance < 0.5 pF

» Industry Standard Dual-in line 8-pin package
¢ | ead-free component

« Component in accordance to RoHS 2002/95/EC
and WEEE 2002/96/EC

Agency Approvals
e Underwriters Laboratory File #£52744

» DIN EN 60747-5-2 (VDE0884)
DIN EN 60747-5-5 pending
Available with Option 1

Applications

AC mains detection

Rced relay driving

Switch mode power supply feedback

Telephone ring detection

Logic ground isolation I

Logic coupling with high frequency noise rejection

Description

This data sheet presents five families of Vishay Indus-
try Standard Single Channel Phototransistor Cou-
plers.These families include the 4N35/ 4N36/ 4N37/
4N38 couplers.

Each optocoupler consists of gallium arsenide infra-
red LED and a silicon NPN phototransistor.

These couplers are Underwriters Laboratories (UL)
listed to comply with a 5300 Vg isolation test volt-
age.
~ This isolation performance is accomplished through
Vishay double moiding isolation manufacturing pro-
cess. Comliance to DIN EN 60747-5-2(VDEQ884)/
DIN EN 60747-5-5 pending partial discharge isolation
specification is available for these families by ordering
option 1.

A 1} 1618
c z2H) i5]c
ne (3] ‘L la]E

These isolation processes and the Vishay 1S0O9001
quality program results in the highest isolation perfor-
mance available for a commecial plastic phototransis-
tor optocoupler.

The devices are availabie in lead formed configura-
tion suitable for surface mounting and are available
either on tape and reel, orin standard tube shipping
containers.

Phiree

Note:
Nesigning wiin data sheet is cover in Applicaticn Note 45

Order Information

Part Remarks
4N35 CTR > 100 %, DIP-6
4N36 CTR > 100 %, DiP-6
4N37 CTR > 100 %, DIP-6
4N38 CTR > 20 %, DIP-6
4N35-X006 CTR > 00 %, DIP-6 400 mil (option 6)
4N35-X007 CTR > 100 %, SMD-6 (option 7}
4N35-X009 CTR > 100 %, SMD-6 (option 9)
4N36-X007 CTR > 100 %, SMD-6 (option 7)
4N36-X009 CTR > 100 %, SMD-6 (option 9}
4N37-X006 CTR > 100 %, DIP-6 400 mil {option 8)
4N37-X008 CTR > 100 %, SMD-6 (option 9)

For additional information on the available options refer to
Option information.

Document Number 83717
Rev. 1.5, 27-Jan-05

www.vishay.com
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4N35/ 4N36/ 4N37/ 4N38

Vishay Semiconductors

Absolute Maximum Ratings

Tamb = 25 °C, unless otherwise specified

Stresses in excess of the absolute Maximum Ratings can cause permanent damage to the device. Functional operation of the device is
not implied at these or any other conditions in excess of those given in the operational sections of this document. Expostre to absolute
Maximum Rating for extended periods of the time can adversely affect reliability.

Input
Parameter Test-condition Symbol - Value Unit
Reverse voltage VR 6.0 \%
Forward current Ie 60 mA
Surge current <10 ps [ 25 ) A
Power dissipation Piss 100 mwW
Output
Parameter Test condition Symbol Value Unit
Collector- emitter breakdown Veeo 70 \
voliage
Emitter-base breakdown Vero 7.0 \
voltage
Collector current I 50 mA
(t<1.0 ms) lc 100 mA
Power dissipation P diss 150 mW
Coupler
Parameter Test cendition Symbol Value Unit
Isofation test voltage Viso 5300 Vaums
Creepage x7.0 mm
Clearance ) >7.0 mm
Isolation thickness between 204 mm
emitter and detector
Comparative tracking index per 175
DINIEC 112/VDEQ303,part 1 /
Isolation resistance Vig =500V, Ty, =25°C Rio 1012 Q
Vio =500 V, Tump = 100 °C Rio 0™ O
Storage temperature Taig -55t0+ 150 °C
Operating temperature ’ Tamb -55t0+ 100 °C
Junction temperature ’ Tj. 100 °C
Soldering temnerature max. 10 s dip soldering: . Tald 260 °C
- | distance to seating plane
=>1.5mm
www.vishay.com Document Number 83717

2 Rev. 1.5, 27-Jan-05
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4N35/ AN36/ 4N37/ 4N38

Vishay Semiconductors

VISHAY

Electrical Characteristics

Tamb = 25 °C, unless otherwise specified .

