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Abstract

The project is Electrical Equipment Controlled by PC and RCU via Telephone
Line. It is general electrical equipment load controlled by computer. Load is controlled to turn on
or turn off by program and load status is presented on computer’s monitor graphic. The computer
program is developed with Microsoft Visual Basic 6 language.' A personal computer is connected
to MCS-51 microcontroller with computer’s series port RS-232 protocol. The microcontroller
send controlling signal to load that selected from program, turn on or turn off. It can also be a
RCU (Remote control unit) that using DTMF (Dual Tone Multi-Frequency) to be other controller
unit. The microcontroller controls load via telephone line.

For this system we can check load status by using current inducement from

current flow to load and can also display the results by computer and LED.
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5.1 msnaeevllsunsu CON_SYS

Tasmsdauazmiudeyaduuesa JAZZ vesuSindar uaziimmaoumu

157197 5.1
it 5.1 uEaIn I TMaTe UM S UdItenaveIneNiINe S
fda M35y foyaiida Foyaiisy HIEIHe
(§1% 16) (§1% 16)

noNRaAes | UBSAJAZZ | OIAAQD 01AA00 OK
AONRAARS | UBSAJAZZ | 01AA0ILI 01AAO111 OK
noNames | UBSAJAZZ | O1AAMIII2 01AA021112 OK
foNANABS | UBSAJAZZ | 01AA0411121618 01AA0411121618 OK
neuRaAes | UBSAJAZZ | 01AA08111216181A1BICID | 01AA08111216181A1BICID | OK
UBSAJAZZ | AouRaAes | 01AAN 01AA00 OK




54

" % - d
M3 5.1(99) taAINISNATEUNIITUEIYeYaVBINBININGS

fiad M3y Yoyaiids oyaiisy QLY
(1 16) (W 16)
Ue5A JAZZ | Aeuiiunes | 01AA0111 01AA0111 OK
UesA JAZZ | Aeufames | 01AA021112 01AA021112 OK
SR JAZZ | Rouiuaes | 01AA0411121618 01AA0411121618 OK
UesAJAZZ | neuiaAes | 01AA08111216181AIBICID | 01AA08111216181A1BICID OK

a 9 9t v (7] [ '8
HanInMInaned nagy 18 hmssudadeyarmunesneynsuves

a d o &
ADUNAADTUTT LAY
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o ] 3 a I [
ﬂ"l‘i3ULLﬁ%ﬂWiﬁQ%@Qﬁig‘H’JNﬂBiJW'JLﬂ'E)SLLﬁ& MCS-51 ﬁwﬁﬂﬁ%’lﬂﬁﬂﬂﬂﬂﬁ

MINA 52 HANIINATDUVBIYARILAY

Y [ 1

doyansuas

fa 3 MsuaAINaveIYeYa HINENHE)
COMPUTER | MCS-51 | 01AA00 LED Anaiafinesn A 8255 OK
COMPUTER MCS-51 01AA0111 LED aﬂﬁﬁwﬁwaf‘n A 8255 OK
COMPUTER | MCS-51 | 01AA021112 LED Anadiefinesn A 8255 OK
COMPUTER MCS-51 01AA03111213 LED aﬂﬁ’jﬁﬁW8§‘ﬂ A 8255 OK
COMPUTER MCS-51 01AA0411121718 | LED aﬂﬁ’jTQﬁW8§ﬂ A 8255 OK
MCS-51 | COMPUTER | 01AAO111 Computer WansHafiviiee OK
MCS-51 COMPUTER | 01AA021112 Computer Ltﬁﬂ\iﬂﬁﬁ‘ﬁﬁ'l il3) OK
MCS-51 COMPUTER | 01AA03111213 Computer LAY Nﬁﬁﬂﬂ"l Q) OK
MCS-51 COMPUTER | 01AA0411121718 | Computer LLﬁﬂﬂNﬁ‘ﬁﬂﬁ? 9 OK
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MINN 53 MmsTudedeyaszninnd uaz MCS-51

e A3 Yoya MslaaINa UNELHR)
(Adamanand) (eeniineinans 2855)
KEY MCS-51 01 LED @114 OK
KEY MCS-51 02 LED 7719 OK
KEY MCS-51 03 LED 97N OK
KEY MCS-51 04 LED @774 OK
KEY MCS-51 05 LED @9 OK
KEY MCS-51 06 LED @219 OK
KEY MCS-51 07 LED o714 OK
KEY MCS-51 08 LED a7 OK
KEY MCS-51 09 LED @319 OK
KEY MCS-51 10 LED 91 OK
KEY MCS-51 11 LED 2114 OK
KEY MCS-51 12 LED @11 OK
KEY MCS-51 13 LED 9714 OK
KEY MCS-51 14 LED @714 OK
KEY MCS-51 15 LED 9714 OK
KEY MCS-51 16 LED 9714 OK

v do
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frmCON_SYS

Private Sub cmdAbout_Click()
MsgBox "szuunugugilasel ifume Insfininiuguéis PC "+ Chr(10) + Chr(10) + _
"Electrical Equipment Controlled by PC via Tellphoneline" + Chr(10) + Chr(10) + _
"3ai11ag" + Chr(13) + Chr(10) _
+ Chr(10) + "We N5y Yodn WA 41013238" _
+ Chr(10) + "W108TM qud AW 41013240 _
+Chr(10) + "nnImdannsetind
+Chr(10) + "ARz3rInTTUMARNT"
+ Chr(10) + "o umaTuTag nszsemndudmammisaram e
, vbOKOnly + vbInformation, "ﬂm:éffﬁﬁ'l“
frm3 Y erFi 1. Show
End Sub
Private Sub cmdExit_Click()
UMINNIY
frm3 MW 1U Show
End Sub
Private Sub Timer1_Timer()
If Timer1.Interval = 1000 Then
frm3 MRy Show
Timerl.Enabled = False
End If

End Sub

frmHelp
Dim mdifrm As MDIForml
Dim StatusText As String
Private Sub Form_Load()
Dim iFileNum As Integer
Dim DataText
Set mdifrm = MDIForm1
StatusText = mdifrm.StatusBarl .Panels(1)
mdifrm StatusBar] Panels(1) = "iuidonng3s 14 aganswifiednnudrlafens 1o Tosunsae
iFileNum = FreeFile
Open "c:\program files\con_sys\help.txt" For Input As #iFileNum
txthelp. Text = Input(4150, #iFileNum)
Close #iFileNum
End Sub

Private Sub Form_Unload(Cancel As Integer)



Set mdifrm = MDIForm1
mdifrm.StatusBarl .Panels(1) = StatusText

End Sub

frm MYHAIBY 1
Option Explicit
Dim mdifrm As MDIForm1
Dim NumName As Integer
Dim Address(1 To 16) As PrivateAddress
Sub ControllingStatus()
Dim n As Integer
Dim comp As Integer
Forn=1To 16
If Image1 (n).Picture = Image2(n).Picture Then
comp =1
KeepDataForSend n, comp
Elself Image1(n) Picture =Image3(n).Picture Then
comp =0
KeepDataForSend n, comp
End If
Nextn
End Sub
Private Sub Form_Activate()

Number =1

End Sub

Private Sub Form_DragDrop(Source As Control, X As Single, Y As Single)
Set mdifrm = MDIForm1
Source.Top =Y -240

Source.Left = X - 240

End Sub
Private Sub Form_DragOver(Source As Control, X As Single, Y As Single, State As Integer)
frmAMUAID] Caption="("& X &"," &Y & ")"
End Sub
Private Sub Form_Lead()
Dim iFileNum As Integer
Dim n As Integer, k As Integer
Dim LoadPosition(1 To 16) As Position

