dilnveayanalg LLEEL LTI, 17 P 'y

szuuntuangiasalliihmealuthunuudanarldrmudunesnin

INTERNET-BASED HOME AUTOMATION SYSTEM

W

d
HINATIRTIN Hsznsal

HILTNAIF 13195380014

Pagy

seceosanserssestnoosneoshy

mYriy.....
‘:% |
IAUNTLUE o eeetetneiaesse Sitece

25 1.0, 2549

o/ A =
Sugfou). bt

a A g 1 = =2 [ a v a
PyaninusuduauniesmstnymmunangnsdSygnlsnssumansiiama
M1IFNIAINTINMNTIANN

A v a d
MAIWNIMINTIUMIIAN  AMLIAINIINMAAT

amtumalulagwszseundudinammsmansz i

Unisfnu 2547 Yidpopga

01!.'...‘




INTERNET-BASED HOME AUTOMATION SYSTEM

YAOWAPA NIRAKRON
SEKSAN VANGRUAMKLANG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENT ATION ENGINEERING
DEPARTMENT OF INSTRUMENTATION ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

2004



MAIFIIAINTIUMITIAAN
a d
AMIAINTIUATAAT
L = v v o
aaiiunalulagnszenaudInunmmInanszila

TususestfSayaniinus

Y
shdetSuaniinus  szuumugueasel Ifhaeluthunuudeuan ldrmusunesiia

INTERNET-BASED HOME AUTOMATION SYSTEM

v} o o a 4 LY o @
WnfAnEEdaTh UNENNIINT Hsznsal s¥aszd107 45015610
UILANTSTS nasunane - svailsgdina 45015626
Pagan INTTUANAATUUDA
MU IAINTTUNITIAAY
= =®
Unmsenmn 2547
v o d v 4'
2191588 UANLS QI HWUS aeiioYa

¢ a g v do
DIVTTYUITUNT DIFUNINEIANUS

LY A = a; o = =t
TunheuAl Nady. < Juwsh 23 TUINY W.E. 2548

4 a a 4 a a @
aoufiaoy o HoalSyaninus 71n3513AINI TNMIIANY

MAIVITUTOWA?

UV

¢
a = J

(59. U52@n5 aawsed

Q

HIHTMAIYIAINTIHMITTARY



Y o a d c’bl .ﬁ 9/ V n’ll oY a d o
WitelSwaniinus  syuualugugnsel Whmeludhuuudsa ldrmudumesidia
INTERNET-BASED HOME AUTOMATION SYSTEM
TinAnngdam W fseasal
YENETT  HITINNAN
gl g2 s a ¢ o o
210158nd3pI 919158USUNT FITWITAEIAIUY

= =
Unsenen 2547

unfiade
3 [ v 3 s/
Tnseenilidums@euTdsunsudszgad | ieldlumsdsamaiosld Iiihuuuds

1 @ [ ~ [} o (|
L’Jﬁ'l"l@,]} 4 FOITYUIU Llﬁzﬁ’llﬂim‘lﬁﬂﬁﬂ’luzimfﬂﬁ mmsmmammmueamflu 3 A4

E4
o &

safinemadTilsunsy Tdun TusunsuTeuwe Taeld HTML s2uf0 @0 (ASP : Active
Server Pages) Tdsunsumauqugdnsallih medwidivines Tavl$iulasd eud
FSnes uaz leolewa a1s :7 Internet Information Server) 33WAL Visual Basic 6.0
Tosunsunrunlalnsaou Tnsames . TumsannmadnTlsunsy - daumsdmensanng

forvvsarvguglngel Wi Taol¥luTasneuInsames MCs=51 lumawann



Thesis Title Internet-Based Home Automation System

Authors Miss.Yaowapa Nirakron
Mr.Seksan Vangruamklang
Thesis Advisor . Mr.Narin Tummarukvatana
Year 2004
ABSTRACT

This project presents an applied software to control the 4 channel electrical
equipments with timer. Furthermore We can check status of relay.- Tﬁe program is divided into
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Tasanuduiusszndussdufuamasinzuudumesiafie  ussAuUINUUBUIRBSIHAGN

unudae 0 YIS UALLNUAIEAT 1 HagUh 4.7

+15V
Logic O
(space)
+5V
Change | =~~~ 4y (circuit common)
status
-5V
Logig 1 o
-15V

547 uaasiidiiannufssnziioynves RS-232

Todunamassnziinguiuldane nsesiuauimudom 1 uagussduuININUdIY
10 elinilesnssne 0 usadulWihfiedyadosogluaag + sv Ga+15v  luvhues
Boarumaunuszay 1 seduusuiienyaazdoseglugie-sv 8¢ -15v  dmiugosis
%30 dead-band gluTas +5V fis -5V T¥eFeni $ra/3ouaamue (ransition region) 4]
aunsofmuamassnzld wineanuhAusuesnaluge +s v s —sv gauta

d o o
anwmneldidlu o nie 1 7168 dgii 4.8 ¥



+15V

Logic 0
(space)

Change +3V

status 3V

Logig 1

Al '1 5V

a

511 4.8 aasiadiiannuinTIny HoUAYE RS-232

' =t a2 T o o @ o @ a ar d
Jounneafissdemorssninminennudmiuduwatuerdnade arwnives
' = = - - U ° ' v a v
$291/A8Ua0 1Y (transition - region) Tavgaed llenmsafimuaniassng lAueedumaning
2 A 1 o dyo o J
Fine 6 V (3 V Be-3 V) luwmefigasdenduiidmiveduandeds 10 v 6 v -5 V)

é T o el
"'lf\‘lﬂ’J'lﬂJLLﬂﬂﬂNﬁﬂ’nuﬂ"lﬂﬂ]u%ﬂﬂ

4.4.4 230138V AYYIUTUNIU
amuuAnANsEnsSIfaa Ui umgafiaesvensuldSenin . $aans
Q a’ é T QU
pousUFINTUNTY (noise  margin) FinuwanuineesvonldiidyanasunIueenn
o Y 1A 9 (1 v 9 Aa A q/adyd g -
anatgounu 1 Tashidwanedinssnznauma Fapaaudaiivsz lesminnlunam
o g 9 a kY T dal o w [ [
$ufludevfumotoyariugdnsaindudadygusuniy 1w yaipes Wi vaoaly

4 o 4 4 1
Wooarsaiud 29955 Il tazginasimifiomsaien

1 ] A a o o = o [
ﬁﬁuﬁ’]\‘ﬁgﬁ'ﬂ\‘l“l)"NL‘lJﬁUuffﬂ’]uZﬂlﬂﬁﬂuw‘ﬂuﬁmﬂ']@n’!ﬂu@ﬂ%']ﬂ"l]%’;ﬂ’]ﬁﬂ’lﬂlﬂu‘ln\‘l

@

o Y o o 9 g o N Y] 9 o
YRNITUTUUTIUIUNIULA fN‘V]’]ﬂu’W]Lﬂu“lf’Nﬂﬁ@ﬂﬂﬂ (safety margm) Ay Iﬂﬁlﬂ’]ialﬁlﬁ\‘lﬂu

o o

4 ) a s § 1 o o - [ s ! d

Fogmifuussuiinnnseumondia  slsesmunsaiuus ufinnasnnioinyaldts
o v [ Y 1 o TEY A

aolvad lnodoya linndhggaefismuansing lildvedume
z& as . ISy Y a
ipeninusaduInlnazianse (direct current voltage) gapito lifosinnlumoiniia

9 3
suannsegandly lguluaeiduuaeg  faiu 1nasgiu RS-232 Telidedmuadmiy

o 1w y o o d o
aiyﬂpmﬂmﬂuﬁaammaumpm%y‘a sﬁmﬂmatgmumﬂ'mﬂmm:aagaunmﬂﬁuaum%mﬂu

@ Y

Faanaussiu ihnszuanss



36
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Tsunsunaz99InIuaN

5.1 aauvedlisunsy Visual Basic

]
=

° Ao @ ' ! o '
dwhasudeya nngwdeyn AFldnudenummUMIIND: udadsdoya
L@ o . A ) . 4 - ya A

1334 11J874 Micro Controller tWDAIUAY Relay Talsunsy Visual Basic ummjﬂu"lmmim Server
pray 1o dyu v Y PR t 9 Py
Naoagiugan LAY paz TdsunsuiifenesiudoyaiuaniuziinRelay g llga

giudoyaiiold Web Server wana g1 Fauns 1ua01uzves Relay

Public stl, st2, st3, st4 As Boolean
Public data, recData As Integer
Public pread As Integer
Public N As Integer
Private Declare Function Inp Lib "DllPort.dll" Alias "Inp32" (ByVal PortAddress As Integer) As
Integer ' » :
Private Sub Form Load()
mscSender.CommPort = 1
mscSender.Settings = "9600, 1,8, 1"
mscSender.PoﬁOpen =True
pread = &H379
End Sub
1111111111111111111111
Private Sub Timerl Timer()
Labell.Caption = Now()
Adodc1(0).Refresh
If (Labell.Caption >= Textl .Text) And (Labell.Caption <= Text2.Text) Then
"MsgBox "1".
Shapel.BackStyle =1
Shapel.BackColor = &HFF00&
Adodc1(0).Recordset("stl_set") ="1"

stl = True
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Call Send

End If

If (Labell.Caption >= Text2.Text) And (Adodc1(0).Rec§rdset("stl_set") ="1") Then
‘MsgBox "2"
Shapel.BackStyle =1
Shapet.BackColor = &HFF &
Adodc1(0).Recordset("stl_set") ="0"
stl = False
Call S.end