Minimum and maximum values are testing requirements. Typical values are characteristics of the device and are the result of engineering
evaluation. Typical values are for information only and are not part of the testing requirements.

Input
Parameter Test condition Symbol Min Typ. Max Unit
Forward voltage® lp=10mA \ ' 1.3 1.5 v
Ig =10 MA, Toymp =- 55 °C Ve 0.9 13 17 v
Reverse current Vg=6.0V In 0.1 10 HA
Capacitance Vr=0.f=1.0 MHz Co 25 pF

1 Indicates JEDEC registered value

Output
Parameter Test condition Part Symbol Min Typ. Max Unit
Collector-emitter breakdown lc =1.0mA 4N35 BVgseo 30 v
voltage"
4N36 | BVeeo 30 Vv
4N37 | BVceo 30 v
4N38 | BVceo 80 Y
| Emitter-collecter breakdown Ig = 100 pA BVeeo 7.0 \
voltage !
Collector-base breakdown lc =100 uA, Ig=1.0 UA 4N35 BVepo 70 \
voltage "
4N36 | BV 70 . %
4N37 | BVcgo 70 v
4N38 | BVego 80 v
Collector-emitter leakage Vee=10V, =0 4N35 lceo 5.0 50 nA
current!)
4N36 leeo 50 50 nA
Vee =10V, Ig=0 4N37 lceo 5.0 50 nA
Veg=60V,lg=0 4N38 leso 50 nA
AVee=30V e =0, Tany = 4N36 | lcgo 500 A
100 °C
4N36 lceo 500 uA
4N37 lceo 500 uA
Veg =60V, lg =0, Tamp = 4N38 lceo 6.0 uA
100 °C
Collector-emitter capacitance | Vee =0 Cece 6.0 : pF
" Indicates JEDEC registered value
Coupler
Parameter Test.condition Symbol Min Typ. Max Unit
Resistance, input to output? Vip =500V Rio 10! . Q
Capacitance (input-output) f=1.0MHz Cio 0.5 pF
Y Indicates JEDEC registered value
Document Number 83717 www.vishay.com

Rev. 1.5, 27-Jan-05 3
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4N35/ 4N36/ 4AN37/ 4N38

Vishay Semiconductors

VISHAY

Current Transfer Ratio

Parameter Test condition Part Symbol Min Typ. Max Unit
DC Current Transfer Ratio" Veg =10V, lp=10mA 4N35 | CTRpc 100 %
4N36 | CTRpe 100 %
4N37 | CTRpg 100 %
Veg = 10V, [ =20 mA 4N38 | CTRpc 20 %
Ve =10V, i = 10 mA, 4N35 | CTRpg. 40 50 %
Tp=-551t0+100°C
4N36 | CTRpg 40 50 %
4N37 { CTRpc 40 50 %
4N38 | CTRpg 30 %
Y Indicates JEDEC registered value
Switching Characteristics
Pararneter Test condition Symbol Min Typ. Max © Unit
Switching time! lg=2mA, R =100Q, Vgg =10V ton: toft 10 us

" Indicates JEDEC registered value
Typical Characteristics (Tamb = 25 °C unless otherwise specified)