Dim xxx As Position



Dim ToolTipTxt(1 To 16) As ToolTipDetail
Unload frmHelp
Unload frmilAgusiferinuni
Unload frmifdowlonsu
Unload frmfatarutia
Set mdifrm = MDIForml
mdifrm.Toolbarl.Buttons(5).Image =5
mdifrm.Toolbarl.Buttons(5).Enabled = True
1=0
Number = 1
mdifrm StatusBarl Panels(1) = "Bu@nousuglusunsuniunuglnsal Wi denuny3s 1ddesns:
MyPlan.Picture = LoadPicture("c:\Program Files\Con_Sys\MyPlan.bmp")
frmHUALDI1 Picture = MyPlan Picture
frmf 1M UAID1 Height = MyPlan Height + 400
frmfAMUAIDI]. Width = MyPlan. Width + 100
1FileNum = FreeFile
Open "c:\Program Files\Con_sys\IconAddress.sit" For Random As #iFileNum Len = 162
Forn=1To 16

Get #iFileNum, n, Address(n)

Image2(n).Picture = LoadPicture(Address(n).AdOn)

Image3(n).Picture = LoadPicture(Address(n).AdOfY)
Nextn
Close #iFileNum
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\ToolTip.sit" For Random As #iFileNum Len = 45
Fork=1To 16

Get #iFileNum, k, Tool TipTxt(k)

Imagel(k).ToolTipText =k & " " & Trim(Tool TipTxt(k).PortDetail)
Next k
Close #1FileNum
Open "c:\Program Files\Con_sys\position.ini" For Random As #iFileNum Len = 17
Forn=1To 16

Get #iFileNum, n, LoadPosition(n)

Imagel(n).Left = CSng(LoadPosition(n).PortXaxis)

Imagel(n).Top = CSng(LoadPosition(n).PortYaxis)

OnOff(n) = LoadPosition(n). PortOnOff

If ToolTipTxt(n).PortUsed = "1" Then

If OnOff(n) =1 Then
1=1+1

Imagel(n).Visible = True



Imagel(n).Picture = Image2(n).Picture
ElseIf OnOff(n) ="0" Then
Imagel(n).Visible = True
Imagel(n) Picture = Image3(n).Picture
End If
End If
Imagel(n).Draglcon = Imagel(n).Picture
Nextn
Close #iFileNum
End Sub
Private Sub Form_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
Set mdifrm = MDIForm1
If Button = 2 Then
PopupMenu mdifrm.popup
End If
End Sub
Private Sub Form_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
Set mdifrm = MDIForm1
frmfMMUAIDI] Caption =X & "" & Y
mdifrm Caption =" Tulunsunaugugunssllwia. Ju2.0)"
End Sub
Private Sub Imagel_DbIClick(Index As Integer)
Dim m As Integer
Set mdifrm = MDIForml
If IconMove = False Then
If OnOffIndex) = 0 Then
Image1(Index).Picture = Image2(Index).Picture

i=i+1
OnOff(Index) =1
Else

Image1(Index).Picture = Image3(Index).Picture
1=1-1

OnOff(Index) = 0

End If
End If

mdifrm StatusBarl Panels(1) = "f1gTnuaniugu”

mdifrm.Caption = " TuinsunuqugUnsalInhe. fu20)...." & "Swaugunsafifen & i& " gunsalr
End Sub
Private Sub Imagel_DragDrop(Index As Integer, Source As Control, X As Single, Y As Single)



Set mdifrm = MDIForm1
Imagel(Index).Top = Imagel(Index).Top + Y - 240
Imagel(Index).Left = Imagel(Index).Left + X - 240

End Sub
Private Sub Imagel_DragOver(Index As Integer, Source As Control, X As Single, Y As Single, State As Integer)
frmfMUAIDN] Caption=""& X & ""& Y & ")"
End Sub
Private Sub Imagel_MouseDown(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
Set mdifrm = MDIForm1
mdjﬁm.nmullﬂﬁ'vqﬂﬂau.Visible =True
If Button = 2 Then
PopupMenu mdifrm.popup
End If
mdifrm mnuti/3t oAow Visible = False

End Sub

FrmAaauiia

Dim n As Integer

Dim jj As Integer

Dim F As Integer

Dim G As Integer

Dim AddressNameOfPicOn As String

Dim AddressNameOfPicOff As String

Dim TapStripl Change As Boolean

Dim frmfiMual As frmfivuaiedl

Sub TapStrip1Selected()
Frame1.Caption = "3 10a2190a"
Forn=1To 16

chkport(n).Visible = True
txt3 100LBUA). Visible = True

Nextn
optiABATANYA. Visible = True
optﬁ/Nﬁ\muﬂ.Visible =True
optﬁﬂ’[uﬁﬁ.Visible =True
cmdi5 #nAi U1 Visible = True
PictureOn. Visible = False
PictureOff. Visible = False
cmdB 5%  Visible = False

1blfini1.Visible = False



1b1g1/n3 ai¥ 11 Visible = False
iblgns sl hivina Visible = False
chkfuazy. Visible = False
chk3 U852 Visible = False
cmdForword.Visible = False
End Sub
Sub TapStrip2Selected()
Dim n As Integer
Framel.Caption = "lﬂﬁ‘vugﬂﬂm"
cmdForword.Visible = True
cmdB 3% Visible = True
PictureOn. Visible = True
PictureOff. Visible = True
1b1Ai1iN. Visible = True
IblgUnselyine1u Visible = True
Tblgns ol 13% 147 Visible = True
chkﬁmuﬂ‘;,ﬂ.Visible = True
chk‘éﬂaﬁiz.Visible =True
Forn=1To 16
chkport(n).Visible = False
tx1319021804(n). Visible = False
Nextn
opuﬁaﬂ'ﬁQHUﬂ.Visible = False
opt?’l’Nﬁg@Huﬂ.Visible = False
optt‘Jy »Tul@A Visible = False
cmdiF UnFA UM Visible = False
End Sub
Private Sub chkport_Click(Index As Integer)
If chkport(Index).Value = 1 Then
txt319a2188A(Index) Enabled = True
txt3 10218 uA(Index) SetFocus
Else
xt310a189A(Index). Enabled = False
End If
End Sub
Private Sub chkiinuagl_Click()
If chkﬁm‘uﬂ?, 1l Value = 1 Then
chk3 D5 Enabled = False
cmdForword.Enabled = True

AddressNameOfPicOn = "c:\Program Files\Con_sys\pic\pic14.ico"



AddressNameOfPicOff = "c:\Program Files\Con_sys\pic\pic15.ico"
PictureOn.Picture = LoadPicture(AddressNameOfPicOn)

PictureOff Picture = LoadPicture(AddressNameQPicOff)

i=1
=0
G=1
Else
chkzﬂgﬁiz.Enabled =True
cmdForword.Enabled = False
End If
End Sub

Private Sub chk;ﬂSﬂs::_ClickO
Ifchk;ﬂSTTSZ.Value =1 Then
chkﬁ1ﬂﬂﬂ§ﬂ.£nabled =TFalse

cmdde5% Enabled = True

Else
chkfiruag 1l Enabled = True
cmdD 5% Enabled = False
End If
End Sub

Private Sub emdForword_Click()
Dim picon As String

Dim picoff As String

AddressNameOfPicOn = "c:\Program Files\Con_sys\pic\pic" & Format(F, "00") & ".ico"

AddressNameOfPicOff = "c:\Program Files\Con_sys\pic\pic" & Format(G, "00") & ".ico"

PictureOn.Picture = LoadPicture(AddressNameOQfPicOn)
PictureOff.Picture = LoadPicture(AddressNameOfPicOff)

If F =14 Then
F=0
G=1

Else
F=F+2
G=G+2

End If

End Sub

Private Sub cmdfna_Click()
Dim ToolTipText(1 To 16) As ToolTipDetail
Dim iFileNum As Integer
Dim Address As PrivateAddress
Dim k As Integer



Dim n As Integer
Set frmfAMuAl = frminuaioal
iFileNuml = FreeFile
lfchkﬁwuﬂzﬂ.Value =1 Then
Open "c:\Program Files\Con_sys\IconAddress.sit" For Random As #iFileNuml Len = 162
Forn=1To 16
Address.AdOn = AddressNameQfPicOn
Address. AdOff = AddressNameOfPicOff
Address.EndLine = Chr(13) & Chr(10)
Put #iFileNuml, n, Address
Nextn
Close #iFileNuml
End If
iFileNuml =FreeFile
Fork=1To 16
If chkport(k). Value < O Then
TapStriplChange = True