End If

'222222222222222222222222

If (Labell.Caption >= Text3.Text) And (Labell.Caption <= Text4.Text) Then
Shape3.BackStyle =1
Shape3.BackColor = &HFF00&
Adodcl(0).Re§ordset("st2_set") =""
st2 = True
Call Send

EndIf

If (Labell.Caption >= Text4.Text) And (Adodcl(O).Recordset(“st2_set"i ="1") Then
Shape3.BackStyle = 1
Shape3.BackColor = &HFF&
Adodc1(0).Recordset("st2_set") ="0"
st2 = False
Call Send

End If

'333333333333333333333333

If (Labell.Caption >= Text5.Text) And (Labell.Caption <= Text6.Text) Then
ShapeS.BackStyle = 1
Shape5.BackColor = &HFF00&

Adode1(0).Recordset("st3 set")="1



st3 = True
Call Send
End If
If (Labell.Caption >= Text6.Text) And (Adodc1(0).Recordset("st3_set") ="1") Then
Shape5 .BackStyle =1
Shape5.BackColor = &HFF&
Adodc1(0).Recordset("st3_set") ="0"
st3 =False
Call Send
End If

'444444444444444444444444
If (Labell.Caption >= Text7.Text) And (Labell.Caption <= Text8.Text) Then
Shape7.BackStyle = 1
Shape7.BackColor = &HFF00&
Adodc1(0).Recordset("st4_set") ="1
st4 = 'frue
Call Send
End If
If (Labell.Caption >= Text8.Text) And (Adodc1(0).Recordset("st4_set")="1") Then
Shape7.BackStyle =1
Shape7.BackColor = &HFF&
Adodc1(0).Recordset("st4_set") ="0"
st4 = False
Call Send

End If

3k sk 3k ok ok ok %k ok ok ok ok sk ok 3k ok sk sk ok ok ok ok

Call rx

Adodc1(0).Recordset.Update

End-Sub
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Private Sub Send()
Dim x1, x2, xﬁ, x4, ¢ As Integer
Dim send_data, hdaté As String
If stl Then
x1 =8
Else
x1=0
End If
If st2 Then
xZ =4
Else
x2=0
End If
If st3 Then
x3=2

Else

End If
If st4 Then
x4=1
Else
x4=0

End If

c=x1+x2+x3+x4
Ifc>9 Then

If ¢ = 10 Then hdata = "A"
If ¢ = 11 Then hdata ="B"
If ¢ = 12 Then hdata = "C"
If c = 13 Then hdata ="D"
If ¢ = 14 Then hdata = "E"
If ¢ = 15 Then hdata = 'E'|
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Else
hdata = CStr(c)
End If
send data="&H" + hdata
Label8.Caption = send_data
mscSender.Output = Chr(ClInt(send_data))
End Sub
Privaté Sub er() 'Timer6_Timer()
'Ado'd_cl(.l).Refresh
N= Inp(pread)
Label29.Caption = N
Select Case N
Case 62
Adodc1(0).Recordset("stl_re") ="1"
Adodc1(0).Recordset("st2_re")="0"
Adodc1(0).Recordset("'st3_re") = "0"
Adodc1(0).Recordset("st4_re") ="0"
Shape2.BackColor = &HFF00&
Shape4.BackColor = &HFF&
Shape6.BackColor = &HFF&
Shape8.BackColor = &HFF&
Case 254
Adodc1(0).Recordset("st2_re") ="1"
Adodc1(0).Recordset("stl re") ="0"
Adodc1(0).Recordset("st3_re") ="0"
Adodc1(0).Recordset("std_re") ="0"
Shape4.BackColor = &HFF00&
Shape2.BackColor = &HFF&
Shape6.BackColor = &HFF&
Shape8.BackColor = &HFF&
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Case 94

Adodc1(0).Recordset("'st3 re")="1"
Adodc1(0).Recordset("st2_re") ="0"
Adodc1(0).Recordset("'st1_re") ="0"
Adodc1(0).Recordset("'st4_re")="0"
Shape6.BackColor = &HFF00&
Shape2.BackColor = &HFF&
Shape4.BackColor = &HFF&

Shape8.BackColor = &HFF &

Case 110

Adodc1(0).Recordset("st4_re") ="1"
Adodc1(0).Recordset("st3 _re") ="0"
Adodc1(0).Recordset("st2 re") = "0"
Adodc1(0).Recordset("st1_re") ="0"
Shape8.BackColor = &HFF00&
Shape2.BackColor = &HFF&
Shaped.BackColor = &HFF &
Shape6.BackColor = &HFF&

Case 190

Case 30

Adodc1(O).Recordset("stI_re") = MY
Adodc1(0).Recordset("'st2_re")="1"
Adodc1(0).Recordset("st3 re")="0"
Adodc1(0).Recordset("st4 re") ="0"
Shape2.BackColor = &HFF00&
Shape4.BackColor = &HFFOO&
Shape6.BackColor = &HFF&

Shape8.BackColor = &HFF&

Adodc1(0).Recordset("stl_re")="1"
Adodc1(0).Recordset("st3 re")="1"
Adodc1(0).Recordset("'st2_re") ="0"

Adodcl(0).Recordset("'st4 re") = "0"
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Shape2.BackColor = &HFF00&
Shape6.BackColor = &HFF00&
Shape4.BackColor = &HFF&
Shape8.BackColor = &HFF&

Case 46
Adodc1(0).Recordset("stl_re")="1"
Adodc1(0).Recordset("st4 re")="1"
Adodc1(0).Recordset("st2_re") ="0"
Adodc1(0).Recordset(st3_re") = "0"
Shape2.BackColor = &HFF00&
Shape8.BackC§lor = &HFF00&
Shape4.BackColor = &HFF&
Shape6.BackColor = &HFF&

Case 222
Adodc1(0).Recordset("st2 re") ="1"
Adodc1(0).Recordset("st3 re") =" lA"
Adodc1(0).Recordset("st1_re")="0"
Adodc1(0).Recordset("st4 re") ="0"
Shape4.BackColor = &HFF00&
Shape6.BackColor = &HFF00&
Shape2.BackColor = &HFF &
Shape8.BackColor = &HFF

Case 238
Adodc1(0).Recordset("st2_re") ="1"
Adodc1(0).Recordset("st4 re")="1"
Adodc1(0).Recordset("'st1_re")="0"
Adodc1(0).Recordset("st3 re")="0"
Shape4.BackColor = &HFF00&
Shape8.BackColor = &HFF00&
Shape2.BackColor = &HFF&

Shape6.BackColor = &HFF&
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Case 78

Adodc1(0).Recordset("st3 re")="1"
Adodcl(0).Recordset("st4 re")="1"
Adodc1(0).Recordset("st1_re")="0"
Adodc1(0).Recordset("st2_re") ="0"
Shape6.BackColor = &HFF00&
Shape8.BackColor = &HFF00&
Shape2.BackColor = &HFF&
Shape4.BackColor = &HFF&

Case 158

Adodc1(0).Recordset("stl re") ="1"
Adodcl (O).Recordset("stZ_re") ="i"
Adodc1(0).Recordset("st3 re") ="1 "
Adodc1(0).Recordset("st4_ré") ="Q"
Shape2.BackColor = &HFF00&
Shape4.BackColor = &HFF00&
Shape6.BackColor = &HFF00&
Shape8.BackColor = &HFF &

Case 174
Adodc1(0).Recordset("st1 re")="1"
Adodc1(0).Recordset("st2 re")="1"
Adodc1(0).Recordset("st4 re")="1"

Adodel(0).Recordset("st3_re") ="0"
Shape2.BackColor = &HFF00&
Shape4.BackColor = &HFF00&
Shape8.BackColor = &HFF00&
Shape6.BackColor = &HFF&

Case 206
Adodc1(0).Recordset("st2_re")="1"
Adodc1(0).Recordset("st3 re")="1"
Adodc1{(0).Recordset("st4 re")="1"
Adodcl(0).Recordset("stl. re") ="0"
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Shape4.BackColor = &HFF00&
Shape6.BackColor = &HFF00&
ShﬁpeS.BackColor = &HFF00&
Shape2.BackColor = &HFF&

Case 14
Adodc1(0).Recordset("stl_re")="1"
Adodcl (O).Recordset("st3_re"A) ="i"
Adodc1(0).Recordset("st4 re")="1"
Adodc1(0).Recordset("st2 re") ="0"
Shape2.BackColor = &HFF00&
Shape6.BackColor = &HFF00&
Shape8.BackColor = &HFF00&
Shape4.BackColor = &HFF&

Case 142
Adodc1(0).Recordset("sti_re")="1"
Adodc1(0).Recordset("st2_re")="1"
Adodc1(0).Recordset("st3 re") ="1"
Adodc1(0).Recordset("st4 re")="1"
Shape2.BackColor = &HFF00&
Shape4.BackColor = &HFF00&
Shape6.BackColor = &HFFO0&

