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Abstract

This project apply microcontroller, sensor and computer for more efficiency in parking
car. The purpose is to be able to tell the amount of the vacant area for car in each floor. For this
project, we will use sensor to verify parking of the car and process by using microcontroller
MCS-51 and then send the data to computer for indicating figure and picture in thc monitor by

using Visual Basic program in writing Application
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Show All Data-— -~ -~ — -~ - Result— =l G e
Show All Data :: Show Al Data ,‘
et Bt = 3 TicketID  Posion  Timeln Tme Out  Dateln Date Out Status
Search by Ticket ID ; T I r | ! I
Insert Ticket ID = | E
Search by Position Total Time I NextData:: [I < | Current Record 1/ 350 I -]
S o e = Skl
Insert Postion :: | I
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TsunsumEna

Module Accumulator

#pragma code

#include<reg51.h>

#define ON 1

#define OFF 0

sbit ENABLE = P1°0;  //enable RS-485 to TxD

void sender{unsigned char btest);

receive(unsigned char btest);

void delay(unsigned int time);

void main()

{ unsigned int counter=1;//delay
unsigned char address,position,a,b;//address
unsigned char header; // header AR
unsigned char status;// default = 'N'
do{ ENABLE = OFF; // Receive enable

header = receive(0);
address = receive(0);
position = receive(0);
status = receive(0);
switch(header)

{case 'R": { header='A",
a=0x02;

b=0x04;

} break;

case 'A': header='A";break;
default : break;

1
!

twhile{header!='A");
while(1)
{ for(a=0x01;a<=0x02;a++) // 1-2
{ for{b=0x01;b<=0x04;b++) //1-4
{
//==== send to module infrared====
ENABLE = ON;

sender('l'); delay(counter);

sender(a); delay(counter);
sender(b); delay(counter);
sender(status); delay(counter);
//==== Receive From module infrared ======
dof ENABLE = OFF; I/l Receive enable
header = receive(0);
address = receive(0);
position = receive(0);
status = receive(0);

jwhile(header!='A");

ENABLE = ON; // Transmission Enable
sender('C'); delay{counter);
sender(address); delay(counter);
sender(position); delay(counter);
sender(status); delay(counter);
do{ ENABLE = OFF; /I Receive enable
header = receive(0);
address = receive(0);
position = receive(0);
status = receive(0);
switch(header)
{ case 'R": { header='A";
a=0x0z;
b=0x04;
} break;
case 'A": header='A",break;
default : bireak;
'

twhile(header!="'A'");



J[rEeexree Fynction Send sender* e xssea THO = 0x88;

void sender(unsigned char btest) TLO = 0x00;

{ /lunsigned char btest = 'k’; Ilbyte test TFO=0;
SCON = 0x52; /Isender port mode 1 TRO = 1;
TMOD = 0x20; while(TF0==0);
/Timer 1 mode2(buad rate generation) TRO =0;
/TH1 = OxFB; }
/119200 bit/sec, TH1=253D or -3 return;
TH1 = OxFD;//9600 * 12 clock }

TR1 = 1;//Start timer 1

while(!Tl);

TI=0;

SBUF = btest: Module Client
return: #pragma coue

} #include<reg51.h>

SN . . RO #define ON 1
([ *** Function recieve sender******* e

receive(unsigned char btest) #define OFF O

G+ N 1 = AN
{ /lunsigned char btest = 'k';  //byte test S

SCON = 0x52: /lenable RS-485 to TxD

/Isender port mode 1 sbitisensor =F4 71,

TMOD = 0x20; sbit sensor2 = P1°2;

/MMimer 1 mode2(buad rate generation) sbit sensor3 = P173;

/ITH1 = OXFB: sbit sensor4 = P1"4;

/119200 bit/sec. TH1=253D or -3 void sender(unsigned char btest);

TH1 = OxFD://9600 * 12 clock {igine eend serel

TR1 = 1://Start timer 1 receive(unsigned char btest);

/I Func Receive serial

while(IRI);

Rl =0 void delay(unsigned int time);

btest = SBUF; void mainf)

return(btest): { unsigned int counter=1;//delay

unsigned char

}

/**=***Call TimerQ 10 mSec for delay ***** *x**** header address, position.status;

void delay(unsigned int time) // timer 0 (TFO0) unsigned char

i Unsigned inti: dip;//address[Header,Dip,Number,Status]
for(i=0ii<=time:i++) unsigned char infrared(8];

/ P1 = 0x00; // clear port

sensor! = ON; // set port P1.1 to input port



sensor2 = ON; // set port P1.2 to input port
sensor3 = ON; // set port P1.3 to input port
sensord = ON; // set port P1.4 to input port

while(1)

P2 = OxOFF;//set input port
dip = ~P2;//Dip No.
infrared[1] = sensor1; /linput
infrared[2] = sensor2;
infrared(3] = sensor3;

infrared[4] = sensor4;

dof

ENABLE = OFF; // Receive enable
header = receive(0);

address = receive(0);

position = receive(0);

status = receive(0);

jwhile(header!="l");

if(address==dip)

{
.

switch(position)// compare address of infrared

{

case 0x01: { status = infrared(1];
break; }

case 0x02: { status = infrared(2];
break, }

case 0x03: { status = infrared[3];
break; }

case 0x04: { status = infrared[4];

break; }

if(status==0)

{ status = 'Y
}
if(status==1) e
{ status = 'N';
}
====== sender packet to ACC========
ENABLE = ON;

sendei{'A"); delay(counter);
sender(address); delay(counter);
sender(position); delay(counter);
sender(status); delay(counter);

}

Jfrerrrxssaxasaxe Conation Send sendert e cas

void sender(unsigned char btest)

{

/lunsigned char btest = 'k';  //byte test

SCON = 0x52; /Isender port mode 1
TMOD = 0x20; /Mimer 1 mode2
/[TH1 = OxFB;

/119200 bit/sec, TH1=253D or -3
TH1 = OxFD;//9600 * 12 clock
TR1 = 1,//Start timer 1

while(!Tl);
TI=0;