Exit For
Else
TapStriplChange = False
End If
Nextk

If TapStrip1Change = True Then
IstgBox("ns,mﬁuﬁm'whuaﬂ%wa:xﬁmﬁﬁmlﬂﬁuué v himusandu 14 waziBoadnld:,
vbYesNoCancel + vbCritical, "Ng afudunsnlaounlas) = vbYes Then
Open "c:\Program Files\Con_sys\ToolTip.sit" For Random As #iFileNum1 Len = 45
Forn=1To 16
ToolTipText(n) PortNumber = Format(n, "00")
ToolTipText(n).PortDetail = txt3 10azidvA(m). Text
ToolTipText(n) PortUsed = chkport(n).Value
ToolTipText(n).EndLine = Chr(13) & Chr(10)
Put #FileNum]l, n, ToolTipText(n)
Nextn
Close #iFileNum1
End If
End If
If NewNew = False Then
Unload Me
Else
frmfITMUAIDN1.Show



Forn=1To 16
frmf1MUA1 Imagel (n).Top = 20
frmfvuA1.Imagel(n).Left = 20
Nextn
NewNew = False
Unload Me
End If
End Sub
Private Sub cmdani@n_Click()
Unload Me
End Sub
Private Sub cmd(3 #nA A1 Click()
Dim iFileNum As Integer
Dim ReadTooltipText(1 To 16) As ToolTipDetail
Dim 1 As ToolTipDetail
Dim k As Integer
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\ToolTip.sit" For Random As #iFileNum Len = 45
Forn=1To 16
Get #iFileNum, n, ReadTooltipText(n)
If ReadTooltipText(n).PortUsed = 1 And ReadTooltipText(n).PortDetail < " Then
chkport(n). Value = 1
xt3 0D UAMn). Text = ReadTooltipText(n).PortDetail
Else
chkport(n).Value =0
txt31008108A(@). Text ="
End If
Nextn
Close #1FileNum
End Sub
Private Sub cmd®arsz_Click()
frmiAon Tongs Show
End Sub
Private Sub Form_Load()
TapStriplSelected
Iblfini1.Caption = "xﬁ'answa:lﬁumﬁmﬁugﬂﬂm*?iv’fmﬂ1ﬂa’ﬁﬂuﬁmﬁnynf" & Chr(10) + Chr(13) _
& "umumsinusesglnselnihe
If chkzﬂﬁﬁﬁ ¥.Value =1 Then
chkfinuagy.Enabled = False

Else



chkfiuagL Enabled = True
End If
End Sub
Private Sub optgu%xmuﬂ__ClickO
Dim n As Integer
Forn=1To 16
chkport(n).Value =0
txt310ALIBYAM). Text ="
Nextn
End Sub
Private Sub opuﬁani;'wuﬂ_cmko
Dim n As Integer
Forn=1To 16
chkport(n).Value =1
txt3160L109AM). Text =""
Nextn
End Sub
Private Sub optd@lusiA_Click()
Dim n As Integer
Forn=1To 16
chkport(n).Value = 1
txt510aZI0uAn). Text = "mw’fvgnwa*fﬂ * & Format(n, "00")
Nextn
End Sub
Private Sub TabStripl_Click()
TapStriplChange = True
If TabStrip1.Tabs(1).Selected Then
TapStrip1Selected
Elself TabStrip1.Tabs(2).Selected Then
TapStrip2Selected
End If

End Sub

a2 w
frmidae sH a1

Private Sub cmdok_Click()
Dim iFileNum As Integer
Dim n As Integer
n = Len(txt3 ﬁﬁlﬂﬂ.Text)
If txt3 1 efiA. Text = password And txt3 ¥ 1¥13). Text = txt8UdU. Text Then

iFileNum = FreeFile



Open "c:\Program Files\Con_sys\Password.ini" For OQutput As #iFileNum

Print #iFileNum, n & txts W o/ 1M . Text

Print #1FileNum, txtNewName. Text

MsgBox "Avusadi§e. imeldldlunssio 1y

Close #iFileNum
Else

MsgBox "limunsontdsu Idifewnswadn higndoeniosalmilingefu
End If
Unload Me

End Sub

frmiilaeulonon
Option Explicit
Dim AddressOn(1 To 16) As String
Dim AddressOff(1 To 16) As String
Private Sub cmdPortNum_Click(Index As Integer)
With CommonDialogl
DialogTitle = "rdon lenoufivngdimsieme
Filter = “zﬂﬂm(*.ico)l*.ico"
FileName =""
.ShowOpen
AddressOn(Index) = .FileName
txtAddressOn(Index).Text = .FileName
DialogTitle = "Aon lensufinmneims hiven
FileName =""
.ShowOpen
AddressOff{Index) = .FileName
txtAddressOff{index).Text = FileName
End With
End Sub
Private Sub cmdanad_Click()
Dim n As Integer
Dim iFileNum As Integer
Dim Address As PrivateAddress
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\IconAddress.sit" For Random As #iFileNum Len = 162
Forn=1To 16
If AddressOffin) < ™" And AddressOn(n) < "" Then
Address.AdOn = AddressOn(n)
Address. AdOff = AddressOff(n)



Address.EndLine = Chr(13) & Chr(10)
End If
Put #iFileNum, n, Address
Nextn
Close #iFileNum
Unload Me
End Sub
Private Sub cmdnnlaﬂ_Click()
Unload Me
End Sub
Private Sub Form_Load()
Dim n As Integer
Dim Address(1 To 16) As PrivateAddress
Dim iFileNum As Integer
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\lconAddress.sit" For Random As #iFileNum Len = 162
Forn=1To 16
Get #iFileNum, n, Address(n)
AddressOn(n) = Address(n).AdOn
txtAddressOn(n). Text = AddressOn(n)
AddressOff(n) = Address(n). AdOff
txtAddressOff(n). Text = AddressOff(n)
Nextn

End Sub

frm3raEIY

Private Sub cmdAnaa_Click()
If txtPass. Text = password And txtName = YourName Then
MDIForml.Show
MDIForm1.Enabled = True
Unload Me
Unload fmCON_SYS
Else
txtPass ="
txtPass.SetFocus
End If
End Sub
Private Sub Form_Load()
Dim pass As String

Dim Passname As String



Dim iFileNum As Integer
Dim n As Integer
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\Password.ini" For Input As #iFileNum
Line Input #1FileNum, pass
n =Mid(pass, 1, 1)
password = Mid(pass, 2, n)
Line Input #iFileNum, Passname
YourName = Passname
Close #iFileNum
End Sub

MDIForml1

Dim frmfMUAL As frmfMuaodl
Sub TuiindwmuaQ
Dim iFileNum As Integer
Dim xxx(1 To 16) As Position
Dim n As Integer
Set frmAMUAL = frmAHuABIl
1f mouti/Asudumisgunsal Checked = True Or mnun/Aeuduimiiegnel Checked = True Then
mnullﬂﬁ'tluﬁmﬁﬁqqﬂﬂi al.Checked = False
mounfavudnimiisgUnsel Checked = False
Else
mnul lﬂﬁ'ﬂuﬁnmdmﬂ ﬂSﬂf.Checked =True
mounfAvusumisgUnsel Checked = True
End If
StatusBarl Panels(1) = "faaiuiingumuia®
iFileNum = FreeFile
Open "c:\Program Files\Con_sys\position.ini" For Random As #iFileNum Len = 17
Forn=1To 16
xxx(n).PortNumber = Format(n, "00")
xxx(n).PortOnOff = OnOff(n)
xxx(n).PortXaxis = Format(frmfiHUA1.Image1(n).Left, "000000")
xxx(n).PortYaxis = Format(frmi1viual Image1(n).Top, "000000")
xxx(n).EndLine = Chr(13) & Chr(10)
Put #iFileNum, n, xxx(n)
Nextn
Close #iFileNum
IconMove =False