Shape8.BackColor = &HFF00&

Case 126
Adodc1(0).Recordset("stl re")="0"
Adodc1(0).Recordset("st2_re") ="0"
Adodc1(0).Recordset("st3 re")="0"
Adodc1(0).Recordset("st4 re")="0"
Shape2.BackColor = &HFF &
Shape4.BackColor = &HFF &
Shape6.BackColor = &HFF&

Shape8.BackColor. = &HFF&
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End Select

End Sub

5.2 @auveallsunsu ASP
sifludauves Web Page fuamaldglfnuldnsendeyamsana qaomsves
£ & o o ' o 4 4 o a
Relay Fedeoyaidenuliliussgndaldfspudeyaitedede ldsdmveslusunsy Visual

Basic

5.2.1 N9 login

<html>

<head><title>FonBuriiaid g Toumngn<site

<meta http-equiv="content-type" content="text/html;charset=windows-874">
<link rel=stylesheet type=text/css href="member.css">

</head>

<body bgColor;LightCyan>

<br>

<br>

<br>

<center>

<table cellspacing=0 cellpadding=0 width=200>

<tr><td><img src="login.gif" width="202" height="47"></td></tr>
<tr><td bgcolor=#000000>

<table width=100% cellspacing=1 cellpadding=1>

<tr><td bgcolor=#e0e0e0>

<form method=post action="main.asp">

<table width=100%><tr><td>

<b>Username : </b></td><td><input type=text name=sek size=8>
</td></tr><tr><td>

<b>Password : </b></td><td><input type=password name=123 size=8>
</td></tr><tr><td colspan=2 align=right>

<input type=submit class=input button value=Login>



o

49

<input type=reset class=input_button value=Clear>
</td></tr></tab1e$

</form>

</td></tr></table>

</td></tr></table>

</center>

</body>

</html>

5.2.2 MINAWUAAITOIUZUDI Relay

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML> A

<HEAD>

<meta http-equiv="Content-Type" content="text/html; charset=windows-874">
<meta http-equiv="refresh" content="10"; url=http://192.168.0.27/projict/main.asp>-
<script language="JavaScript"> | 7

<I-

@ < v w )
var year,month,date;hour,minute,second,today; /¢ Frasus PR usiaauavves i
function Convert(input)
o o 4 o
{ var output="000"+input, /s WiiludeanulasmsFonmguikhdrumi

return(output.substring(output.length-2,output.length));/ Hannau lagAal AR D

{ g @ 4 g a Y o " o d
} /a3 input Wniduiawndnmed Weulawlluaasaalnaen 2 AIMaL Nag

Hurald @ 0 Aadunthldée

(0S)

function Now()

{ DateTime=new Date(); /@3133ng (object) FadefuTunavesszuulfians

year=DateTime.getYear();
month=DateTime.getMonth()+1; /NA0ILIN 1 ¥ALsY NI TTUVNVIADUGUIN O
date=DateTime.getDate();

hour=DateTime.getHours();



minute=Date Time.getMinutes();

second=DateTime.getSeconds();

today#Convert(date)+"/"+Conve1‘c(month)+"/"+"25"+Convert(year+543)+" "+ /..

Flu wer 1901 543 1an
9/ P-4 v Y a t 9
/AN UNYN A.71. 2 Haney ﬂvllm@ﬂm'] 543 U1UIN
Convert(hour)+":"+Convert(minute)+":"+Convert(second);
<1 o [
FNT.innerText=today;/LLAAI0DNNIUIVINIATIAWHN UL ID=TXT
setTimeout("Now()", 1*¥1000); /S mual#swianiaimn 1 3w
}

= N
</script>
<center>

<body onload="Now()" bgColor=LightGoldenrodYellow>
<font ID=FNT size=6 color=red></font><br>
</center>

<center>

<br>

<br>

<h2>

<font color=Aqua>

szuuanuauglnsel ik Bumesiun

</h2>

<br>

<table border="1" cellspacing="10">

<%

Set Conn=Server.CreateObject("ADODB.Connection")

Conn.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data

Source=C:\Inetpub\wwwroot\project\dbcontrol.mdb"

Set rs=Server.CreateObject("ADODB.Recordset")

Sql="Select * From tbcontrol"

rs.Open Sql, Conn, 0, 3, 1

Response, Write "<tr>"
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Response.Write "<td>"

EUENIUE=YAL ,
Response. Write "<center>"
if rs("stl_set") ="1" then
Response.Write "<img src=linux.jpg width=75 héight=75 >t
Else
Response. Write "<img src=vis.jpg width=75 height=75 >"
end if
Response.Write "</center>"
Response.Write "<center>"
Response. Write"@R1UZNTI 5 WU
Response.Write "</center>" .
' Response. Write"<br>"
Response. Write"<br>"
Response. Write "<center>"
ifrs("stl_re") ="1" then
Response. Write "<img sre=linux.jpg width=75 height=75 >"
else
Response. Write "<img src=vis.jpg width=75 height=75 >"
end if
Response.Write "</center>"
Response.Write "<center>"
Response. Write "@011EMTNI9TH"
Response.Write "</center>"
Response.Write "<br>"
Response.Write "1a1la " & rs("pl_timeon")
Response.Write "<br>"
Response.Write "<br>119100" & rs("pl_timeoff")
Response. Write "<form method=post action="timeset1.asp’ id=form] name=form1>"
Response.Write "<center>"

Response. Write "<INPUT type='submit' value='f31307" id=submitl



name=submit1></form>"
Response.Write "</center>"

Response.Write "</td>"

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

Response. Write "<td>"

' 9IUANIUT=YA2

Response.Write "<center>"

if rs("st2_set") ="1" then
Response.Write "<img sre=linux jpg width=75 height=75 >"
-else |
Response. Write "<img src=vis.jpg width=75 height=75 >
end if
Response. Write "</center>"
Response. Write "<center>"
Response.Write"’dmuzmi’éfﬁ\ﬂu"
Response. Write "</center>"
Response. Write"<br>"
Response.Write "<center>"
if rs("'st2_re") ="1" then
Response. Write "<img src=linux jpg width=75 height=75 >"
else
Response. Write "<img src=vis.jpg width=75 height=75 >"
endif
Response. Write "</center>"
Response. Write "<center>"

Response:Write e A PR PR (RN RRFR



Response.Write "</center>"

Response.Write "<br>"

Response. Write "manda " & rs("p2_timeon")

Response. Write "<br>"

Response.Write "<br>17a711A" & rs("p2_timeoff")

Response.Write "<form method=post action="timeset2.asp' id=form2 name=form2>"

Response.Write "<center>"

Response.Write "<INPUT typc='submit’ value=‘$§;’~3l’m’l' id=submit2
name=submit2></form>" | i

Response.Write "</center>"

Response.Write "</td>"

sk s ok sk sk ke ok ok ok 3k sk sk sk 3k e ok oK ke ok Sk ok sk ok 3 oK oKk sk ok ok ok sk sk ke ok sk sk sk sk skok sk okosk sk ok ok ok ok

Response.Write "<td>"

' IUAATU=A3

Response.Write "<center>"
if rs("st3_set")="1" then

Response. Write "<img src=linux.jpg width=75 height=75 >"
else

Response. Write "<img src=vis.jpg width=75 height=75 >"
end if

Response. Write "</center>"

Response.Write "<center>"

Response.Write"ﬁmuzmi’gﬂﬂu"

Response. Write "</center>"

Response. Write"<br>"

Response. Write "<center>"
if rs("st3_re")="1" then

Response.Write "<img src=linux.jpg width=75 height=75 >"

else
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Response.Write "<img src=vis.jpg width=75 height=75 >"
end if

Response.Write "</center>"

Response.Write "<center>"

Response. Write "001UgATH"

Response. Write "</center>"

Response.Write "<br>"

Response.Write "rautle " & rs("p3_timeon")

Response.Write "<br>"

Response.Write "<br>1a A" & rs("p3_timeoff")

Response. Write "<form method=post action="timeset3.asp' id=form3 name=form3>"

Response. Write "<center>"

Response. Write "<INPUT type='"submit' value=’¢;f\u’3fﬂ' id=submité
n;me=submit3></form>"

Response.Write "</center>"

Response. Write "</td>"

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

Response. Write "<td>"

DIUADIUT=YR4

Response. Write "<center>"
ifrs("st4_set") ="1" then

Response. Write "<img src=linux jpg width=75 height=75 >"
else

Response. Write "<img src=vis.jpg width=75 height=75 >"
end if

Response. Write "'</center>"

Response.Write "<center>"

Response.Write"ﬁmuzmif?‘f'x‘lﬂu"

Response.Write "</center>"

Response:Write"<br>!"