SBUF = btest;
return;



J[Frrrrrseesanaes Eunetion recieve sendert s rrsssasas

receive(unsigned char btest)

{

}

/lunsigned char btest = 'k';  //byte test
SCON = 0x52; /Isendei5uit mode 1
TMOD = 0x20; /Mimer 1 mode2
/ITH1 = OxFB;

/119200 bit/sec, TH1=253D or -3

TH1 = OxFD;//9600 * 12 clock

TR1 = 1;//Start timer 1

while(!RI);

btest = SBUF;

return(btest);

/******Call TimerO 10 mSec for delay *********=**=*

void delay(unsigned int time) // timer 0 (TFOQ)

{

unsigned int i;

for(i=0;i<=time;i++)

{
THO = 0x88;
TLO = 0x00;
TFO=0;

while(TF0==0);

TRO=0;

return;



1154033 Visual Basic

Form Maiii Form Setting

Private Sub Form_Load() Private Sub CmdStart_Click()

Load Frm_Setting On Error GoTo Errlabel

Load Frm_ParkDP Frm_ParkDP.MSComm1.Settings = "9600,n,8,1"
Load Frm_Database Frm_ParkDP.MSComm1.CommPort = Combo1.Text
End Sub Frm_ParkDP.MSComm1.InputMode =

Private Sub CmdDatabast_Click()
Frm_Database.Show

End Sub

Private Sub CmdParkDP_Click()
Frm_Setting.Show
End Sub

Private Sub CmdExit_Click()
End

comlinputModeText

Frm_ParkDP.MSComm1.InputLen =0
Frm_ParkDP.MSComm1.RThreshold = 1
Frm_ParkDP.MSComm1.DTREnable = True
Frm_ParkDP.MSComm1.PortOpen = True
Frm_ParkDP.Timer1.Enabled = True
Frm_ParkDP.SSTab1.TabEnabled(1) = False
counter =0

counter1 =25

counter2 = 25

Frm_ParkDP.Show

End Sub Unload Frm_Setting

Errlabel:

App.Title = "ACPM_PROJECT2 TEST APP"

If Err.Number = 380 Then MsgBox "Select comport And
Select Baud rate", vbinformation, "8051 Control I/O"

If Err.Number = 8002 Then MsgBox "Port this not
support. Please select new port *, vbinformation, "8051
Control 1/0"
End Sub

Private Sub CmdClose_Click()
Frm_Main.Show

Unload Frm_Setting

End Sub



Form park display
Dim Buffer As String
Dim Status As String
Dim pause As Boolean
Dim Id As Variant

Dim Sh As Variant

Dim Temp As Integer
Dim textTemp As String

Dim mode As Boolean

Private Sub Form_Load()
txtConv.Text =™
txtconv2.Text =™
txtUse.Text ="

mode = True

End Sub

Private Sub MSComm1_OnComm()
Select Case MSComm1.CommEvent
Case comEvReceive
Dim Buffer As String
Dim mstrData(1 To 50) As String
Buffer = MSComm1.Input
TxtDatalN.Text = (TxtDatalN.Text & (Buffer))
Output
If Buffer ="C" Then
TxtDatalN.Text = ™ & Buffer
Hp3.Delay_ms (250)
txtConv.Text = TxtDatalN.Text
End If
End Select

End Sub

Private Sub Timer3_Timer()
If mode Then

mode = False

send_sync
End If
End Sub

Private Sub txtConv_Change()
Dim intCurrentLetter1 As Integer
If Len(txtConv.Text) = 4 Then
txtConv.ForeColor = vbBlack
For intCurrentLetter! = 1 To Len(txtConv.Text)
txtconv2.Text = txtconv2.Text &
Hex(Asc(Mid(txtConv.Text, intCurrentLetter1, 1))) & " "
Next intCurrentLetter1
End If
End Sub

Private Sub txtConv2_Change()
If Len(txtconv2.Text) = 10 Then
Source2$ = txtconv2.Text
searchPattern$ = "43"
foundpos2% = InStr(Source2$, searchPattern$)
texttemp2 = Mid$(txtconv2.Text, foundpos2%, 9)
If MidS(texttemp2, 1, 2) ="43" Then
Header = "C"
Address = "0" & Mid$(texttemp2, 4, 1) & "0" &
Mid$(texttemp?2, 6, 1)
If Mid$(texttemp2, 8, 2) ="4E" Then
Status = "N"
Elself MidS(texttemp2, 8, 2) ="59" Then
Status = "Y"
End If
txtUse.Text = Header & Address & Status
TxtTest.Text = txtUse.Text
txtConv.Text =™
End If
End If
End Sub



Private Sub TxtDatalN_Change()
If mode Then
Timer3.Interval = 2000
Timer3.Enabled = False
Timer3.Enabled = True
Elself Not mode Then
mode = True
End If
End Sub

Private Sub TxtTest_Change()
Dim intCurrentLetter As Integer
If TxtTest.Text <> " Then

Call splitstring(TxtTest. Text)

End If

End Sub

Private Sub splitstring(ByVal textinput As String)
Dim textTemp As String
If Len(textinput) = 6 Then
Source$ = textinput
searchPattern$ = "C"
foundpos% = InStr(Source$, searchPattern$)
textTemp = Mid$(textinput, foundpos%, 6)
Index = (MidS$(textTemp, 2, 4))
Status = Mid$(textTemp, 6, 1)
If Status = "N" Then
Show_statusN (Index)
Elself Status = "Y" Then
Show_statusY (Index)
End If
End If
End Sub

Private Sub show_label_car_status(ByVal CarStatus As
String, Index)
If CarStatus = "N" Then
Iblcarstatus.Caption =" OUT "
TxtStatus.Text = "OUT"
Elself CarStatus ="Y" Then
Iblcarstatus.Caption =" IN "
TxtStatus.Text = "IN"
End If
End Sub

Private Sub send_sync()
txtConv.Text =™

txtconvZ.Text =™

txtUse.Text ="