Forn=1To 16



frmfi MU A 1. Image1(n) DragMode = 0
Next n
mnuﬁuﬁﬂﬁumﬁqqﬂﬂiﬂf‘Enabled =False
mnulﬁuﬁﬂﬁthHﬁqqﬂﬂiﬂr.Enabled =False
Toolbarl.Buttons(5).Image = 3
StatusBarl Panels(1) = "ifg Tnuaniuqu®
End Sub
Sub nﬂﬁ'nufﬁumu'a()
Dim n As Integer
mnutfufinduiniiegng of Enabled = True
mnul fuiingumiiagUnsel Enabled = True
Toolbarl Buttons(5).Image = 5
1f mnuliAoudumiegingal Checked = True Or muui/susnmisgUns el Checked = True Then
moulifasudumiisgunsof Checked = False
mnuitfAeudumisgunsel Checked = False
Else
mnutifAousumsisgunsel Checked = True
mouttfAeus v eUnsel Checked = True
End If
Set frmfiTMUAL = frmfiTuaieal
Ifmnul1ﬂ§Uuﬁ11lﬁﬁ4QﬂﬂiﬂiChecked =True Or mnulﬂgUumlmﬁiqﬂﬂ‘iﬂf.Checked =True Or
Toolbarl.Buttons(4).Enabled = True Then
StatusBarl Panels(1) = "vhuﬁﬁmtﬁuTuumﬂ‘é‘auo‘htmﬂq..vhuﬂz'lﬂmmsnv‘hmsmuqu‘lé’muﬂiwzm
mstundmLen
IconMove = True
Forn=1To 16
frmfi¥u@1.Imagel (n) DragMode = 1

Nextn

Else
StatusBarl.Panels(1) = "1 Inuanaugu"
IconMove = False
Forn=1To 16

frmA11UA1 Imagel (n) DragMode = 0

Nextn

End If

End Sub

Private Sub MDIForm_Click()
ProgressBarl.Value =0
End Sub

Private Sub MDIFerm_Load()



Unload frmCON_SYS
Unload frm3¥ariiu
Dimn As Integer
MDIForml1.Top =0
MDIForml.Left =0
If YourName <> "" Then
StatusBarl.Panels(2) = YourName
StatusBarl.Panels(2). ToolTipText = "SrunesHarIu"
Else
StatusBarl1 .Panels(2) = "Sittichai Chosalid"
StatusBar] Panels(2) ToolTipText = "$148934&N3"
End If
fmATMUAIBI1.Show
End Sub
Private Sub mnul¥egaavzvegunaaiveizii_Click)
Dim n As Integer
Set frmMHUAL = frm v uAID]

DataStatus

Forn=1To 16
frmfiMuA L Imagel(n) = fmfiMUAL Image3(n)
OnOff(n) =0

Nextn

RealDataStatus

MDIForml Caption = " TunsumunugulnsalIni(..3u2.0).." & "$mougunsalfivhom "&i& " qunsals
End Sub

Private Sub mnulanasiiszaiugugnial_Click(

Set fmMMUAL = mMHUAIDAT

MDIForm1.Caption = " Tdlunsumugugunsallnfi..ju20).." & "swuginsaifidon "&i& " gunsel
StatusBarl Panels(1) = "iufdededoyarunosney nsuw"v"amuan"
frmfiUA1.ControllingStatus
SendData 1
StatusBarl.Panels(1) =""
End Sub
Private Sub mnul ifufinduviaginsel_Click)
Tuiinduims
End Sub
Private Sub mnuudﬁ'uuvhlmﬁqqﬂnmi_CﬁckO

agudumua



End Sub

Private Sub mnuuﬂéu'laﬂau_cncko
frmi/Aen lonou Show

End Sub

Private Sub mnuf MuaA©Ba_Click()
frmAIMUAIDI1 Show

End Sub

Private Sub mnufiufu_Click()

Set frmfYUAL = frmA1MUAIDN1L

MDIForm1 Caption = " Tlunsumaugugunsal Inf(..§12.0).." & "$Snauginsaifiidon "&i& * gunsel»
StatusBarl Panels(1) = "t dededoyarumesneynsuioniugu:
frmfMuA1.ControllingStatus
SendData 1
End Sub
Private Sub mnufjaseratiifi_Click()
frmf @ eru1iA. Show
End Sub
Private Sub mnu@un13919I_Click()
StatusBarl Panels(1) = "iufidweeniin Tusunsu nyangudur
WMINNIY
StatusBarl.Panels(1) ="
End Sub
Private Sub mnuga@ius_Click()
Forn=1To 16
frmf M UA1.Image1(n). Picture = fmA1MUA1. Image3(n) Picture
OnOffn) =0
Nextn
DataStatus

RealDataStatus

End Sub

Private Sub mnutfufinsumiagalnal_Click)
Tuitndumia

End Sub

3, < ° 1 ¢ ”

Private Sub mnutaousumaginsal ClickQ
nagudums

End Sub

Private Sub mnutaausveaei_Click()



it Ao e nal Show
End Sub
Private Sub mnulﬂéuu‘laﬂau_Clicko
frmit) A Tono1 Show
End Sub
Private Sub mnuwai’nalgﬂ‘sul_ClickO
MSComml.CommPort = 1
L CEL ADUNTW].Checked = True
mnuNB§ABYNTN2 Checked = False
End Sub
Private Sub mnu‘waiﬂmgﬂ‘mz_Clicko
MSComm]1.CommPort =2
mnuwa{ﬂmgﬂiulchecked =True
mnuWD{ﬂt)qﬂnll.Checkcd =False
End Sub
Private Sub mnu'hhﬁanf;'mm_Clicko
Dimn As Integer
Set fmAMUAT = fmivuaBL
Forn=1To 16
frmf1UA1.Image1(n) = frmfiMUA1.Image3(n)
OnOff(n) =0
Nextn
1=0
End Sub
Private Sub mnuléiﬂﬂﬁ_ClickO
Set frmMUUAL = frmMMUAID]
NewNew = True
Unload frmfivuaiesl
frmf U TNUA.Show
End Sub
Private Sub maui@ensyausn_Click(
Dimn As Integer
Set fmfMUAL = frmiuaoal
Forn=1To 16
If n <=8 Then
frmMMUAL.Imagel(n) = fimAi1MUA1 Image2(n)
OnOff(n) =1
Else
frmfiMMUA1 Imagel(n) = fmA 1M UA1.Image3(n)
OnOff(n)=0



End If
Nextn
1=8
End Sub
Private Sub mout@en8yAnA_Click()
Dim n As Integer
Set frmfiMuAL = fmAHuALedl
Forn=1To 16
If n> 8 Then
frmfMUALImagel (n) = M UAT Image2(n)

OnOff(n) =1
Else
frmATMUAL Imagel (n) = frmAMUAL Image3(n)
OnOff(n) =0
End If
Nextn
=8
End Sub

Private Sub mnuxﬁam‘;‘mun_cmko
Dim n As Integer
Set frmfiMuUA1 = frmfiviuaiol
Forn=1To 16
frmfMuAl Imagel(n) = rmAMual. Inage2(n)
OnOff(n) =1
Nextn
1=16
End Sub
Private Sub mnu?mi’f_Click()
frmHelp.Show
End Sub
Private Sub Toolbarl_ButtonClick(ByVal Button As MSComectILib.Button)
Set frmfMuA1 = frmA M ULl
Dim n As Integer ) '
Select Case Button.Index

Case 1
gulnyel."