Response. Write "<center>"

ifrs("st4_re")="1" then

Response.Write "<img src=linux.jpg width=75 height=75 >"

else

end if

Response.Write "<img src=vis.jpg width=75 height=75 >"

Response.Write "</center>"

Response.Write "<center>"

Response. Write "EOIHEAMINIOU"

Response. Write "</center>"

Response. Write " <br>"

Response. Write "ma1a " & rs('p4_timeon™)

Response. Write "<br>"

Response. Write "<hr>11a11la" & rs("p4_timeoff™)

Response.Write "<form meth§d=post action="timeset4.asp' id=form4 name=form4>"
Response.Write "<center>" ;

Response. Write "<INPUT type='submit' value='MN1I01" id=submit4

name=submit4></form>"

%>

Response. Write "<center>"
Response. Write "</td>"

Response.Write "</tr>"

</table>

</center>

</body>

</HEAD>

</HTML>

<%

5.2.3 Tlsunsuasdorayai 1

Set Conn=Server.CreateObject("ADODB.Connection")
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Conn.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data

Source=C:\Inetpub\wwwroot\project\dbcontrol.mdb"

Y%o>

<%

Set rs=Server.CreateObject("ADODB.Recordset")
Sql="Select * From tbcontrol"

15.0pen Sql, Conn, 0, 3, 1

timeon = Request.Form("text1")
timeoff = Request.Form("teth")
Response.Write "Posting"
rs("pl_timeon") =timeon
rs("pl_timeoff") = timeoff
rs.Update

rs.Close

set rs=Nothing

conn.Close

set conn=Nothing

Response.Redirect "main.asp”

5.2.4 Tsunsudatoyayai 2

Set Conn=Server.CreateObj ect("ADODB._Connection")

Conn.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data

Source=C:\Inetpub\wwwroot\project\dbcontrol.mdb"

Set rs=Server.CreateObj ect("ADODB.Recordset")
Sgl="Select * From tbcontrol"

rs.0Open Sql, Conn, 0, 3, 1

<
QT2

timeon = Request.Form("text1")
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timeoff = Request.Form("text2")
Response.Write "Posting"
rs("p2_timeon") = timeon
rs("p2_tirheoff') = timeoff
rs.Update

rs.Close

set rs=Nothing

conn.Close

set conn=Nothing

Response.Redirect "main.asp"
%>
5.2.5 T sunsadedoyayan 3

<%
Set Conn=Server.CreateObject(" ADODB.Connection")
Conﬁ.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data
Source=C:\Inetpub\wwwroot\project\dbcontrol. mdb"
Set rs=Server.CreateObj ect("ADODB.Recordset")
Sql="Select * From tbcontrol"

1s.0pen Sql, Conn, 0, 3, 1

timeon = Request.Form("text1")
timeoff = Request.Form("text2")
Response.Write "Posting"
rs("p3_timeon") = timeon
rs("p3_timeoff") = timeoff
rs.Update

rs.Close

set rs=Nothing
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conn.Close
set conn=Nothing

Response.Redirect "main.asp"
%>

5.2.6 Tsunsudederyayai 4
<%
Set Conn=Server.CreateObject("ADODB.Connection")
Conn.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data
Source=C:\Inetpub\wwwroot\project\dbcontrol.mdb"
Set rs=Server.CreateObject(" ADODB.Recordset")
Sql="Select * From tbcontrol"

rs.0Open Sql, Conn, 0, 3, 1

timeon = Request.Form("'text1")
timeoff = Request.Form(“text2")
Response. Write "Posting"
rs("p4_timeon") = timeon
rs("p4_timeoff") = timeoff
rs.Update

rs.Close

set rs=Nothing

conn.Close

set conn=Nothing

Response.Redirect "main.asp”
%>

5.2.7 nihengfanmyai 1

<html>
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<head><tifle>3 VUAWINI</title>
<meta http-equiv="content-type" content="text/html;charset=windows-874">

<link rel=stylesheet type=text/css href="member.css">

<script language="JavaScript">
<I--

N 9 o ) v a LYY o
var year,month,date,hour,rmnute,second,today; fradradauls 1A Pusriaalauuey/

N
function Convert(input) ‘
{ var output="000"-+input; indaviiihden Tasns Sesmavguiidhidumth
return(output.substring(output.length-2,output.length)); /raannay lagnao URNIL
DAY |

= [ @ A 4 o a V ) s o o
} /nsdd input Whndluandniag? doudauduaasadinaer 2 amae nee

Fuwald v 0 dadunii lidoe

function Now()
{ DateTime=new Date(); /a319909  (object) = AaApALIUIAIYO

sTUVUfIans (08)

year=DateTime.get Year();

month=DateTime.getMonth(+1; //‘ﬁél/@\m’lﬂ 1 ‘Kﬂ!:‘HEJ LWS’]%S%UHﬁULﬁ’ﬂu
G'Uﬂ'lﬂ 0

date=DateTime.getDate();

hour=DateTime.getHours();

minute=Date Time.getMinutes();

second=DateTime.getSeconds();

today=Convert(date)+"/"+Convert(month)+"/"+"25“+Conve11(year+543)+" "+
m.staihu wet %o 543 uan

9 ~ a Y =3 19
A/O13LDUWHL A7 2 ANy ﬂllllﬁf)\‘i!,@'] 543 UUIN

Convert(hour)+":"+Convert(minute)+" "+Convert(second);

FNT.innerText=today;//u.'dma@ﬂmaﬁmwamaﬁumm ID=TXT



setTimeout("Now()",1¥1000); /Amualidwancamn 1 3urh

} .
-— ) t

</ script>

</head>
<br>
<br>
<br>
<center>

*<body onload="Now()" bgColor=PaleGreen>
<font ID=FNT size=6 color=red></font><br>
<br>
<br> .
<table cellspacing=0 cellpadding=0 width=300>
<tr><td></td></tr>
<tr>
<td bgcolor=#000000>
<table width="100%" cellspacing=1 cellpadding=1>
<tr>
<td bgcolor=#e¢0e0e0>
<form method=post action="setdata.asp" id=form1 name=form1>
<table width="100%"><tr><td>
<b>Funanie : </b> ,
<ftd>
<td>
<input name=textl >
</td>
<ftr><tr>

<td>

<b>Junmile : </b></td><td><input name=text2 >

</td></tr>
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<tr>

<td colspan=2>

</td>

<[tr>

<tr>

<td colspan=2 align=right>

<center>

<br>

<input type=submit value=ANa id=submitl name=submitl style="WIDTH: 129px;
HEIGHT: 24px" size=37>

</center>

</td>

</tr>

</table>

</form>

<center> )

<form method=post action="main.asp'; id=form2 name=form2>
<input type="submi;c" value="gNLan" id=submit2 name=submit2 style="WIDTH: 129px;
HEIGHT: 24px" size=37>

</center></FORM>

</td></tr>

</table>

</td></tr>

</table>

</body>

</center>

</html>

5.2.8 nenMsdIINYai 2

<html>

<head><title>S$ U VAWV itle>
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<meta http-equiv="content-type" content="text/html;charset=windows-874">
<link rel=stylesheet type=text/css href="member.css">
<script language="JavaScript">
<t-- '
. 14 o v d @ @
var year,month,date,hour,mmute,second,today; Jradeaals PinusHaatay
YoIu/IA1
function Convert(input)
o o d 4 s
{ var output="000"+input; /Wiy Iifudenan Tasmaienauguiih
y y e
ATUNUN
return(output.substring(output.length-Z,output.lehgth));//i’f anINaL 1AgAaLe
W ABIRINY
AL < @ A ) 4 o a (Y @ o
y s input $ndiumvndnde: detalnaiivaniudadae 2 dnds

&ozslumals v 0 Aadunih lade

function Now()
{ DateTime=new Date(); //ﬁ%’ﬁ%ﬁi} (object) }aﬂdaﬁﬁumwm

szuulfiams (OS)

year=DateTime.getY ear();

month=DateTime.getMonth()+1; //ﬁéll’t']x‘i‘ij’lﬂ ] ¥aId NI ITUUTURDY
E:mnﬂ 0 '

date=DateTime.getDate();

hour=DateTime.getHours();

minute=DateTime.getMinutes();

second=DateTime.getSeconds();

today=Convert(date)+"/"+Convert(month)+"/"+"25“+Convert(year+543)+" "t
/e.stt et 1901 543 12N

énzeuiios a.e. 2 ndnvhe Alideaen 543 wwan

Convert(hour)+":"+Convert(minute)+" "+Convert(second);

FNT.innerText=today;//LLﬁﬂ\1E)’e)ﬂﬂNL%‘UL‘W INTIAUNUL ID=TXT



setTimeout("Now()",1¥1000); /fnualddwmniainn 1 3uh

-—>
</script>
</head>
<br>
<br>
<br>
<center>
<body onload="Now()" bgColor=Plum>
<font ID=FNT size=6 color=red></font><br>
<br> -
<br>
<table cellspacing=0 cellpadding=0 width=300>
<tr><td></td></tr>
<tr> |
<td bgcolor=#000000>
<table width="100%" cellspacing=1 cellpadding=1>
<tr>
<td bgcolor=#e0e0e0>
<form method=post action="setdata2.asp" id=forml name=form1>
<table width="100%"><tr><td>
<b>Tunande : </b>
</td>
<td>
<input name=textl >
</td>
<ftr><tr>
<td>
<b>Tuaitla : </b></td><td><input name=text2 >
</td></tr>