14 1.5

L Nomalized to: [
1.3 Vee=10 Y, IF=10 mA, Ta=25°C

> S Ta= -55C & CTRee{sal) Vee=(4 ¥
g 12 5 -
fc.‘!) Ta=25C | -~ B 9
a Wl & TA=25C /
b =
3 =
g 1o 2
E L i) &5 \D .......
o 08 Tp=85C o
L o0 4 ——{— | NCTRISAT}

r —eCrmme | HCTR

0.7 IR e - 4....“ MR 60 i
| 1 10 100 0 1 10 160
Ig - Forward Current - mA I - LED Gurrent - mA

e ot o2

Figure 1. Forward Voltage vs. Forward Current Figure 2. Normalized Non-Saturated and Saturated CTR vs. LED

’ Current
www.vishay.com Document Number 83717

4 Rev. 1.5, 27-Jan-05
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4N35/ 4N36/ 4N37/ 4AN38

1.8
L Normalized to: l
o b Vee=10 ¥, Ip=10 mA, Ta=25C
6 I CTRee(sat} Vee=04 V
B 10 +
N o
5 [ Ta=50°C
E
g L
=2 +
« 0.5 I Az
5 r o NCTR{SAT}
= I —o— NCTR
0.0 PR IR PR
A 1 10 100
lg- LED Current - mA
LLERS

Figure 3. Normalized Non-saturated and Saturated CTR vs. LED
Current

L Normaiized to: |
« L Vice=10 V, iF=10 mé, Ta=25°C
= | CTRes(saty Vee=0.4 v /o
2 i ja
B 10
& [
= [ Tas76C
<
= I
Z =
o 05f
g [ NCTR(SAT}
b — o NCTR
0.0 R PR s
R 1 10 100

lg - LED Current - mA

Haz5_08

Figure 4. Normalized Non-saturated and saturated CTR vs. LED
Current

1.5
I Normiatizad to: l
T F Vee=10 ¥, Ir=10 mAa, Ta=25C
6 I CTHce(sal} Vee =0.4 ¥
g 1o -t
= [ Ta=85C
£
5 L
b4 L
« 0.5
T L
% L NCTR{SAT)
3 NCTR
00 I S AR T B IS EET

100
Ig- LED Current - mA

S
Figure 5. Normalized Non-saturated and saturated CTR vs. LED
Current

Vishay Semiconductors

35
]

< 30
£
OB
5 \ N
= 0 S
= "
< 15 = ‘[7oC
Q .
3 25C / 85°C
8
o
8

0 10 20 30 40 50 60
g - LED Current - mA

i 06

Figure 6. Collector-Emitter Current vs. Temperature and LED
Current

Veg =10V
Tygical

lceo - Collector-Emitter - nA

—20 0 20 40 60 80 100
Ta - Ambient Temperature - C

025 07

Figure 7. Collector-Emitter Leakage Current vs.Temp.

15
a matized 101
& V=03 V. lg=10 mA, Ta=25C
=
o
T 10
b L
g /\
o
2
« 05
fal G
5} 257C
= SO‘C?
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=4
0.0 Lo PRI, PR
B 1 10 100

{F - LED Current - mA

s ou

Figure 8. Normalized CTRcb vs. LED Current and Temp.

Document Number 83717
Rev. 1.5, 27-Jan-05
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Vishay Semiconductors

10F
' Normalized to:
[ IF=10mA, Ta=25°C
E -
2
5 1
Q I~
o N
‘6 =
2 -
o _
3
& 01 L
5] H Nils, Ta=—20°C
E ¥ Nib, Taz 25°C
Z Nib. Ta= 506°C
- Nitz. Ta= 70°C
0.01 L Lo
1 100
25 08 IF - LED Current - mA
Figure 9. Normalized Photocurrent vs. I and Temp.
1.2
] 70°C
w -~ - Adaf -
1.0 :
I ; -
s 25°C q
< —
N g
5 -20°C
E o8
(=}
Z. Normalized to:
E Ib=20 1A, Vee=10 V, Tp=25C
I 06
=
04 1 Lt 1 1111 | Ll 1 131y Jo 1l t1FL
1 10 100 1060
Ib - Base Current - nA
RS

Figure 10. Normalized Non-saturated HFE vs. Base Current and
Temperature

15 T
MNomaiized to:

Vee=10 V, 1b=20 pA
70¢ . 50C T4=25C

1.0 -
25C
e
-20C \
0.5
Vee=0.4 V \\

0.0 ool L 1LY ISR EY) TR WL

1 10 100 1006

NHFE(sat) - Normalized Saturated HFE

e Ib - Base Current - nA

Figure 11. Normalized HFE vs. Base Current and Temp.