If MSComm1.PortOpen = False Then
MSComm1.PortOpen = True
MSComm1.InputLen = 0
MSComm1.DTREnable = True
MSComm1.DTREnable = True
MSComm1.RTSEnable = True
Hp1.Delay_ms (110)
MSComm1.Output = "A"
Hp2.Delay_ms (110)
MSComm1.RTSEnable = False
Elself MSComm1.PortOpen = True Then
MSCemm.inputLen = 0
MSComm1.DTREnable = True
MSComm1.RTSEnable = True
Hp1.Delay_ms (110)
MSComm1.Output = "A"
Hp2.Delay_ms (110)
MSComm1.RTSErable = False
End If

End Sub



Private Sub Show_statusN(ByVal Index As String) TxtAddname.Text = Label3(Id).Caption

If Len(Index) = 3 Then TxtAddress.Text = TxtAddname.Text
TxtID.Text ="0" & Index show_label_car_status ("N"), (Id)
Else: TxtID.Text = Index check_addressinc (datacourt)--
End If TxtDatalIN.Text ="
Id = lut(Mid$(TxtID.Text, 1, 2)) txtConv.Text =™
Sh = lut(Mid$(TxtID.Text, 3, 2)) txtconv2.Text ="
Text2.Text = Id & Sh send_sync
datacount = Text2.Text End If
If Sh=1Then Elself Sh = 4 Then

If Shape1(ld).FillColor = &HFF& Then
Shape1(ld).FillColor = &HEQOEOQEOD
TxtAddname.Text = Label1(ld).Caption
TxtAddress.Text = TxtAddname. Text
show_label_car_status ("N"), (Id)
check_addressInc (datacount)
TxtDatalN.Text = ™

txtConv.Text =™

txtconv2.Text =™

send_sync

End If

Elself Sh = 2 Then

If Shape2(Id).FillColor = &HFF& Then
Shape2(ld).FillColor = &HEOEOEQ
TxtAddnanie.Text = Label2(ld).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("N"), (Id)
check_addressInc (datacount)
TxtDataIN.Text =™

txtConv.Text =™

txtconv2.Text =™

send_sync

End If

Elself Sh = 3 Then

If Shape3(ld).FillColor = &HFF& Then
Shape3(ld).FillColor = &HEOEOEQ

If Shape4(ld).FillColor = &HFF& Then
Shape4(ld).FillColor = &HEOEOEOQ
TxtAddname.Text = Label4(ld).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("N"), (Id)
check_addresslInc (datacount)
TxtDatalN.Text ="
txtConv.Text =™
txtconv2.Text =™
send_sync
End If

End If

TxtDataIN.Text =™

txtConv.Text =™

txtconv2.Text =™

send_sync

End Sub

Private Sub Show_statusY(ByVal Index As String)
Dim datacount As String

If Len(Index) = 3 Then

TxtID.Text = "0" & Index

Else: TxtID.Text = Index

End If

Id = lut(Mid$(TxtID.Text, 1, 2))

Sh = lut(Mid$(TxtID.Text, 3, 2))



Text2.Text = Id & Sh
datacount = Text2.Text

If Sh=1Then
If Shape1(ld).FillColor = &HEOEOEOQ Then
Shape1(ld).FillColor = &HFF&
TxtAddname.Text = Label1(ld).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("r"), (Id)
check_addressDec (datacourii)
TxtDataIN.Text =™
txtConv.Text =™
txtconv2.Text =™
send_sync
End If

Elself Sh =2 Then
If Shape2(ld).FillColor = &HEOEOEO Then
Shape?2(ld).FillColor = &HFF&
TxtAadname.Text = Label2(Id).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("Y"), (Id)
check_addressDec (datacount)
TxtDataIN.Text =™
txtConv.Text ="
txtconv2.Text =™
send_sync
End If

Elself Sh = 3 Then
If Shape3(Id).FillColor = &HEOEQEQ Then
Shape3(ld).FillColor = &HFF&
TxtAddname.Text = Label3(ld).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("Y"), (Id)
check_addressDec (datacount)
TxtDatalN.Text ="
txtConv.Text =™

txtconv2. Text =™

send_sync
End If

Elself Sh = 4 Then
i Sitape4(ld).FillColor = &HEOEQEQ Then
Shape4(ld).FiliColor = &HFI &
TxtAddname.Text = Label4(ld).Caption
TxtAddress.Text = TxtAddname.Text
show_label_car_status ("Y"), (Id)
check_addressDec (datacount)
TxtDatalN.Text ="
txtConv.Text =™
txtconv2.Text ="
send_sync
End If

End If
TxtDatalN.Text ="
txtConv.Text =™
txtconv2.Text =™

send_sync

End Sub

Private Sub check_addressDec(ByVal datacount As
String)

If datacount <= 71 Then
counter1_dec
HpSync.Delay_ms (95)
checktab (1)

Elself datacount > 71 Then
counter2_dec
HoSync.Delay_ms (95)
checktab (2)

End If

End Sub



Private Sub check_addressinc(ByVal datacount As String)

If datacount <= 71 Then
counter1_Inc

HpSync.Delay_ms (95)
checktab (1)

Elself datacount > 71 Then
counter2_Inc
HpSync.Delay_ms (95)
checktab (2)

End If

End Sub

Private Sub countei1_Inc()
Dim strQry As String
strQry = "" & TxtAddname.Text & ™"
Data1.Refresh
Data1.RecordSource = "Select * From ticket where
Address like " & strGQry & " and Status like 'IN';"
Data1.Recordset.Edit
Data1.Recordset.[TimeOut] = TxtTimeOUT.Text
Data1.Recordset!Status = TxtStatus2.Text
Data1.Recordset!DateOut = TxtDate.Text
Data1.Recordset.Update
Data1.Refresh
counter1 = counter! + 1
Call counter_1
Call counter_All

End Sub

Private Sub counter2_Inc()

Dim strQry2 As String
strQry2 = " & TxtAddname.Text & "
Data1.RecordSource = "Select * From ticket where