<tr>
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<td colspan=2>

</td>

</tr>

<tr>

<td colspan=2 align=right>

<center>

<br> ;
<input type=submit value=ANAY id=submitl name=submit1 style="WIDTH: 129px; HEIGHT:
24px" size=37>

</center>

</td>

</tr>

</table>

</form>

<center>

<form method=post action="main.asp" id=form?2 name=form2>

<input type="submit" value="8fLAN" id=submit2 name=submit2 sty1e="'WIDTH: 129px;
HEIGHT: 24px" size=37>

</center></FORM>

<ftd></tr>

</table>

<ftd></tr>

</table>

</body>

</center>

</html>

5.2.9 nrnAafaIagai 3

<html>
<head><title>T L UUALIAT</title>

<meta http-equiv="content-type" content="text/html;charset=windows-874">
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<link rel=stylesheet type=text/css href="member.css">

<script language="JavaScript">
<t
. Y vd o o
var year,month,date,hour,minute,second,today; Jaseaaus PinusHadua
B TU/AIM
function Convert(input)
o w I~ i o
{ var output="000"+input; /@ nav difudeniulavmsiFeuauguiidn
9 3/ ’
AMUNUY
return(output.substring(output.length-2,output.length));// dannau lagfiatel
R ADIRINY
A <] @ 4 a Y o Y
Y st input fundiunundnifon dendauiiuaaswdafae) 2 damd

gouslumald v 0 Aadumin lldaey

function Now()
{ DateTime=new Date(); /8319399 (object) AnAafiL IuNAIVDT
syuuliiams (0S)
year=DateTime.getYear();
month=DateTime.getMonth()+1; //ﬁﬁ@ﬁﬂ’)ﬂ 1 ¥auyy L‘Wﬂzizuuﬁmﬁau
L?llﬁl'lﬂ 0 |
date=DateTime.getDate();
hour=DateTime.getHours();
minute=DateTime.getMinutes();
second=DateTime.getSeconds();
today=Conve11(date)+"/“+ConVert(month)+"/"+"25"+Convert(year4;543)+" "+
/m.etitiu et 9o 543 Uan
/évze s a.6. 2 nanie A lidousr 543 1w
Convert(hour)+":"+Convert(minute)+":"+Convert(second);
FNT.irlnerTethtOday;//Llﬁ'ﬂ\3'E']?Jﬂ'VI'NL%'ULWﬂﬂiﬂé'ﬂl'ﬁﬂﬂ ID=TXT

setTimeout("Now()",1¥1000); /nualisweniaann 1 uii

-r>



</script>
</head>
<br>
<br>
<br>
<center>
<body onload="Now()" bgColor=PaleTurquoise>
<font ID=FNT size=6 color=red></font><br>
<br>
<br>
<table cellspacing=0 cellpadding=0 width=300>
<tr><td><-/td></tr>
<tr>
<td bgcolor=#000000>
<table width="100%" cellspécing=1 cellpadding=1>
<> |
<td bgcolor=#e0e0e0>
<form method=post action="setdata3.asp" id=form1 name=form1>
<table width="100%"><tr><td>
<b>Turaile : <>
</td>
<td>
<input name=textl >
</td>
<ftr><tr>
<td>
<b>Tunaile : <b></td><td><input name=text2 >
<ftd></tr>
<tr>
<td colspan=2>
</td>

<ftr>
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<tr>

<td colspan=2 align=right>

<center>

<br>

<input type=submit value=ANA3 id=submitl name=submit] style="WIDTH: 129px; HEIGHT:
24px" size=37>

</center> !
</td>

<ftr>

</table>

</form>

<center>

<form method=post action="main.asp" id=form2 name=form2>

<input type="submit" value="gfIan" id=submit2 name=submit2 style="WIDTH: 129px;
HEIGHT: 24px" size=37>

</center></FORM>

</td></tr> 4
</table>

<td></tr>

</table>

</body>

</center>

</html>

5.2.10 wihmaRamyah 4

<html>
<head><title>32VUAWINI</itle>
<meta http-equiv="content-type" content="text/html;charset=windows-874">

<link rel=stylesheet type=text/css href="member.css">

<script-language="JavaScript">



68

<l
. o g Y @
var year,month,date,hour,minute,second,today; //¢f %11\1GI’JLL‘]JSM1’)Lﬂ1J’i HAAAUAYUDIIU/AIA
function Convert(input)
o w d 4 s
{ var output="000"+input; /M avl#idudennulaemsFeuavgudidn
9 Y
ATUTIUN
return(output.substring(output.length-2,output.length));// dannay lnofael

o 9
[RNISTDININTY

9

. <] [ 4 [ a o @ w
} /036 input Wandlumandnifen Weondauiluaaswdadaer 2 A

Sazdlunald v 0 Aadmunthlidqey

function Now()
{ DateTime=new Date(); //ﬁg'lﬁﬁq (object) AANBATIULIANUDT
zuu AT (08)
year=DateTime.getYear();
month=DéteTime.getMonth()+1; //“Tiﬁ’{mmﬂ 1 ¥ALKe Wiz IEUUTL@Reu
L?'ll%'lﬂ 0
date=DateTime.getDate();
hour=DateTime.getHours();
minute=DateTime.getMinutes();
second=DateTime.getSeconds(); .
today=Convert(date)+"/"+Convert(month)+"/"+"25"+Convert(year+543)+" "t
e sty wer 1o 543 van
ez ies a.e, 2 nanihe A bide w1 543 11190
Convert(hour)+":"+Convert(minute)+":"+Convert(second);
FNT.innerText=today;//LLﬁﬂQEJE]ﬂVINLéJ‘ULW%ﬁNﬁHmﬁQ ID=TXT

setTimeout("Now()",1¥1000); /fmualiowaniainn 1 3

->
</script>
</head>

<br>

<br>



<br>

<center>

<body onload="Now()" bgColor=LightSalmon>
<font ID=FNT size=6 color=red></font><br>
<br>

<br>

<table cellspacing=0 cellpadding=0 width=300>
<tr><td></td></tr>

<tr>

<td bgcolor=#000000>

<table width="100%" cellspacing=1 cellpadding=1>
<tr>

<td bgcolor=#¢0e0e0>

<form method=post action="setdata4.asp" id=forml name=form1>
<table width="100%"><tr><td>

<b>Funada : <>

</td>

<td>

<input name=textl >

</td>

</tr><tr>

<td>

<b>Tua1lla : <b></td><td><input name=text2 >
<ftd></tr>

<tr>

<td colspan=2>

</td>

<[tr>

<tr>

<td colspan=2 align=right>

<center>

<br>
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<input type=submit value=AN0Y id=submitl name=submitl style="WIDTH: 129px; HEIGHT:
24px" size=37>

</center>

</td>

</tr>

</table>

</form>

<center>

<form method=post action="main.asp" id=form2 name=form2>

<input type="submit" value="gfALAN" id=submit2 name=submit2 style="WIDTH: 129px;
HEIGHT: 24px" size=37>

</center></FORM>

<ftd></tr>

</table>

<ftd></tr>

</table>

</body>

</center>

</html>

5.3 @IuUa31154n31 Micro Controller

[ 1 Ao 9 o 'y - Y 1 M .
Hudwinsudeyanisdanunnlysunsy Visal Basic udadelildanu Relay uag

Aaan UV Relay naula/alysunsy Visual Basic

ORG 0000H
MOV SCON,#01010010B
MOV TMOD,#20H ‘
MOV . TH1,#3H
SETB TR1

MOV A#11111111B
IN_DATA: MOV P2,A
JNB. RLIN. DATA
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CLR RI
MOV A,SBUF

IMP IN_DATA
END

g ,
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v 9 4
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1 4 [ Y]
ausatieTanma 1aae 2 adlenu

a a J » = o ar
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. v
evsmasdeyanauwy Rs-232 Tl TTL 1910F Max 232 Faildofiing driver
. @ 9 4 v oA A 4 ° Yy T
uae receiver lusaeuazldlavineszau@edne 5 Tav M5l Max 232 inlgasaned
AuLlsz Ny
o 3 [l o v 1 ) 1 [y ! 4
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Typical Electrical/Optical Characteristic Curves
{(25°C Ambient Temperature Unless Otherwise Noted)
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Fig.7 Relative Current Transfer Ratio Fig.8 Collector-emitter Saturation Voltage
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Analog-to-Digital Conversion Utilizing the
AT89CX051 Microcontrollers

» Atmel AT89C1051 and AT89C2051
srocontrollers feature on-chip Flash,
' pin count, wide operating voltage
ge and an integral analog compara-
This application note describes two
1-cost analog-to-digital conversion
hniques which utilize the analog com-
rator in the AT89C1051 and
89C2051 microcontrollers.

> Analog-to-Digital
nverter

is conversion method offers an
remely low component count at the
sense of accuracy and conversion
ie. In the example presented below,
solution is better than 50 millivolts,
suracy is somewhat less than a tenth
a Volt and conversion time is seven
liseconds or less.

shown in Figure 1, the RC analog-to-
jital conversion method requires only
> resistors and a capacitor in addition
the AT89CX051 microcontroller. A
crocontroller output (pin 11), which
rings from approximately ground to
sc, alternately charges and dis-
arges the capacitor connected to the
n-inverting input of the internal com-
rator (pin 12). The microcontroller
sasures the time required for the volt-
e on the capacitor to match the
known voltage applied to the inverting
sut of the internal comparator (pin 13).
ie unknown voltage is a furiction of the
sasured time.