1000 ¢ T 2.5
® - iF=10 mA, TA=25"C @
= | vee=56V. Vih=1.5V -
z s
< tPHL ©
a 1ok 200
5 : \ s
@ N ®
5 | g
o s
g o 1.5 &
: - tPWH :
T - 7
T i o
1 TN P ETT) oy o
A 1 10 100
RL - Coilector Load Resistor - kQ2
Hazs (2

Figure 12. Propagation Delay vs. Coliector Load Resistor

1o
v Bl
o 12
Figure 13. Switching Timing
Voo =50V
F=10KHz. Ry
DF=50%
Vo
E=10mA 37~
oz ts

Figure 14. Switching Schematic

www.vishay.com
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VISHAY

4N35/ 4N36/ 4N37/ 4N38

Package Dimensions in Inches (mm)

For 4N35/36/37/38..... see DIL300-6 Package dimension in the Packag
For products with an option designator (e.g. 4AN35-X006 or 4N36-X007)

DIL300-6 Package Dimensions

DIP-6 Package Dimensions

Vishay Semiconductors

e Section.

see DIP-6 Package dimensions in the Package Section.

ré‘] |'§j m '_pinoneID
248 (6.30) iy
256 (6.50)
. a1 151 16]
335 (8.50)
343 (8.70)
039, . 048(0.45) T
(1.00) 022 (0.55) | yp-
Min. T 130(3.30) =\
il i } .150 (3.81) .
4° [ AN A N s — 18° A Hes T
typ. ™~ | ot f | W14 (2.90)
J U031 (0.80) min. 4, o] Ll 130 (3.0)
' 031 (0.80) e 00T
018(045) | 035 (0.90) ' P
022 (0.55) 300-.347
100 (2.54) typ. T (7.62-881)
178004
Document Number 83717
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4N35/ 4N36/ 4N37/ AN38

Vishay Semiconductors

Option &

407 (10.36)
391 (2.96)
307 (7.8)
291 (7.4) ]

A\

S

1014 (0.35)

010 (0.25)

400 (10.16)
T 430(1092) —

Option 7

1300 (7.62)
e

028{0.7) T T

180 (4.6)
160{4.1) 0040 (.102)
4

_315(80)
MIN.

L.331(8.4)
MIN.

L 46103 K

0098 (249}

1

¥

Option 8

: 375 (9.53)
395 (10.03)

.300(7.62
ref.

012 (.30 typ.

e X
020 (51) S
040(1.02) ‘e15” max.
.315 (8.00)
min.

www.vishay.com
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4N35/ 4AN36/ 4N37/ 4N38

Vishay Semiconductors

VISHAY

Ozone Depleting Substances Policy Statement

It is the policy of Vishay Semiconductor GmbH to
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and
operatingsystems with respect to their impact on the health and safety of our employees and the public, as
well as their impact on'the environment.

It is particutar concern to control or eliminate releases of those substances into the atmosphere which are
known as ozone depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs
and forbid their use within the next ten years. Various national and international initiatives are pressing for an
earlier ban on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use
of ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments
respectively

2. Class | and 1f ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 1/690/EEC Annex A, B and C (transitionai substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with 0zone depleting
substances and do not contain such substances.

We reseive the right to make changes to improve technical design
and may do so without further notice.

Parameters can vary in different applications. All operating parameters must be validated for each
customer application by the customer. Should the buyer use Vishay Semiconductors products for any
unintended or unauthorized application, the buyer shall indemnify Vishay Semiconductors against all

claims, costs, damages, and expenses, arising out of, directiy or indirectly, any claim of personal

damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423

Document Number 83717 www.vishay.com
Rev. 1.5, 27-Jan-05 9
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