Address like " & strQry2 & " and Status like 'IN';"
Data1.Recordset.Edit

Data1.Recordset.[TimeOut] = TxtTimeOUT.Text

Data1.Recordset!Status = TxtStatus2.Text
Data1.Recordset!DateOut = TxtDate.Text
Data1.Recordset.Update

Data1.Refresh

counter2 = counter2 + 1

Call counter_2

Call counter_All

End Sub

Private Sub counter1_dec()
Data1.Recordset. AddNew
Data1.Recordset!Address = TxtAddname.Text
Data1.Recordset! TimelN = TxtTimelIN.Text
Data1.Recordset! Status = TxtStatus. Text
Data1.Recordset!DatelN = TxtDate.Text
Data1.Recordset.Update
Data1.Refresh
counter1 = counter1 - 1
Call counter_1
Call counter_All

End Sub

Private Sub counter2_dec()
Data1.Recordset. AddNew
Datal.Recordset!Address = TxtAddname.Text
Data1.Recordset! TimeIN = TxtTimelN.Text
Data1.Recordset!Status = TxtStatus.Text
Data1.Recordset!DateIN = TxtDate.Text
Data1.Recordset.Update
Data1.Refresh
counter2 = counter? - 1
Call counter_2
Call counter_All

End Sub



Private Sub counter_1()
Labelfreeslot1(0) = counter1
Labelfreeslot1(1) = counter1

End Sub

Private Sub counter_2()
Labelfreeslot2(0) = counter?
Labelfreeslot2(1) = counter?

End Sub

Private Sub counter_All()
counter = counter1 + counter2
LabelfreeslotAll(0) = counter
LabelfreeslotAll(1) = counter

End Sub

Private Sub checktab(ByVal key As Integer)

Ifkey = | Then
SSTab1.TabEnabled(0) = True
SSTab1.TabVisible(0) = True
SSTab1.TabVisible(1) = False
SSTab1.TabVisible(1) = True

If counter1 = 0 Then
SSTab1.TabVisible(0) = False
SSTab1.TabVisible(1) = True
SSTab1.TabVisible(0) = True
SSTab1.TabEnabled(0) = True
End If

Elself key = 2 Then
SSTab1.TabVisible(0) = False
SSTab1.TabEnabled(1) = True
SSTab1.TabVisible(1) = True
SSTab1.TabVisible(0) = True

If counter1 = 0 Then
SSTab1.TabVisible(0) = False

SSTab1.TabVisible(1) = True

SSTab1.TabVisible(0) = True
SSTab1.TabEnabled(0) = True
End If
End If
Erd Sub

Private Sub CmdTestFrm_Click()
Frm_test.Show

End Sub

Private Sub Timer1_Timer()
TxtDate.Text = Format(Date, "DD/MM/YYYY")
LbiDate.Caption = Format(Date, "DD/MM/YYYY")
IbITime.Caption = Format(Time(), "HH:MM:SS")
TxtTimelN.Text = Format(Time(), "HH:MM:SS")
IbIStatus.Caption = "Port setting ::" &
MSComm1.CommPort & " Baud rate::" &
MSComm1.Settings
End Sub

Private Sub Timer2_Timer()
TxtTimeOUT.Text = Format(Time(), "HH:MM:SS")
End Sub

Function lut(ip As String) As Byte
dh = Mid$(ip, 2, 1)
If dh ="0" Then
lut=0
Elseif dh ="1"Then lut = 1
Elself dh ="2" Then lut = 2
Elself dh ="3" Then lut = 3
Elself dh ="4" Then lut = 4
Elself dh ="5" Then lut = 5
Elself dh ="6" Then lut = 6
Elself dh ="7" Then lut = 7

Elself dh ="8" Then lut = 8



Elself dh ="9" Then lut = 9
Elself dh ="A" Then lut = 10
Elself dh ="B" Then lut = 11
Elself dh ="C" Then lut = 12
Elself dh ="D"Then lut = 13
Elself dh ="E" Then lut = 14
Elself dh = "F" Then lut = 15
Else: lut=0

End If

dl = MidS(ip, 1. 1)
If dl ="0" Then
lut=lut+0
Elself dl ="1" Then lut = lut + 16
Elself dl ="2" Then lut = lut + 32
Elself dl ="3" Then lut = lut + 48
Elself dl ="4" Then lut = lut + 64
Elself dl ="5" Then lut = lut + 80
Elself dl ="6" Then lut = lut + 96
Elself dl ="7" Then lut = lut + 112
Elself dl ="8" Then lut = lut + 128
Elself dl ="9" Then lut = lut + 144
Elself dl ="A" Then lut = lut + 160
Elself dl ="B" Then lut = lut + 176
Elself dl ="C" Then lut = lut + 192
Elself dl ="D" Then lut = lut + 208
Elself dl = "E" Then lut = lut + 224
Elself dl ="F" Then lut = lut + 240
Else: lut =0

End If

End Function

Private'Sub CmdExit_Click()
MSComm1.RTSEnable = False
Unload Frm_ParkDP

End Sub

Form Database

Private Sub Form_Load()

Dim cost As Integer

Dim s1, s2, m1, m2, h1, h2, t, th As Integer
Adodc1.Enabled = False

End Sub

Private Sub CmdShowAll_Click()
Adodc1.RecordSource = "Select * From ticket where
Status like 'OUT""
Adodc1.Enabled = True
DataGrid1.Enabled = True
Adodc1.Refresh
End Sub

Private Sub Adodc1_MoveComplete(ByVal adReason As
ADODB.EventReasonEnum, ByVal pError As
ADODB.Error, adStatus As ADODB.EventStatusEnum,
ByVal pRecordset As ADODB.Recordset)
Dim Current As Integer
Dim All As Integer
With Adodc1.Recordset
Current = .AbsolutePosition
All = .RecordCount
End With
Adodc1.Caption =" Record " & Current & " /" & All
IbIStatusAll.Caption = "Data All " & All
End Sub