1e HP5082-7300 LED displays shown
Figure 1 are not required for the con-
rsion, but are utilized by the software
implement a simple two-digit voltme-
r. The result of the analog-to-digital
ynversion is displayed in volts and
nths of a volt on the two displays. The

voltmeter application does not utilize the
full resolution of the RC conversion soft-
ware, but serves to demonstrate the

- method as well as providing a tool for

debug.

The waveform for a typical capacitor
charge/discharge cycle is shown in Fig-
ure 2. The discharge portion of the curve
is identical to the charge portion rotated
about the line Vg = Vo/2. The equa-
tions and discussion below apply to the
charge portion of the cycle, except
where indicated.

The voltage on the capacitor as a func-
tion of time is given by the exponential
equation:

Ve = Vg (1-e ¥7C) (1)
where V is the voltage on the capacitor
at time t, V¢ is the supply voltage and
RC is the product of the values of the
resistor and capacitor. Note that voltage
is expressed in Volts, time in seconds,
resistance in Ohms and capacitance in
Farads. The product RC is also known
as the “time constant” of the network and
affects the shape of the waveform. The
waveform is steepest when capacitor
charging or discharging begins and flat-
tens with time.

The first problem with the RC conversion
method is the difficulty of solving the
exponential equation without utilizing
floating point calculations and transcen-
dental functions. On a compressed time
scale, the exponential curve appears
straight over much of its length, suggest-
ing that it might be approximated by a
line. This scheme fails due to the contin-
uous variation in slope over the length of
the curve, which produces significant
error. It also does not address the prob-
fem where the curve rolls off severely
near the asymptote at V.

ATmEL

8-Bit
Microcontroller
with Flash

Application
Note

0524A-B-12/97
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jure 1. Two-Digit Voltmeter
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1e microcontroller need not solve the exponential equa-
n in real time if a lookup table is used to map pre-calcu-
ted values to each sampled time interval. This scheme
lows the data to be encoded and formatted as required by
e application while simplifying the conversion software.
ymmetries in the data may be exploited to reduce the size
‘the table. - %

1e second problem with the RC conversion method is the
Jibstantial error which results from variations in compo-
ant values. Figure 3 shows an exaggerated view of the
ariation in the voltage on the capacitor due to variations in
ie values of the resistor and capacitor. As shown in the
gure, the variation in the voltage on the capacitor
acreases as the voltage on the capacitor decreases.

he symmetry of the capacitor charge/discharge cycle can
e exploited to reduce the effect of variations in component
alues on conversion accuracy. This is done by utilizing the
narge portion of the cycle to measure voltages less than
cc/2 and the discharge portion to measure voltages
reater than V¢c/2. The worst case error is reduced to the
rror at Ve/2.

efore component values can be assigned, the time inter-
al at-which the comparator output is to be sampled must
e determined. The sample interval should be as short as
ossible to maximize converter resolution and minimize
onversion time. The sample interval is limited by the time
squired to execute the requisite code, which is determined

=36

by the clock rate of the microcontroller. In the voltmeter
application, the microcontroller operates with a 12-MHz
clock, resulting in a sample interval of five microseconds.

The time constant (RC) affects the shape of the capacitor
charge/discharge waveform. The value of the time constant
must be chosen so that the steepest parts of the waveform
are resolvable to the desired resolution. The steepest part
of the charge portion of the waveform occurs near the ori-
gin, while the steepest part of the discharge portion occurs
near Vgc. Due to the symmetry of the waveform, the same
time constant may be used for measurements made on
either portion of the waveform.

Figure 4 shows an expanded view of the relationship
between voltage and sample time near the origin. In the fig-
ure, AV is the desired voltage resolution of the converter
and At is the sample interval determined previously. The
curve labeled 'V¢' represents the voltage on the capacitor,
which appears linear at this scale. In the figure, the slope of
the curve is ideal, causing sampling to occur near the cen-
ter of the voltage intervals. The slope of the curve may be
less than shown, but may not be greater, or resolution will
be lost. Note that the first sample is offset from the origin by
1/2 At to center the sample in the first voltage interval.

To obtain the minimum value of the time constant which will
produce the required slope at the first sample, solve Equa-
tion 1 for RC:

RC = -t/1n(1-Ve/Nee) 2

Microcontroller csssssss—— s ss————————
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in set AV to the minimum desired resolution (0.05-volt),
5 the sample interval determined previously (five micro-
onds), and calculate RC at the first sample point, where
=1/2 AV and t = 1/2 At: B

o (-1/2)At _ H{12)(5+10™%
RminCmin = G 2 (aVINGg] - In1-(1/2)(0.05)Ne]

=4.99¢10™

» product of the values of R and C must not be less than
calculated minimum time constant. Utilizing a resistor
1 a one percent tolerance and a capacitor with a five
cent tolerance:

(Rnom-1%)(Cnom-5%) > = 4.99.107*
hevoltmeter application, the selected values of Rand C

267 kilohms and 2 nanofarads, respectively, _Zielding a
iimum time constant of approximately 5.02.10™.

additional constraint is placed on the value of R. Refer-
j again to Figure 1, note the 5.1 kilohm pullup resistor
nected to pin 11 of the microcontroller. This resistor is
isent to supplement the microcontroller's weak internal
lup, but has the detrimental effect of changing the time
1stant of the RC network during the charge portion of the
»acitor charge/discharge cycle. This produces an asym-
try‘in the charge/discharge waveform, which contributes
conversion error. To minimize the effect of differences in
» capacitor charge and discharge paths, the value of R
suld be chosen to be much greater than the value of the
llup resistor. In the voltmeter application, the selected
lue of R is 267 kilohms, which exceeds the value of the
llup resistor by more than an order of magnitude.

e time constant (RC), which is a function of the desired

nverter resolution, determines the duration of the capaci- .

- charge/discharge cycle. The more time required for the
pacitor to charge and discharge, the greater the number
samples required in the measurement loop and the
aater the number of entries in the lookup table.

guré 2. Typical Capacitor Charge/Discharge Cycle

VCC

Ve

1(— Charge ———>|<—— Discharge ——:i

The time required for the capacitor to charge and discharge
is approximated by calculating the maximum time for the
voltage on the capacitor to rise to within one half of the
smallest resolvable voltage interval from the asymptote.
For the charge portion of the waveform, the asymptote is at
Vcc. Due to the symmetry of the waveform, the determined
value applies to both the charge and discharge portions of
the cycle.

Solving Equation 1 for time yields:

t = -RCIn(1-VciVee) 3)
Assuming a resolution of 0.05 Volt, the desired capacitor
voltage is:

Ve = Vee-(1/2)(0.05) = Ve e-0.025
From Equation 3:
tmax = -RmaxCmaxn(1-(V¢c-0.025)V )

= -(Rnom+1%)(Cnom+5%)In(0.025/Vc)

= -(1.01)(267-10%)(1.05)(2:10)in(0.025/5.0) = 3 ms
The minimum number of samples required in the measure-
ment loop is determined by calculating the time required for
the voltage on the capacitor to reach V¢¢/2 and dividing the
result by the sample interval. The maximum value of the
time constant is used in the calculation, since the voltage
on the capacitor rises slower when the values of the resis-
tor and capacitor are large. Due to the symmetry of the
capacitor charge/discharge waveform, the determined
sample count may be used for measurements made during
either portion of the cycle.
From Equation 3:
tmax = -RmaxCmax-In(1-(1/2)V¢ec/Vec)

= -(Rnom+1%)(Cnom+5%)In{1/2)

= -(1.01)(267-10%)(1.05)(2:10®)In(1/2)

= 393 ps.

Figure 3. Capacitor Voltage Variation as a Function of
RC Variation

Y — —RCuin
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V, e — nom
Cmax ——
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s minimum number of samples for half the cycle is:
tmax/ At = (393-1076)/(5.106) = 79

maximize accuracy, voltages from zero to V¢ /2 are
asured during the charge portion of the capacitor
rge/discharge cycle and voltages from V¢ to Vc/2 are
asured during the discharge portion of the cycle. As a
ult, the total number of entries in the table is twice the
nber of samples calculated previously for each half
le.