StatusBar] Pancls(1) = "uidsdedoyasunesnoynsuioniugu

frmfiruA1.ControllingStatus



SendData i
Case 2

Forn=1To 16
frmfMuA1.Image1(n). Picture = frmfMMUA1.Image3(n) Picture
OnOff(n) =0

Nextn

DataStatus

RealDataStatus

gunsal-
Case 4
wdoudums
Case 5
@ R o ]
UNNAWTUS
End Select
End Sub

Modules1

Global YourName As String

Global KeepMyData(l To 16) As Integer

Global Data(1 To 16) As Integer

Global i As Integer

Global Number As Integer

Global Quantum As Integer

Global StatusLoad(1 To 16) As String

Global QuantityLoad As Integer

Global password As String

Global xPosition(1 To 8)

Global yPosition(1 To 8)

Global IconMove As Boolean

Global NewNew As Boolean

Global OnOfR(1 To 16) As Integer

Type Position
PortNumber As String * 2
PortOnOff As String * 1
PortXaxis As String * 6
PortYaxis As String * 6

EndLine As String * 2



End Type
Type ToolTipDetail
PortNumber As String * 2
PortUsed As String * 1
PortDetail As String * 40
EndLine As String * 2
End Type
Type PrivateAddress
AdOn As String * 80
AdOSf As String * 80
EndLine As String * 2
End Type
Sub KeepDataForSend(Keep As Integer, comp As Integer)
Dim k As Integer
If comp =1 Then
Fork=1To 16
If Keep =k Then
KeepMyData(k) =16 + k
Exit For
End If
Next k
ElseIf comp = 0 Then
Fork=1To 16
Ifk =Keep Then

KeepMyData(k) = nul AU oy
Exit For
End If
Next k
End If
End Sub

Sub SendData(Quantity As Integer)
Dim buf
Dim m As Integer
Dim mdifrm1 As MDIForm1
Set mdifrm1 = MDIForm1
mdifrm] ProgressBarl.Value = 2
mdifrm1 StatusBarl Panels(1). Text = "fndsfiasefiugunsaintunu-
With mdifrm1. MSComm1
mdifrm1.ProgressBar1.Value = 3
If PortOpen <> True Then



-PortOpen = True ‘lﬂﬂpon coml
mdifrm1 ProgressBar1.Value = 4
End If
mdifrm].ProgressBarl . Value = §
buf = Chr(Number) ‘Number
.Output = buf
mdifrm1.ProgressBarl.Value =6
buf = Chr(Quantity) 'ﬁmmﬁ on
.Output = buf
mdifrm1.ProgressBarl.Value =7
buf = Chr(170) 'AAH
.Output = buf
mdifrm1.ProgressBarl.Value = §
Form=1To 16
If KeepMyData(m) <> nul Then
buf = Chr(KeepMyData(m))
.Output = buf
mdifrm1.ProgressBarl . Value = 9
End If
Nextm
mdifrm].ProgressBarl.Value = 10
If PortOpen < False Then
PortOpen = False
End If
mdifrml.ProgressBarl.Value = 0
.OutBufferCount =0
End With

End Sub

Sub DataStatus()

line:

Dim a, m As Integer, n As Integer, q As Integer
Dim dOut(1 To 3)

Dim dCode(1 To 3)

Dim mdifrm1 As MDIForm1

Set mdifrm] = MDIForml

mdifrm1 StatusBarl Panels(1) Text = "fdsaanofuginsaimunue

mdifrm1.ProgressBarl.Value = 2

With mdifrm1.MSComm1

If PortOpen <> True Then 1Wanosneynsu
PortOpen = True



End If

muauazaisHaevegdoya

dOut(1) = Chr(Number) ‘'01H
dOut(2) = Chr(1)
dOut(3) = Chr(204) '‘CCH
mdifrm1.ProgressBarl.Value =4
Form=1To3

.Output = dOut(m)

Next m

.InBufferCount =0
fmuaguanianuiudeya

.InputMode = comInputModeText

Do Until .InBufferCount <> 0: Loop

mdifrm1.ProgressBarl.Value = 6

Inputlen =1 Sunsiaz 8 fin
Forp=1To3

dCode(p) = .Input

Next p

mdifrm1.ProgressBarl.Value = 8

If Val(Asc(dCode(1))) < 0 And Val(Asc(dCode(2))) < Number Then
InBufferCount = 0
MsgBox "RANTTAANGIA NA Yes DT191 né No lf‘;!)tlﬂlaﬂ", vbYesNo + vbCritical, "Error”
GoTo line: #1115 dCode ARDINIT NS v 031 TMa)

End If

QuantityLoad = Val(Asc(dCode(3)))

1= QuantityLoad

If Val(Asc(dCode(3))) < 255 Then
Do Until .InBufferCount = Val(Asc(dCode(3))): Loop
mdifrm1. ProgressBarl.Value = 9
Forn =1 To Val(Asc(dCode(3)))

StatusLoad(n) = Str(Val(Asc(.Input)))

Nextn
Else
Forn=1To 16
StatusLoad(n) =0
Nextn
End If

mdifrm1.ProgressBarl.Value = 10
InBufferCount =0 nAgssunHinoy



If PortOpen <> False Then 1Wanesnoynsy
PortOpen =False
End If
End With
mdifrml.ProgressBarl.Value = 0
Line2:
End Sub
Sub RealDataStatus()
Dim q As Integer, n As Integer
Dim i MMUAB41 As frmAmuaiedl
Set fIMUAIDI1 = rmAMuAIBIL
1=0
Forn=1To 16
Data(n) =16 +n
Nextn
If QuantityLoad < 255 Then
For n =1 To Quantityl.oad
Forq=1To 16
If StatusLoad(n) = Data(q) Then
MYUAIDILImagel(q) = MUUAIDI] Image2(q)
OnOff(g) =1
i=i+1
End If
Next q
Nextn
Else
Forq=1To 16
M UAIDIL.Image1(q) = MNUAIDI] Image3(q)
OnOff(q) =0
If1<>0 Then

End If
Nextq
End If
End Sub
Sub UM NN
Dima

a=MsgBox("udesmsaunsfheulenie iz, vbOK Cancel + vbQuestion, "suim1siieiu")



If a = vbOK Then
End
End If
End Sub

t&l @ dl Y o U 14 lﬂ' = 1 5 1 Y o ¥ & Y ;%
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8051 Cross-Assembler (1.3) (C) 1987, 1989 Binary Technology
Page 1

11l.asm
1
0000 2 ORG 0000H
3
0000 020050 4 LJMP MAIN
5
6
0050 7 ORG 0050H
8
9
0050 758700 10 MAIN: MOV PCON, #00H ;CLEAR SMOD
0053 759850 11 MOV SCON, #50H ; SERIAL MODE 1
0056 758920 12 MOV TMOD, #20H ; TIMER1 MODE 2
0059 758DFD 13 MOV TH1, #0FDH ;BAUD RATE 9600 BIT/SEC
005C 75900F 14 MOV P1, #0FH
005F 75A000 15 MOV P2, #00H
16
1#7
0062 D2B2 18 SETB P3.2
0064 D28E 19 SETB TR1
0066 D288 20 SETE ;) BRO ;ACTIVE HIGHT TO LOW
0068 D2BC 21 SETB/ BS ;SET PARITY SERIAL PORT
006A D2AF 22 SETB EA ;ENABLE INTERRUPT
006C D2AS8 23 SETB EXO ;ENABLE INTERRUPT
006E D2AC 24 SETB ES ; ENABLE INTERRUPT
0070 C2AB 25 CLR ET1
T 26
25
0072 1204BA 28 CALL DELY
29
0075 90A003 30 MOV DPTR, #0A003H
0078 7482 81 MOV A, #82H ;8255 ONE A OUT,B IN,C OUT
007A FO 32 MOVX @DPTR,A
33
007B 90C003 34 MOV DPTR, #0C0O03H
007E 748B B85 MOV A, #8BH ;8255 TWO A OUT,B IN,C IN
0080 FO 36 MOVX @DPTR,A
37
0081 020081 38 LJMP $
39
40
41
42 ;RECIVE INTERRUPT INTO ADDRESS 0003H
43
0003 44 ORG 0003H
45
0003 C2AF 46 CLR EA
47
0005 020300 48 LJMP KEY
49
50
51
52 ;RECIVE INTERRUPT INTO ADDRESS 0003H
53
0300 54 ORG 0300H