Private Sub IbllD1_Change()
If IblID1.Caption <>" Then
If Mid$(IbITimeOut.Caption, 5, 1) =""Then
s1 = Mid$(IbITimeOut.Caption, 6, 1) &
MidS(IbITimeOut.Caption, 7, 1)
Else: s1 = Mid$(IblTimeOut.Caption, 7, 2)
End If



If Mid$(IbITimeln.Caption, 5, 1) ="" Then
s2 = Mid$(IblTimeln.Caption, 6, 1) &
Mid$(IbITimeln.Caption, 7, 1)
Else: s2 = Mid$(IbITimeln.Caption, 7, 2)
End If
If MidS$(IbITimeOut.Caption, 2, 1) ="" Then
m1 = Mid$(Ib'TimeOut.Caption, 3, 1) &
Mid$(IbITimeOut.Caption, 4, 1)

Else: m1 = Mid$(IbITimeOut.Caption, 4, 2)

End If
If Mid$(IbITimeln.Caption, 2, 1) ="" Then
m2 = Mid$(IbITimeln.Caption, 3, 1) &
Mid3(IbITimeln.Caption, 4, 1)
Else: m2 = Mid$(IbITimein.Caption, 4, 2)
End If
If Mid$(IbITimeOut.Caption, 2, 1) = "" Then

h1 ="0" & Mid$(IbITimeOut.Caption, 1, 1)
Else: h1 = Mid$(IblTimeOut.Caption, 1, 2)

End If
If Mid$(IbITimeln.Caption, 2, 1) ="" Then
h2 ="0" & Mid$(IbITimeln.Caption, 1, 1)
Else: h2 = Mid$(IbITimeln.Caption, 1, 2)
End If
If s1 <s2Then
Text8.Text = (s1 + 60) - 52
Else: Text8.Text = s1 - s2
End If
Ifm1 <m2 Then
Text9.Text = (m1 + 60) - m2
Else: Text9.Text = m1 - m2
End If
Ifh1 <h2Then
Text10.Text = (h1 + 24) - h2
Else: Text10.Text = h1 - h2

End If

IblTotal.Caption = Text10.Text & "" & Text9.Text & "' &
Text8.Text A = Mid$(IbITotal.Caption, 1, 2)
Label3.Caption = A
If Mid$(Label3.Caption, 2, 1) ="" Then
Label3.Caption = "0" & Mid$(Label3.Caption, 1, 1)
Else: Label3.Caption = A
End If

Private Sub Txtsearch_KeyPress(KeyAscii As Integer)
If TxtSearch.Text <>"" Then
CmdSearch.Enabled = True
CmdSearch2.Enabled = False
End If
End Sub

Private Sub Txtsearch2_KeyPress(KeyAscii As Integer)
If TxtSearch2.Text <>""Then
CrndSearch2.Enabled = True
CmdSearch.Enabled = False
End If
End Sub

Private  Sub  TxtTimeSearch1_KeyPress(KeyAscii As
Integer)
If TxtSearch.Text <>""Then
CmdTimeSh.Enabled = True
CmdSearch.Enabled = False
End If
End Sub

Private Sub CmdSearch_Click()

Dim strQry As String
Adodc1.Enabled = True
DataGrid1.Enabled = True
DataGrid1.Visible = True

strQry = " & TxtSearch.Text & "™



Adodc1.RecordSource = "Select * From ticket where
Address like " & strQry & " and Status like 'OUT";"
Adodc1.Refresh
TxtSearch.Text ="
TxtSearch2.SetFocus
End Sub

Private Sub CmdSearch2_Click()
Dim strQry2 As String
Adodc1.Enabled = True
DataGrid1.Enabled = True
DataGrid1.Visible = True
strQry2 =" & TxtSearch2.Text & "
Adodc1.RecordSource = "Select * From ticket where
TicketID like " & strQry2 & " and Status like 'OUT""
Adodc1.Refresh
TxtSearch2.Text ="
TxtSearch2.SetFocus

End Sub

Private Sub CmdClose_Click()
Frm_Main.Show

Unload Frm_Database

End Sub
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- SN54HC04, SN74HCO04
HEX INVERTERS

SCLS078B — DECEMBER 1982 — REVISED MAY 1997

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline

(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and

Ceramic (J) 300-mil DIPs

description

These devices contain six independent invert_ers.
They perform the Boolean function Y = A in

positive logic.

The SN54HCO04 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74HCO04 is characterized for

operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT

A Y

H L

L H

logic symbolt

1 2
R 1 > -
3 4
2A <] s el
5 6
3A Bt R
9 8
e S
1 10
R i e il
13 12
A —— B

1Y
2y
3Y
4Y
5Y
6Y

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

Pin numbers shown are for the D, DB, J, N, PW, and W packages.

logic diagram (positive logic)

SN54HCO04 . .. J OR W PACKAGE
SN74HCO04 ...D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A[] 1 = 14f] Vee
1Y [l 2 13[] 6A
2A(]3 12]] 8Y
2Y |4 11{] 5A
3A(s 10]] 5Y
3v[le ol 4A

GND [} 7 8]l 4y

SN54HCO04 . . . FK PACKAGE

(TOP VIEW)
(@]
O

e

/ LI JL it

3.2 1. 2019
2A[] 4 18[] 6Y
NC[]s 17[J NC
2y [1s 16[] 5A
NC[]7 15[] NC
3al]s 14[] 5Y

910 1112 13

o N o o o o |

> 0t > <

M ZZT <

O

NC - No internal connection

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

‘Q" TeExAs
INSTRUMENTS

Copyright © 1997, Texas Instruments Incorporated

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54HC14, SN74HC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS085B — DECEMBER 1982 — REVISED MAY 1997

® Package Options Include Plastic SN54HC14 ...J OR W PACKAGE
= i i SN74HC14 ... D, N, OR PW PACKAGE
Small-Outline (D), Thin Shrink (TOP VIEW)

Small-Outline (PW), and Ceramic Flat (W)