2 lookup table contains application-specific values corre-
»nding to the calculated voltage at each sample. For
sh half cycle, the Nth entry in the table corfesponds to
voltage at t = (N-1) At, where At is the sample interval
ermined previously. For the charge half cycle, the volt-
3 at each sample is calculated by solving Equation 1 for
. time elapsed since the capacitor began to charge. For
. discharge half cycle, the voltage at each sample is cal-
lated by solving the following equation for the time
psed since the capacitor began to discharge:

Ve = VCC e -t/RC ()
jure 4. The Relationship between Voltage and Simple

ne near the Origin

/VC

AV

AT =
Sample

Sample

le size and contents of the table may vary from applica-
in to application depending on the sample interval and
mnversion resolution. As the resolution increases, the
imber of entries in the table grows.

the voltmeter application, with resolution equal to 0.05
’lt, the tookup table contains 158 entries, which is twice
e number of samples per half cycle calculated above.

sltages corresponding to samples taken during the
1arge half cycle are calculated by replacing 't with "N At'in
juation 1, where N represents the sample number (0-78).
y setting At equal to the sample interval of 5 microsec-
1ds, R to 267 kilohms, C to 2 nanofarads, and VCC to
00-volts, Equation 1 becomes:

V= 5(1_e-N {- 0093633))

Voltages corresponding to samples taken during the dis-
charge half cycle are calculated by replacing 't with 'N At' in
Equation 4, where N represents the sample number (0-78).
Using the same values as for the charge half cycle, Equa-
tion 4 becomes:

V = 5.g7N(:0093633)y

An abbreviated list of the voltages calculated for the capac-
itor charge/discharge cycle is shown below. The ordering of
the voltages, increasing in the first half, decreasing in the
second, tracks the voltage on the capacitor and defines the
ordering of the table entries.

N=0 V= 0.000
N=1 V=0.047
N=74 V=2.499
N=75 V=2.523
N=76 V=2.546
N=77 V=2.569
N=78 V= 2.591
N=0 V= 5.000
N=1 V=4.953
N=74 V= 2.501
N=75 V=2477
N=76 V=2.454
N=77 V=2.431
N=78 V=2.409

As shown by the list, the number of samples in each half
cycle is greater than required to reach the midrange value
of 2.500-volits. This allows for “fast” cycles which overshoot
the nominal midrange value before the last sample is taken
in each half cycle. Note that the difference between the cal-
culated voltages at samples N=0 and N=1 is within the
desired resolution of 0.050-volt, but the difference in volt-
age between adjacent samples decreases as N increases.
This reflects the non-linear relationship between voltage
and time in the circuit.

The calculated voltages shown in the list are not entered
into the lookup table, but are used to determine the values
of the table entries. in the voltmeter application, the calcu-
lated voltages are rounded to tenths of a volt and the result
stored in the table in packed-BCD form, two digits per byte.
Example: the table entry corresponding to 2.523-volts is 25
hex, which displays as 2.5-volts.

The voltmeter prototype demonstrated accuracy of +/- one
count (0.1 Volt), but accuracy of somewhat less than a
tenth of a Volt is about the best that can be expected from
the RC analog-to-digital conversion method. Even using

.38 MiCl’OCOI’ltI’O"_eI’ e e
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scision components, variations in component values may
ntribute an error of £0.104-volt, as shown below.

- calculate the worst case error at V¢ = 2.5-volts, first
termine the corresponding t at the nominal values of R
d C using Equation 3:

t =-RnomCnom-n(1-VcVec)

= -RnomCnom:In{1-2.5/5.0)
= -RnomCnom:In(0.5).
ibstitute for t in Equation 1 to get minimum V:

chm Ve (1- e—t/(Rmax Cmax))
= VCC (- e(Rnom Cnom/Rmax Cmax)Iin(0. 5))

= 5 (1-g!n(0.5)(1.01+1.05))

=2399V
jain, for maximum VC:

VCmax Vee (1-€ -Y(Rmin Cmin))
Vee (1_e(Rnom Cnom/Rmin Cmin)in(0. 5))

= & (1-e!n(05)(0.99:0.95))

=2.607V

e resu|ts show a variation of 0.208-volts at 2.5-volts, ora
arst:case error of +0.104-volts. The worst case conver-
an error may be further reduced by utilizing components
th tighter tolerances. Conversion accuracy and linearity
e also affected by the characteristics of the capacitor.
1e capacitor used in the voltmeter prototype is a polysty-
ne film type, which not only provides good accuracy, but

I

guré 5. Successive Approximation Analog-to-Digital Converter

‘vee

minimizes error due to dielectric absorption and other
effects. '

Error sources which have not been examined include: com-
parator limitations; asymmetries between the charge and
discharge portions of the cycle; failure of the voltage on the
capacitor to reach ground or V¢; variations in V. The
contributions to conversion error made by these sources
can be expected to increase error to somewhat more than
the value due to component tolerances alone.

Successive Approximation Analog-to-
Digital Converter

This conversion method offers good resolution and accu-
racy and a short conversion time at the expense of
increased component count.

Successive approximation (SA) ADCs incorporate a digital-
to-analog converter (DAC), a comparator and a successive
approximation register (SAR). The SAR controls the con-
version by performing a search for the binary code which,
when fed to the DAC, will produce an output matching the
voltage to be converted. The comparator compares the
DAC output to the unknown voltage and returns the result
to the SAR.

The SAR begins the search with the most significant DAC
bit, which controls the widest output variation, and moves
toward the least significant bit, causing the DAC output to
“zero in” on the unknown value. The result of the trial is the

L [ 17
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|+ 6 +
10 uF 2
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4 Ro
oor L X & ol edt 74
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ary code Corfespo’n_ding to the unknown value. In an
ht-bit SA converter, only eight iterations are required to
1 the correct binary code, resuiting in relatively fast con-
'sions. :

‘his apptication (Figure 5), an AT89CX051 microcontrol-
with an integral analog comparator performs the SAR
iction in software, reducing the component count. The
.C selected for the application is an MC1408-8, eight-bit,
‘rent output type chosen for its low cost. Seven- and six-
versions are available as the MC1408-7 and MC1408-6,
ipectively. The MC1408 series is guaranteed accurate to
hin £1/2 LSB at 25 degrees C at a full scale output cur-
1t of 1.992 milliamps. The relative accuracy of the
>1408-8 is better than 0.19%, assuring eight-bit monoto-
ity and linearity. The DAC has an output settling time of
0 nanoseconds.

e DAC contains binary-weighted, current-steering
itches which scale an input current by the applied binary
de. The input current is derived from an LM336-2.5 preci-
n voltage reference and a series resistor. The scaled
rrent output is converted to a voltage by an LF3558
erational amplifier wired as a current-to-voltage (I/V)
nverter. The LF355B op amp was selected for the I/V
nverter because of its low input offset voltage and high
tput slew rate. The voltage output of the I/V converter is
i into the AT89CX051 comparator, where it is compared
the unknown voltage. When the programmed voltage
ceeds the unknown voltage the output of the comparator
ies high, which is detected by software. A second op
ap, wired as a non-inverting, unity gain buffer may be
serted between the unknown voltage source and the
ut to the AT89CX051 comparator to provide isolation.

e LM336-2.5 reference provides a nominal 2.490-volt
tput (Vref). The actual voltage may vary from 2.390-volts
2.590-volts. The reference voltage and temperature
iefficient may be trimmed using the method indicated in
2 L. M336-2.5 data sheet. The nominal value of the current
ference resistor (Rref) connected to pin 14 of the DAC is
'40 Ohms, yielding a reference current (Iref) of 2.490 V /
240 Ohms (Vref/Rref) = 2.008 milliamps. The eight-bit
nary code applied to the DAC scales Iref by from 0/256 to
35/256, resulting in a current output (lo) of from zero
-¢f.0/256) to 2.000 milliamps (lref -255/256) full scale.
ote that the sign of the DAC output current is opposite the
gn of the reference (input) current. The output voltage is
stermined by multiplying the DAC output current (lo) by
e value of the I/V converter gain resistor (Ro). Nominal
il scale output voltage is 2.000 mA-2500 Ohms (lo
S.-Ro) = 5.000-volts.

1e circuit does not provide adjustments for offset or gain.
ffset voltage adjustments should not be required, due to
e low offset voltage specification of the LF355B op amp.
the offset voltage must be adjusted, add the offset trim
rcuit shown in the LF355B data sheet. The gain may be

changed by changing the value of the I/V converter gain
resistor (Ro).

The resistor connected to the non-inverting input of the op
amp should be of the same value as the gain resistor for
input bias current balancing. The 1240 Ohm resistor con-
nected to pin 15 of the DAC and the 2500 Ohm resistor
connected to pin three of the op amp may be eliminated
with only a slight decrease in performance.

The MC1408-8 DAC requires power supplies of +5.0-volts
and -5.0 to -15-volts; +5.0-volt supplies were selected to
minimize power consumption. The LF355B op amp
requires bipolar supplies between +5.0-volts and £15-volts.
-5.0-volts was selected for the negative rail for compatibility
with the DAC, but may be replaced with -15-volts, if
desired. The positive supply was chosen to be +15-volts to
allow the limited output swing of the op amp to reach the
five Volt upper input limit of the comparator.

The speed of the A-to-D conversion is limited by the DAC
output settling time, the slew rate and settling time of the op
amp, the response time and slew rate of the comparator
and the time required to execute the successive approxi-
mation algorithm. The DAC output settling time and the
comparator response time are negligible compared to op
amp delays and the time required to execute the SA algo-
rithm, and so may be ignored. The maximum voltage step
input to the op amp is five volts, which requires one micro-
second to slew and four microseconds to settle (see the
LF355B data sheet). This delay is accommodated in the
software; consult the listing for additional information. With
a 12 MHz processor clock and the resulting one microsec-
ond instruction cycle, an eight-bit conversion can be per-
formed in under 300 microseconds. The unknown input
voltage must be held constant for the duration of the con-
version.