55



0300 7850 56 KEY: MOV RO, #50H ;RECIVE VALUE FORM DMT TELLPHONE

0302 7951 57 MOV R1,#51H
58
0304 A690 59 MOV @RO, P1
0306 1204C7 60 LCALL WO
61
0309 B60A03 67 ARUN1:CJINE @RO, #0AH, L2
68
030C 020312 69 Ll: LJMP NUM1
030F 0203FD 70 L2: LJMP ARUN2
71
0312 20B2FD 72 NUMl: JB P3.2,$
0315 A790 73 MOV @R1,P1
74
0317 7400 75 MOV A, #00H
0319 90A001 76 MOV DPTR, #0A001H
031C EO 77 MOVX A, @DPTR
78
031D B70115 79 CJINE @R, #01H,KEY2
80
0320 30E009 81 JNB OEOH, Y1
0323 C2E0 82 CLR OEOH
0325 90R000 83 MOV DPTR, #0A000H
0328 FO 84 MOVX @DPTR,A
85
0329 0203F6 86 LJMP ERROR1
87
032C D2EO 88 Yl: SETB OEOH
032E 90A000 89 MOV DPTR, #0A000H
0331 FO 90 _ MOVX @DPTR,A
3 ==
0332 0203F6 92 LJMP ERROR1
93 &
0335 B70215 94 KEY2: CJINE @R1,#02H,KEY3
95
0338 30EL109 96 JNB OELH, Y2
033B C2El 97 CLR OE1H
033D 90A000 98 MOV DPTR, #0A000H
0340 FO 99 MOVX @DPTR,A
100
0341 0203F6 101 LJMP ERROR1
102
0344 D2E1 103 Y2: SETB OElH
0346 90A000 104 MOV DPTR, #0A000H
0349 FO 105 MOVX @DPTR,A
106
034A 0203F6 107 LJMP ERROR1
108
034D B70315 109 KEY3: CJINE @R1, #03H,KEY4
110
0350 30E209 111 JNB OE2H, Y3
0353 C2E2 112 CLR OE2H
0355 90A000 113 MOV DPTR, #0A000H
0358 FO 114 MOVX @DPTR, A
115
0359 0203F6 116 LJMP ERROR1
117
035C D2E2 118 Y3: SETB OE2H
035E 90A000 119 MOV DPTR, #0A000H
0361 FO 120 MOVX @DPTR,A

121



0362
0365

0368
036B
036D
0370

0371
0374
0376
0379
037A
037D
0380
0383
0385
0388
0389
038C
038E
0391
0392
0385
0398
039B
039D
03A0
03A1
03A4
03A6
03A9
03AA
03AD
03BO
03B3
03B5
03B8
03BS
03BC
03BE
03C1

03C2

0203F6
B70415

30E309
C2E3
90A000
FO

0203F6
D2E3
90A000
FO
0203F6
B70515
30E409
C2E4
90A000
FO
0203F6
D2E4
90A000
FO
0203F6
B70615
30E509
C2ES5
90A000
FO
0203F6
D2ES5
90A000
FO
0203F6
B70715
30E603
C2E®6
90A000
FO
0203F¢
D2E6
90A000
FO

0203F¢6

122
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
182
168
154
155
156
157
158
159
160
16l
162
163
164
165
166
167
168
169
170
171
172
L3
174
175
176
177
178
179
180
181
182

KEY4:

Y4:

KEYS5:

W53

KEY6:

YG:

KEY7:

Y7:

LJMP ERROR1
CJINE G@R1,#04H,KEY5

JNB OE3H, Y4

CLR OE3H

MOV DPTR, #0A000H
MOVX @DPTR,A

LJMP ERROR1

SETB OE3H

MOV DPTR, #0R000H
MOVX @DPTR,A
LJMP ERROR1

CJINE @R1, #05H,KEY6
JNB OE4H, Y5

CLR OE4H

MOV DPTR, #0A000H
MOVX @DPTR,A
LJIMP ERROR1

SETB OE4H

MOV DPTR, #0A000H
MOVX @DPTR,A
LJMP ERROR1

CJINE @R1,#06H,KEY7
JNB OESH, Y6

CLR OE5H

MOV DPTR, #0A000H
MOVX @DPTR,A
LJMP ERROR1

SETB OESH

MOV DPTR, #0AR000H
MOVX @DPTR,A
LJMP ERROR1

CJINE @GR1,#07H,KEYS8
JNB OE6GH, Y7

CLR OE6H

MOV DPTR, #0A000H
MOVX @DPTR,A
LJMP ERROR1

SETB OE6H

MOV DPTR, #0A000H
MOVX @DPTR, A

LJMP ERROR1



03C5
03Cs8
03CB
03CD
03D0

03D1
03D4
03D6
03D9
03DA

03DD

03EOD
03E3

03E4
03E7
03E9
03EC

03ED
03F0
03F2
03F5

03F6
03F8

03FA

03FC

03FD

0400
0403

0405
0408

0409
040C
040F
0411
0414
0415
0418
041A
041D

041E

B70815
30E709
C2E7
90A000
FO

0203F6
D2E7
90A000
FO
0203F6
B70916

90C001
EO

30E009
C2EO0
90C000
FO

0203F6
D2EO
90C000
FO

T6FF
TTFF

D2AF

32

B601F6

20B2FD
A790

90C001
EO

B70A15
30E109
C2El
90C000
FO
0203F6
D2E1
90C000
FO

0203F6

183
184
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
216
217
218
219
220
228
222
223
224
223
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

KEY8: CJINE (@R1, #08H,KEY9
JNB OE7H, Y8
CLR OETH
MOV DPTR, #O0A00O0H
MOVX @DPTR,A

LJMP ERROR1

Y8: SETB OE7H
MOV DPTR, #0A000H
MOVX @DPTR,A
LJMP ERROR1

KEY9: CJNE @GR1, #09H, ERROR1

MOV DPTR, #0COO01H
MOVX A, @DPTR

JNB OEOH, Y9

CLR OEOH

MOV DPTR, #0CO0O0H
MOVX @DPTR,A

LJMP ERROR1

N SETB OEOH
MOV DPTR, #0CO00H
MOVX @DPTR,A

ERROR1:MOV @RO, #0FFH
MOV @R1, #0FFH

SETB EA
RETI
ARUN2:CJNE G@RO, #01H, ERROR1

JB: PB.2,%
MOV @R1,P1

MOV DPTR, #0COO1H
MOVX A, @DPTR

KEY10:CJINE @R1, #0AH,KEY11
JNB OE1H, Y10
CLR OE1lH
MOV DPTR, #0CO00H
MOVX @DPTR,A
LJIJMP ERROR1

Y10: SETB OElH
MOV DPTR, #0CO0O0H
MOVX @DPTR,A

LJMP ERROR1



0421

0424
0427
0429
042C

042D
0430
0432
0435
0436
0439
043C
043F
0441
0444
0445
0448
044A
044D

044E

0451

0454
0457
0459
045C

045D
0460
0462
0465
0466
0469
046C
046F
0471
0474
0475
0478
047A
047D

047E

B70115

30E2009
C2E2
90C000
FO

0203F6
D2E2
90C000
FO
0203F6
B70215
30E309
C2E3
90C000
FO
0203F6
D2E3
90C000
FO

0203F6

B70315

30E409
C2E4
90C000
FO

0203F6
D2E4
90C000
FO
0203F6
B70415
30E509
C2ES
90C000
FO
0203F6
D2E5
90C000
FO

0203F6

245
246
247
248
249
250
251
252
253
254
255
256
2517
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
278
274
2ellS
276
277
278
2 9
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

KEY11l:

Yil:

KEY12:

NL2F,

KEY13:

Y13:

KEY14:

Y14:

CJINE @R1, #01H,KEY12

JNB OE2H, Y11

CLR OEZ2H

MOV DPTR, #0CO00H
MOVX @DPTR,A

LJMP ERROR1
SETB OE2H

MOV DPTR, #0C000H
MOVX @DPTR,A
LJMP ERROR1

CJNE @R1,#02H,KEY13
JNB OE3H,Y12

CLR OE3H

MOV DPTR, #0CO00H
MOVX @DPTR,A
LJMP ERROR1

SETB OE3H

MOV DPTR, #0C000H
MOVX @DPTR,A

LJMP ERRORI

CJINE @R1, #03H,KEY14

JNB OE4H, Y13
CLR OE4H

MOV DPTR, #0C000H
MOVX @DPTR,A

LJMP ERROR1

SETB OE4H

MOV DPTR, #0COOOH
MOVX @DPTR,A
LJMP ERROR1

CJINE @R1,#04H,KEY15
JNB OESH,Y14

CLR OE5H

MOV DPTR, #0CO00H
MOVX @DPTR,A
LJMP ERROR1

SETB OES5H

MOV DPTR, #0CO00H
MOVX @DPTR,A

LJMP ERROR1



306

0481 B70515 307 KEY15:CJINE @R1,#05H,KEY16
308
0484 30E609 309 JNB OEG6H,Y15
0487 C2E6 310 CLR OE6H
0489 90C000 311 MOV DPTR, #0C000H
048C FO 312 MOVX @DPTR,A
313
048D 0203F6 314 LJMP ERRORL
315
0490 D2E6 316 Y15: SETB OE6H
0492 90C000 317 MOV DPTR, #0CO00H
0495 FO 318 MOVX @DPTR,A
319
0496 0203F6 320 LJMP ERRORIL
321
0499 B70612 322 KEY16:CJINE @RI, #06H, ERROR2
323
049C 30E709 324 JNB OE7H, Y16
049F C2E7 325 CLR OE7H
04A1 90C000 326 MOV DPTR, #0C000H
04R4 FO 327 MOVX @DPTR,A
328
04AS5 0203F6 329 LJMP ERRORL
330
04A8 D2E7 331 Y16: SETB OET7H
04AA 90C000 332 MOV DPTR, #0C000H
04AD FO 333 MOVX @DPTR,A
334
04AE 0203F6 335 ERROR2:LJMP ERROR1
336
337
338
339 ;END OF INTERRUP EXTERNAL INTO
340
341
04B1 7800 344 DELAY1:MOV RO, #0
04B3 7900 345 DY1: MOV RI,#0
04B5 DYFE 346 DJNZ R1,$
347
04B7 DSFA 348 DJNZ RO, DY1
04B9 22 349 RET
351
04BA 7DOA 355 DELY: MOV R5,#10
04BC 7E00 356 DELY1:MOV R6, #00H
04BE 7FFF 357 DELY2:MOV R7, #0FFH
04CO DFFE 358 DELY3:DJNZ R7,DELY3
04C2 DEFA 359 DJNZ R6,DELY2
04C4 DDF6 360 DJNZ R5,DELY
04C6 22 361 RET
04C7 7DIF 363 WO: MOV R5,#01FH
04C9 C1F 364 Wl: MOV R4, #01FH
04CB 7BFF 365 W2: MOV R3, #0FFH
04CD DBFE 366 DJNZ R3,$
04CF DCFA 367 DJNZ R4,W2
04D1 DDF6 368 DJNZ R5,Wl
04D3 22 369 RET
370

0000= 371 END
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Features

® Compatible with MCS-51™ Products

® 4 Kbytes 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 I/O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power Idie and Power Down Modes

Description

The AT89CS51 is a low-power, high-performance CMOS 8-bit microcomputer with 4 Kbytes
of Flash Programmable and Erasable Read Only Memory (PEROM). The device is manufac-
tured using Atmel’s high density nonvolatile memory technology and is compatible with the
industry standard MCS-51™ instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory program-
mer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C51
is a powerful microcomputer which provides a highly flexible and cost effective solution to
many embedded control applications.

The AT89CS1 provides the following standard features: 4 Kbytes of Flash, 128 bytes of
RAM, 32 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, a
full duplex serial port, on-chip oscillator and clock circuitry. In addition, the AT89C51 is

8-Bit
Microcontroller
with 4 Kbytes
Flash

(continued)
PDIP/Cerdip
. . .
Tt
Pin Configurations s B
P11 2 39 {3 P0.0 (ADO)
L iratis s 38 (3 P0.1 (AD1)
P1.3C] 4 37 0 P0.2 (AD2)
P1.40]5 36 [0 P0.3 (AD3)
PS5} 6 35 [0 P0.4 (AD4)
P1.6 Q7 34 (5 P0.5 (ADS)
P1.7C 8 33 [1 P0.6 (AD6)
RST ] 8 32 0 P0.7 (ADT)
(RXD) P3.0 O} 10 31 [ EA/vPP
(TXD) P3.1 C 11 30 (3 ALE/PROG
(INT0) P3.2 O] 12 29 O PSEN
(INT1) P3.3 (4 13 28 O3 P2.7 (A15)
(T0) P3.4 ] 14 27 E P2.6 (A14)
(T1)P3.5 15 26 0 P2.5 (A13)
(WR) P3.6 (] 16 25 [ P2.4 (A12)
(RD) P3.7 ] 17 24 (1 P2.3 (A11)
XTAL2 O] 18 23 O P2.2 (A10)
XTAL1 4 19 22 O P2.1 (A8)
PQFP/TQFP GND [ 20 21 [0 P2.0 (A8)
STa®
2222 PLCC/LCC
INDEX G
CORNER ToNTe gonae STIe
\ foooaz>aaan INDEX e 29
annooannnnnAn Ean
CORNER YoN-o vocNo
444392 4140393857364534 \ siaczazsegce
P1.5 ] 1 33 [OP0.4 (AD4) u [10] ’744
P1.6 ] 2 32 [1PO.5 (ADS) prsclr 53 1043 4139EP0.4 (AD4)
P17 ] 3 31 [0 P0.6 (AD6) P16 18 387 P05 (ADS)
RST O 4 30 DP0.7 (AD7) P1.7 o 37}5 £0.6 {ADB)
(RXD) P3.0 O 5 29 D EA/VPP RST ] 10 36[0 P0.7 (AD7)
NC O 6 28 CNC (RXD) P3.0 11 35|15 EA/VPP
(TXD) P31 7 27 [O ALE/PROG NC 12 341 NC
(INTO) P3.2 (] 8 26 [ PSEN (TXD) P3.1 []13 33/ ALE/PROG
(INT1) P3.3 O © 25 O P2.7 (A15) (iNTO) P3.2 (14 327 PSEN
(TO) P3.4 ] 10 24 [OP2.6 (A14) (JNT1)P3.3J15 313 P2.7 (A15)
(T1) P3.5 ] 11 23 (IP2.5 (A13)  (T0)P3.4 (116 303 P2.8 (A14)
P3.5 17 29 P2,
12'214"%161718 9202122 (T P88 H110,0215,23,,,25,62770 [0 P25 (A13)
00U oUoooun JU0Jooguogougo
sgSpga-das 2535883550 <
fREEssYRRRY SRR
lg,ax" 88Ty 22 gzecy
=l 223z e =Tzgs

[

0265E
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Block Diagram

P0.O - PO.7 P20 - P27
PORT 0 DRIVERS PORT 2 DRIVERS :
\ T '
= . RAM ADDR. PORT 0 PORT 2 :
: REGISTER > RAM LATCH LATCH FLASH :
: 4 :
: Y 4 A '
' y A y :
. PROGRAM .
: B STACK
! ADDRESS :
: REGISTER ACC POINTER REGISTER :
: <—>»|{ BUFFER <
: T™P2 TMP1 :
PC & H
: AL INCREMENTER :
INTERRUPT, SERIAL PORT,
: AND TIMER BLOCKS :
; . 5 PROGRAM J oo
: o COUNTER ;
PSEN <€——— 5
ALE/PROG €4———| TIMING INSTRUCTION | _ Y A
—— : AND REGISTER y > DFTR :
EA / Vs ——»| CONTROL :
RST — P :
| 3 :
: PORT 1 PORT 3 :
: LATGH LATCH :
H y
: osc . 5

PORT 1 DRIVERS | “D[ PORT 3 DRIVERS ]

R R

P1.0 - P1.7 P3.0 - P3.7

334 AT89C51 e
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Absolute Maximum Ratings*

Operating Temperature................... -65°C to +125°C
Storage Temperature..........ccocuuuu... -65°C to +150°C
Voltage on Any Pin

with Respect to Ground ................... -1.0Vio+70V
Maximum Operating Voltage ...........ccccevevevenne. 6.6V
DC Output Cumment.........cccovevrreverirennnnnen. 15.0 mA

*NOTICE: Stresses beyond those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these
or any other conditions beyond those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect de-

vice reliability.