Packages, Ceramic Chip Carriers (FK), and 1AE U v
Standard Plastic (N) and Ceramic (J) 1~ 14flVce
300-mil DIPs 1Yll2  13fleA
2A(]3 12[1 6Y
description 2Y[l4 11[] 5A
3Alls 10[] 5Y
These Schmitt-trigger devices contain six sy (le ofl 4A
independent inverters. They perform the Boolean eND[l7 8f] 4y
function Y = A in positive logic.
The SN54HC14 is characterized for operation SN54HC14 . . . FK PACKAGE
over the full military temperature range of -55°C (TOP VIEW)
to 125°C. The SN74HC14 is characterized for s ey B
operation from —40°C to 85°C. - = Z >
/4 v | o -
FUNCTION TABLE oal]4® % ' ®Puiey
(each inverter) NC ]5 71 NC
INPUT | OUTPUT 2Y s 16[] 5A
A Y :
NC [] 7 15[ NC
A E 3A[ls 14[] 5Y
L H 9 10 1112 13
[ W 1 o o
>00><
i M Z22Z 9 <
logic symbolt 6
1 2 NC - No internal connection
1A : iy S 1Y
2A : ;% 2y
3A >-——-—? 3y
4A —3:1—-—-—— S 4y
S e
6A —— —— >~ 6Y

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for the D, J, N, PW, and W packages.

A {b“ Y

logic diagram (positive logic)

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers theieto appears at the end of this data sheet.

PRODUCTION DATA information is c:sremt as of publication date. Copyright © 1997, Texas Instruments Incorporated

IS B Texas
INSTRUMENTS

POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 1



[S72

®

LM139,A
LM239,A-LM339,A

LOW POWER QUAD VOLTAGE COMPARATORS

= WIDE SINGLE SUPPLY VOLTAGE RANGE OR
DUAL SUPPLIESFOR ALL DEVICES: +2V TO
+26V OR+1V TO £18V

= VERY LOW SUPPLY CURRENT (1.1mA)

INDEPENDENT OF SUPPLY VOLTAGE

(1.4mW/comparator at +5V)

LOW INPUT BIAS CURRENT : 25nATYP

LOW INPUT OFFSET CURRENT : £5nA TYP

LOW INPUT OFFSETVOLTAGE : +1mV TYP

INPUT COMMON-MODE VOLTAGE RANGE

INCLUDES GROUND

= LOW OUTPUT SATURATION VOLTAGE :
250mV TYP. (lo =4mA)

s DIFFERENTIAL INPUT VOLTAGE RANGE
EQUAL TO THE SUPPLY VOLTAGE

s TTL, DTL, ECL, MOS, CMOS COMPATIBLE
OUTPUTS

DESCRIPTION

Thesedevices consist of fourindependentprecision
voltage comparators with an offset voltage specifi-
cations as low as 2mV max for LM339A, LM239A
and LM139A. All these comparators were designed
specifically to operate from a single power supply
over a wide range of voltages. Operation from split
power supplies is also possible.

These comparators also have a unique characteris-
tic in that the input common-mode voltage range
inciudes ground even though operatedfroma single
power supply voltags.

PIN CONNECTIONS (top view)

N
DIP14
(Plastic Package)

T e

D
S014

(Plastic Micropackage)

A

P
TSSOP14
(Thin Shrink Small Outline Package)

ORDER CODES
Part Temperature Package
Number Range NIbpTlp
LM139,A -55, +125°C o | o
LM239,A -40, +105°C ° ° °
LM339,A 0, +70°C o] of o
Example : LM139AN

/

Invertinginput 1 4 E
Nondnvertinginpt 1 5§ E

Invertinginput2 6 [}
Noninvertinginpt 2 7 E

ouput2 1 [ [] 14 Output3
oupat1 2 [ (] 13 Outputa
Va3 O

j 9  Non-nvertinginput 3

|
] 12 Ve
:] 11 Non-invertinginput 4
[} 10 invertingirput 4

:] 8  Inverting input 3

June 1998
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SN65176B, SN751768
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101B — JULY 1985 — REVISED JUNE 1899

@ Bidirectional Transceivers D 0':_(';:‘/[\'2“65

® Meet or Exceed the Requirements of ANSI ( "
Standards TIA/EIA-422-B and TIA/EIA-485-A R 1 U 8 []Vec
and ITU Recommendations V.11 and X.27 'l'?'E[ 2 708

® Designed for Multipoint Transmission on DE[] 3 6l]A
Long Bus Lines in Noisy Environments D[} 4 5[] GND

® 3-State Driver and Receiver Outputs
® Individual Driver and Receiver Enables

@ Wide Positive and Negative Input/Output
Bus Voltage Ranges

® Driver Output Capability . . . 260 mA Max
Thermal Shutdown Protection

Driver Positive ana Negative Current
Limiting

Receiver Input Impedance. . . . 12 kQ Min
Receiver Input Sensitivity . . . £200 mV
Receiver Input Hysteresis . . . 50 mV Typ
Operate From Single 5-V Supply

description

The SN65176B and SN75176B differential bus transceivers are monolithic integrated circuits designed for
bidirectional data communication on multipoint bus transmission lines. They are designed for balanced
transmission lines and meet ANSI Standards TIA/EIA-422-B and TIA/EIA-485-A and ITU Recommendaticns
V.11 and X.27.

The SN65176B and SN75176B combine a 3-state differential line driver and a differential input line receiver,
both of which operate from a single 5-V power supply. The driver and receiver have active-high and active-low
enables, respectively, that can be connected together externally to function as a direction control. The driver
differential outputs and the receiver differential inputs are connected internally to form differential input/output
(I/O) bus ports that are designed to offer minimum loading to the bus when the driver is disabled or Vo = 0.
These ports feature wide positive and negative common-mode voltage ranges, making the device suitable for
party-line applications.