Obvious disadvantages to the successive approximation
analog-to-digital converter presented here are the need for
bipotar power supplies and the large number of microcon-
troller 1/O pins required to controi the DAC. The +15-volt
supply could be eliminated by replacing the LF355B op
amp with a single supply, 5-volt, functional equivalent with
outputs that swing rail-to-rail. The number of microcontrol-
ler 1/0 pins required to controf the DAC could be reduced
somewhat by substituting a seven or six bit DAC. The par-
allel input DAC could be replaced with a (more expensive)
serial input DAC. Alternately, logic could be added to
accept serial data from the microcontroller and present par-
allel data to the DAC.

The software for this application may be obtained by down-
loading from Atmel's BBS: (408) 436-4309. Consult the
comment block at the beginning of the source code file for
detailed information on features and operation.
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LITE@Y|  Tyee Photocoupler
LTV-817 Series

Features . Package Dimensions
«+ Current transfer ratio
(CTR : MIN. 50% at lr=5mA, Vce=5V)

- High input-output isolation voltage: . comecion dogom
{Viso : 5,000Vims) L[IY(} Lo I\f‘

. Compact dual-in-line package B170TT Leshos
LTV-817 : 1-channel type o3 =
LTV-827 : 2-channsl type el J m
LTV-847 : 4-channel type fter Cote ST 2

- UL approved (No. E113898) e b e

TUV approved (No. R9653630)

CSA approved {No. CA91533-1)

FIMKO approved (No. 202634)

NEMKO approved (No. P98101945)

DEMKO approved (No. 307857)

SEMKO approved (No. 9832157/01-03)

VDE approved (No. 094722)

Options available :

-Leads with 0.4"(10.16mmj)spacing (M Type)
-Leads bends for surface mounting(S Type)
-Tape and Reel of Type | for SMD(Add"-TA"Suffix)

.

0.5533
[CID]

762 ~ 998

-Tape and Reel of Type |l for SMD(Add"-TA1"Suffix) I';?-MF“R r/%’%ﬂ X “""1"““":"‘ .
-VDE 0884 approvals (Add"-V"Suffix) St
L L.LLVE_" I U
LTV8270 43505
focoo Con WAPT TF diJ LB 1 2 3 0
[P Pk 3 G
Applications ~
1. Computer terminals.
2. System appliances, measuring instruments. 2804
3. Registers, copiers, automatic vending machines.
4. Electric home appliances such as fan heaters, etc.
5. Signal transmission between circuits of different |
potentials and impedances. l oz
(014]
162 ~ 998
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Yeor Code % Week_Code 2
05 Cp 90 O @ op ol op
LOTE e
LTV847(13 65:05
(:256)
sl 2
foton Coe ST 5 @7 [ & b dJ Lb

19.64£0.5

(.281)

Note:

1.Year date code.

2. 2-digit work week.

3. Factory code shall be marked (Z : Taiwan, Y : Thailand).
4.Rank shali be or shall not be marked.

5. All dimensions are in millimeters (inches).

6. Tulerance is & 0.25mm (.0107) unless otherwise noted.
7. Specifications are subject to change without notice.

Ordering Information

PN NO. AND INTERNAL CONNECTION DIAGRAM

16 15 1 13 12 n 10 9
1 2 3 4 B 5 7 [
1,357, Anode 9,11,13,15.  Emitter
2468. Colhode 10,12,14,16. Collector

Application part

Part Number Package Safety Standard Approval B e P
w

LTV-B17 4-pin DIP « UL approved a
LTV-817M 4-pin (leads with 0.4" spacing) « TUV approved )
LTV-817S 4-pin (lead bends for surface mount) « CSA approved LTV-817 =]
LTV-817S-TA 4-pin (tape and reel packaging of type 1) + FIMKO approved K g
LTV-8178-TA1 4-pin (tape and reel packaging of type i) . gEM?O approved .o.
LTV-827 8-pin DIP + SEMKO approved
LTV-827M 8-pin (leads with 0.4" spacing) + DEMKO approved - £
LTV-827S 8-pin (lead bends for surface mount) LTV-827
LTV-827S-TA 8-pin (tape and reel packaging of type 1)
LTV-827S-TA1 8-pin (tape and reel packaging of type I}
LTV-847 16-pin DIP
LTV-847M 16-pin (leads with 0.4" spacing)
LTV-847S 16-pin ({lead bends for surface mount) LTV-847
LTV-847S-TA 16-pin (tape and reel packaging of type 1)
LTV-847S-TA1 16-pin (tape and reel packaging of type 1)
LTV817-V 4-pin DIP - VDE approved
LTVB17M-V 4-pin (leads with 0.4" spacing)
LYV817S-V 4-pin (lead bends for surface mount) LTV-817
LTVB17STA-V 4-pin (tape and reel packaging of type [)
LTV817STAL-V 4-pin (tape and reel packaging of type Il}
LTV827-v 8-pin DIP
LTVB27M-V 8-pin (leads with 0.4" spacing)
LTV8278-V 8-pin (lead bends for surface mount) LTV-827
LTVB27STA-V 8-pin (tape and ree!l packaging of type 1)
LTV827STA1-V 8-pin (tape and reel packaging of type II)
LTVB4T-V 16-pin DIP
LTVB4TM-V 16-pin (leads with 0.4" spacing)
LTV8475-V 16-pin (lead bends for surface mount) LTV-847
LTVB47STA-V 16-pin (tape and reel packaging of type 1)
LTVB47STAL-V 16-pin (tape and reel packaging of type I1)
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Absolute Maximum Ratings (Ta=257C)
Parameter Symbol ’ ‘Rating Unit
Forward Current IF 50 mA
Input Reverse Voltage VR 6 Vv
Power Dissipation P 70 mw
Collector-Emitter Voltage Vceo 35 v
Outout Emitter-Collector Voltage Veco 6 v
! Collector Current Ic 50 mA
Collector Power Dissipation Pc 150 mw
Total Power Dissipation Plot 200 mW
Operating Temperature Topr -30~+100 T
Storage Temperature Tsg -55~+125 c
*1.1solation Voltage Viso 5 KVrms
*2.Soldering Temperature Tsat 260 o
*1, AC for 1 minute, R.H. = 40 ~ 60%
- Isolation voltage shall be measured using the following method.
(1)Short between anode and cathode on the primary side and between collector, emitter and base on the secondary side.
(2)The isolation voltage tester with zero-crass circuit shall be used.
(3)The waveform of applied volttage shall be a sine wave.
*2. For 10 seconds.
Electrical/Optical Characteristics (Ta=257C)
Parameter Symbol Min. Typ. Max. Unit Conditions
< Forward Voltage VF - 1.2 1.4 \4 {F=20mA
& | Reverse Current 3 = = 10 uh VR=4V
Terminal Capacitance Ct F 30 250 pF V=0, f=1KHz
Collector Dark Current Iceo = - 100 nA Vce=20V
5 | Collector-Emitter
2 =
& | Breakdown Voltage BVgro 35 i 7 V| le=0.1mA
O | Emitter-Collector = i
Breakdown Voltage BVeco 6 7 v le=10 u A
* i - 600 %
Current Transfer Ratio CTR 50 [F=5mA, VoE=5V Reg=co
9 | Coliector Current Ic 2.5 - 30 mA )
% | Collector-emitter ' 4 = =
5 | Saturation Voltage VCE(sa) 0.1 0.2 v IF=20mA, lc=1mA
§ Isolation Resistance Riso 5 X 10" 10" = 1] DC500V, 40~60% R.H.
& | Floating Capacitance Cr el 06 1.0 pF | V=0,f=1MHz
= Vce=5V, lc=2mA
.;é Cut-off Frequency fe > 80 KHz RL=100 Q. -3dB
L& Response Time (Rise) te — 18 us VCE=2V, Ic=2mA
Response Time (Fall) t - 3 18 us RL=100 ©}
“CTR= 12 x 100%
H Supplement
Rank Table of Current Transfer Ratio CTR
Model No. Rank Mark CTR(%)
LTV-817 L 50-100
LTV-817 A 80~160
LTV-817 B 130~260
LTV-817 C 200~400
LTV-817 D 300~600
LTV-817 LorAorBorCorD 50-600
Conditions Ir=6mA Vce=5V Ta=25¢

|
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Typical Electrical/Optical Characteristic Curves

(25°C Ambient Temperature Unless Otherwise Noted)

Fig.1 Forword Current
vs. Ambient Temperatute

60

o0
<

A\

40

30

20

Forward current Ir(maA)

10

0
-30

0
Ambient temperature Ta ('C)

25 50 75 100 125

Fig.3 Collector-emitter Saturation
Voltage vs. Forward Current
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Fig.5 Current Transfer Ratio vs.
Forward Current
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Fig.2 Collector Power Dissiption

vs. Ambient Temperature
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Fig.6 Collector Current vs.
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Fig.7 Relative Current Transfer Ratio

vs. Ambient Temperature
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Fig.9 Collector Dark Current vS.
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Fig.8 Collector-emitter Saturation Voltage
vs. Ambient Temperature
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Fig.10 Response Time vs. Load
Resistance
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