The driver is designed for up to 60 mA of sink or source current. The driver features positive and negative current
limiting and thermal shutdown for protection from line-fault conditions. Thermal shutdown is designed to occur
at a junction temperature of approximately 150°C. The receiver features a minimum input impedance of 12 k<,
ar. input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN65176B and SN75176B can be used in transmission-line applications employing the SN75172 and
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN6517€B is characterized for operation from —40°C to 105°C and the SN75176B is characterized for
operation from 0°C to 70°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright @ 1999, Texas Instruments Incorporated

Pmﬁ‘lmoonfonnlospeuf'icampqvntmof exas Instruments
testing of all parameters. i S % TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Pin Description

PIN
MAX481/MAX483/ ToiAr
MAX485/MAX487/ e N e | NAME FUNCTION
MAX1487
DIP/SO | pMAX | DIP/SO | pMAX DIP/SO
; Receiver Qutput: If A > B by 200mV, RO will be high;
| . 5 i 2 R If A < B by 200mV, RO will be low.
5 4 - = 5 me Receiver Output Enable. RO is enabled when RE is low; RO is
- i high impedance when RE is high.
Driver Output knable. [he driver outputs, Y and £, are enabled
by bringing DE high. They arc high impedance when DE is low. If
3 5 — — 4 Dt the driver outputs arc cnabled, the parts function as linc drivers.
While they are high impedance, they function as line receivers if
RE is low.
4 6 3 5 5 DI Driver Input. A low on DI forces output Y low and output Z high.
Similarly, a high on DI forces output Y high and output Z low.
5 i 4 6 6,7 GND Ground
— — 5 7 9 Y Noninverting Driver Output
— — 6 8 10 Z Inverting Driver Output
6 8 — — - A Neninverting Receiver Input and Noninverting Driver Output
— — 8 2 12 A Noninverting Receiver Input
7 1 — — . B Inverting Receiver Input and Inverting Driver Output
] — 7 1 1" B Inverting Receiver Input
8 2 1 3 1K Vce Positive Supply: 1.75V < Vcc £5.25V
. -~ — = 1813 N.C. No Connect—nat internally connected
TOP VIEW SR MAXIM
RO Eﬁ}—T 8] vee MAX481
= MAX483
i % 1]8 MAX485 5
DE |3 6| A MAX487
l P MAX1487 s
o [4] 5 GND RO Eﬁ 8] vec D —
= 7.8 n
RE |2
Rt Rt
D'z’jo o 3] GIAJ\N\/—x IS 0Ee L’VV\/—,LA
° RO
gl A o4 5] GND e
» [ mmam |4 ] ]
vee [2]  maxagr 7] ovo B
MAX483
Bl e [s]o
i [ MAX487
i E MAX1487 E =
NOTE: PINLABELS Y AND 7 ON TIMING, TEST. AND WAVEFORM DIAGRAMS REFER TO PINS A AND B WHEN DE IS HIGH.
UMAX TYPICAL OPERATING CIRCUIT SHOWN WITH DIP/SO PACKAGE.

Figure 1. MAX481/MAX483/MAX485/MAX48 //IMAX148/ Pin Configuration and Typical Operating Circuit

/WA XA
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Low-Power, Slew-Rate-Limited

RS-485/RS-422 Transceivers

TOP VIEW — :
° \___, Vee MAXIN vee
vee [1] @ 8] I MAX488 |
(3] ol MAX490
o 3] (6]« 5 Y i
GND EME : b= D 6z ;\[\/\Z [_:QR;‘ g el
DIP/SO
-/ 2L
. ,
[ maxim [ = i
M) wawss Y
we[5] M0 Flew 7
ko [4] [5]0 GND GND
uMAX NOTC: TYPICAL OPCRATING CIRCUIT SHOWN WITH DIP/SO PACKAGL.
Figure 2. MAX488/MAX490 Pin Configuration and Typical Operating Circuit
TOP VIEW 00 Wep MAXIMN Voo RE
o u MAX489 ]
Y MAX491
ne. 1] E Vee 9y
w0 Eﬁ]:t_—sj = s s arm b
/T [3] ' 12] A =
ot [4] ] s 12_A P
E s et R g=
ono 6] o | v B i
GNo [7] p]nc. | osedild
3|iss ]
DIP/SO RE GND GND  DE
Figure 3. MAX489/MAX491 Pin Configuration and Typical Operating Circuit
Applications Information MAX487/MAX1487:

The MAX481/MAX483/MAX485/MAX487-MAX491 and
MAX1487 are low-power transceivers for RS-485 and RS-
422 communications. The MAX481, MAX485, MAX490,
MAX491, and MAX1487 can transmit and receive at data
rates up to 2.5Mbps, while the MAX483, MAX487,
MAX488, and MAX489 are specified for data rates up to
250kbps. The MAX488-MAX491 are full-duplex trans-
ceivers while the MAX481, MAX483, MAX485, MAX487,
and MAX1487 are half-duplex. in addition, Driver Enable
(DE) and Receiver Enable (RE) pins are included on the
MAX481, MAX483, MAX485, MAX487, MAX489,
MAX491, and MAX1487. When disabled, the driver and
receiver outputs are high impedance.

128 Transceivers on the Bus
The 48kQ, ";-unit-load receiver input impedance of the
MAX487 and MAX1487 allows up to 128 transceivers
on a bus, compared to the 1-unit load (12kQ input
impedance) of standard RS-485 drivers (32 trans-
ceivers maximum). Any combination of MAX487/
MAX1487 and other RS-485 transceivers with a total of
32 unit loads or less can be put on the bus. The
MAX481/MAX483/MAX485 and MAX488-MAX491 have
standard 12kQ Receiver Input impedance.

MAXIN




‘eatures

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable 1/O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources e

Programmable Serial Channel

Low Power Idle and Power Down Modes

lescription

1e AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
/tes of Flash Programmable and Erasable Read Only Memory (PERCM). The
vice is manufactured using Atmel’s high density nonvolatile memory technology
d is compatible with the industry standard MCS-51™ instruction set and pinout. The
-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ntional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
ash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which
ovides a highly flexible and cost effective solution to many embedded control appli-
tions.

(continued)
in Configurations FRIE
prod1 ~~ 40pvcce
P1.1 ]2 39 1 P0.0 (ADO)
P1.2 3 38 B PO.1 (AD1)
P1.3] 4 37 b P0.2 (AD2)
P1.40]5 36 [1 P0.3 (AD3)
P1.5] 6 35 1 P0.4 (AD4)
Pr.edd7 34 5 P0.5 (ADS5)
Pp1.7] s 33 [ P0.6 (ADS)
RST ] 9o 32 P0.7 (AD7)
(RXD) P3.0 ] 10 31 [0 EA/VPP
PQFP/TQFP (TXD) P3.1 0] 11 30 b ALE/PROG
Pt oty (INTO) P3.2d 12 29 [0 PSEN
caoa (TNTT) P3.3] 13 28 [0 P2.7 (A15)
RSt (To) P3.a] 14 27 [0 P2.6 (A14)
INDEX (T1) P2.5 15 28 [J P2.5 (A13)
TONEO OQY—NQ
CORNER Cro-r-oossss (WR) P3.e ] 16 25 A P2.4 (A12)
X fad i 2 > 000 0 e (RD) P3.7d 17 24 1 P2.3 (A11)
4 rﬂﬂgﬂﬂﬂﬂﬂgﬂﬁv xTaL2 O] 18 23 P2.2 (A10)
/ 4374177397377 35 XTAL1 19 22 3 P2.1 (A9)
P1.6 ] 1 33 1P0.4 (AD4) GND 20 21 [ P2.0 (A8)
P1.6 O 2 32 [OP0.5 (ADS5)
P1.7 5 3 31 [3P0.6 (ADS) PLCC
RST 4 30 [ P0.7 (AD7)
(D) P3.0]5 29 [JEA/VPP o-da
NC e 28 [ONC caaaa
XD) P3.1 7 27 DALE/PROG L
ro) P3.2 8 28 M PSEN INDEX o i
T) P3.3 4 9 25 (O P2.7 (A15) CORNER :2...-'30 gddoo
r0) P3.4 10 24 OP2.6 (A14) \\ &nnaaz>cacaa
1) P3.5 11 23 O P2.5 (A13) by :
1231475161718 %021, Pl.sr 5 37 1 43 413915p0 4 (AD4)
gJouuoouuuug P1.6]8 38[JP0.5 (ADS)
i e i Slas e P1.70]9 37[3P0.6 (ADS)
feEfoonaand RSTC]10 36[3P0.7 ‘ADT)
XK e o (RXD) P3.0]11 : 35[JEA/VPP
EE oo NC (]12 34JTINC
2z --<<< (TXD) P3.1{13 33[TALE/FROG
(INTT) P3.2r]14 32/ FSEN
(INTT) P3.3]15 31[0P2.7 (A15)
(To) P3.4c]16 30[3P2.6 (A14)
(T1) P3.5C]17 29[1P2.5 (A13
18'%021222% 2% bs !
Uogutguoooyg
eXNT00S " Nn
4
ceffo aadde
"”Xx AAAAA
[ PR
B gz

:

IMEL

8-Bit
Microcontroller
with 4K Bytes
Flash

AT89C51

0265F-A-12/97
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—— : TSOP48..

Vishay Telefunken
Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP4830 30 kHz TSOP4833 33 kHz
TSOP4836 36 kHz TSOP4837 36.7 kHz
TSOP4838 38 kHz TSOP4840 40 kHz
TSOP4856 56 kHz

Description

The TSOP48.. — series are miniaturized receivers for
infrared remote control systems. PIN dicde and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the

standard IR remote control receiver series, supporting '
all major transmission codes. //

14 500
Features
® Photo detector and preamplifier in one package ® Low power consumption
® |Internal filter for PCM frequency e High immunity against ambient light
® Improved shielding against electrical field ® Continuous data transmission possible
disturbance (800 bit/s)
® TTL and CMOS compatibility e Suitable burst length >10 cycles/burst
e Output active low
Block Diagram
3 by
S
Input Control
3 Circuit
30 kQ
5 ' : !
PIN D
Band Demodu- .
-~ AGC [ Pass ™ Btor ‘f‘ ;
B2
9612226

Document Number 82090 www.vishay.com
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TAIWAN OASIS LED DATA SHEET (FOR INFRARED)

ASIS
P PART NO. : TOIR-50b94bCEa

ABSOLUTE MAXIMUM RATINGS AT TA=25°C

PARAMETER SYMBOL DATA UNIT
Forward Current IrM 100 mA
- R
Reverge Voltage VR 6 \Y
Power Diggpation Pp 150 mW
Operating Temperature Range —€5 ‘to 85 e
Storage Temperature Range =a0to: +85 °a

Lead Sold Temperature
(1/10 Inch Below Seating Plane)

260°C for 3 sec.

LECTRICAL/OPTICAL CH

ARACTERISTICS AT TA=25°C

PARAMETER SYMBOL DATA UNIT TEST CONDITION
; Distance: 10cm
Radiated Output Power Po(typ.) 12:0 mW IF =50mA
' Detector Area: 1cm®
YR 1 25
Forward Voltage Vr MAX. 1.45 \Y Ir=20mA
- Wavelength AP 940 nm Ir=20mA
Spectrum Width of Half Value AN 50 nm Ir=20mA
Reverse Current Ir 10 nA Vg =5V
Full Viewing Angle 2X40 25 ° Ir =20mA
Lens Water Clear
 Radiation Material GaAs/GaAs
PACKAGE DIMENSIONS & :
INTERNAL CIRCUIT DIAGRAM 2’( ? = e
+ 04.98!08.1 —I‘ 1.50max
¢2.80201 | 25.40min |
— CATHODE 1.5%0.5/ !
8.7010.1
DATE | o1/10/01"| SCALE | 26:1  |TOLERANCE| mewzs | DRAWN| #£Hiz: |CHECKED
UNIT | M/M  |SHEET NO| 1,2 DRAWING NO.| S-60b94bCEa-A |CUSTOMER APPROVED