D.C. Characteristics
Ta =-40°C to 85°C, Vcc = 5.0V +20% (unless otherwise noted)

Symbol Parameter Condition Min Max Units
ViL Input Low Voltage (Except EA) 0.5 0.2 Vee-0.1 v
Vit Input Low Voltage (EA) -0.5 0.2 Vcc-0.3 v
ViH Input High Voltage (Except XTAL1, RST) 0.2 Vcct+0.9 Vce+0.5 \'4
VIH1 Input High Voltage (XTAL1, RST) 0.7 Vcc Vce+0.5 \'
Output Low Voltage(1) -
VoL (Ports 1,2,3) loL= 16 mA 0.45 \
Output Low Voltage(" Ld
VoL1 (Port 0, ALE, PSEN) loL=32mA 0.45 \%
Output HEHVaR lon=-60 A, Vec =5V +£10% 24 \%
utput High Voltage =
VOH | (Ports 1,23, ALE, PSEN) 'OH =25 kA 0.5 Mok ¥
loH = -10 pA 0.9 Vce \Y
Output High Voltage lon = -800 pA, Vec =5V £ 10% 24 \
VoH1 (Port 0 in External Bus loH = -300 pA 0.75Vce Y,
Mode) loH = -80 pA 0.9 Vee Vv
Logical 0 Input Current " 4
I (Ports 1,2,3) Vin= 045V 50 HA
Logical 1 to 0 Transition _
. Current (Ports 1,2,3) g2V =95 bA
Input Leakage Current
Iu (Port 0, EA) 0.45 <VIN < Vce +10 HA
RRST Reset Pulidown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, Ta = 25°C 10 pF
Active Mode, 12 MHz 20 mA
Power Supply Current
- Idle Mode, 12 MHz 5 mA
| Vec =6V 1
© Power Down Mode®® 2 00 hA
| Vece=3V 40 A
Notes: 1. Under steady state (non-transient) conditions, loL must If IOL exceeds the test condition, VOL may exceed the
be externally limited as follows: related specification. Pins are not guaranteed to sink
Maximum oL per port pin:10 mA current greater than the listed test conditions.
Maximum IoL per 8-bit port: 2. Minimum VCC for Power Down is 2 V.
Port 0:26 mA
Ports 1,2, 3:15 mA
Maximum total IOL for all output pins:71 mA
e e 0 3-41




A.C. Characteristics

(Under Operating Conditions; Load Capacitance for Port 0, ALEPROG, and PSEN = 100 pF; Load Capacitance for all

other outputs = 80 pF)

External Program and Data Memory Characteristics

AImEY

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter Min Max Min Max Units
1ftcLeL | Oscillator Frequency 0 24 MHz
tLHLL ALE Pulse Width 127 2tcreL-40 ns [
tavLL Address Valid to ALE Low 28 tCLCL-13 ns {
tax | Address Hold After ALE Low 48 tCLCL-20 ns |
tLLv ALE Low to Valid Instruction In 233 4tCLCL-65 ns |
tLLpL ALE Low to PSEN Low 43 tcLcL-13 ns 1
trLpH | PSEN Pulse Width 205 3tcLcL-20 ns |
tpLIV PSEN Low to Valid Instruction In 145 3tcLcL-45 ns |
texix Input Instruction Hold After PSEN 0 0 s |
tPxiz Input Instruction Float After PSEN 59 tcLe-10 ns !
tPxav PSEN to Address Valid 75 tcLer-8 ns
taviv Address to Valid Instruction In 312 5tcLcL-55 ns ;
tPLAZ PSEN Low to Address Float 10 10 ns !
tRiRH | RD Pulse Width 400 6tcLcL-100 ns
twewr | WR Pulse Width 400 6tcLcL-100 ns
{RLDV RD Low to Valid Data In 252 StcLcL-90 ns
trHDx | Data Hold After RD 0 0 ns
trDz | Data Float After RD 97 2tcLcL-28 ns
tipv | ALE Low to Valid Data In 517 8tCLCL-150 ns |
tavov | Address to Valid Data In 585 OCLCL-165 | ns |
tiuwe | ALE Low to RD or WR Low 200 300 3tcLol-50  3tercL+50 ns |
tavwe | Address to RD or WR Low 203 4tcLcL-75 ns |
tavwx | Data Valid to WR Transition 23 tcLcL-20 ns |
tavw | Data Valid to WR High 433 7tcLct-120 ns |
twHax | Data Hold After WR 33 tcLcL-20 ns |
tRLAZ RD Low to Address Float 0 0 ns i
twHiH | RD or WR High to ALE High 43 123 tcLeL-20 tcLcL+25 ns
342 AT89CH mmmrrrrerrr e



Intel ? 82C55A
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

m Compatible with all Intel and Most m Control Word Read-Back Capability
Gtigr MICKOgroCEs S oS m Direct Bit Set/Reset Capability

m High Speed, “Zero Wait State” DC Dri ilit i
Operation with 8 MHz 8086/88 and N gfrtmgut:‘ts""e Capakiiy: onailie
80186/188

m 24 Programmable 1/0 Pins m Available in 40-Pin DIP and 44-Pin PLCC
m Available in EXPRESS

m Low Power CHMOS — Standard Temperature Range
m Completely TTL Compatible — Extended Temperature Range

The Intel 82C55A is a high-performance, CHMOS version of the industry standard 8255A general purpose
programmable 1/0 device which is designed for use with all Intel and most other microprocessors. It provides
24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.
The 82C55A is pin compatible with the NMOS 8255A and 8255A-5.

In MODE 0, each group of 12 1/0 pins may be programmed in sets of 4 and 8 to be inputs or outputs. In
MODE 1, each group may be programmed to have 8 lines of input or output. 3 of the remaining 4 pins are used
for handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration.

The 82C55A is fabricated on Intel’s advanced CHMOS Il technology which provides low power consumption
with performance equal to or greater than the equivalent NMOS product. The 82C55A is available in 40-pin
DIP and 44-pin plastic leaded chip carrier (PLCC) packages.

] RESET
j 1 oo
1 3 01
1 02
o, 1 7 .
o Gnous :> Poat <:) M G 3 Ke
P! oot I % s
| e 3 o5
1 05
{— [ 07
l =
GROU»
m A c: /0
PORT C ~ m -~ - < © o~
ween f T SPEEEYBEBEDR
B1-DIMEC TIOMAL DATA BUS
i N 231256-31
oo Kot 0 1G >
wirerai, Gaoun o A =T
A B
f T e e - e
j o] [
[ ® s 38 [ R
W e ™[] s [7] meser
W “"!""?'5 ondue RO cmE: M%‘:
.  comme CC— . - K= o, wd]s o
A (8 rcr [ 82C55A 1[Jey
!!’r—————ﬂ L fo—-d mE " ,ogo‘
1 pea )3 :u:]na
weo [ 10 o
eci[] s 26[Jvee
lSa—j [=1s R 2s[7) rer
231256-1 s salywae
Figure 1. 82C55A Block Diagram :E i i gr
raz {0 2] rea
231256-2

Figure 2. 82C55A Pinout
Diagrams are for pin reference only. Package
sizes are not to scale.

October 1995 Order Number: 231256-004
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Table 1. Pin Description

Pin Number

Dip

PLCC

Type

Name and Function

1-4

2-5

1/0

PORT A, PINS 0-3: Lower nibble of an 8-bit data output latch/
buffer and an 8-bit data input latch.

READ CONTROL: This input is low during CPU read operations.

CHIP SELECT: A low on this input enables the 82C55A to
respond to RD and WR signals. RD and WR are ignored
otherwise.

System Ground

ADDRESS: These input signals, in conjunction RD and WR,
control the selection of one of the three ports or the control
word registers.

Aq Ag Input Operation (Read)

Port A - Data Bus

Port B - Data Bus

Port C - Data Bus

alalolo
slo|=]o
oooogg
42 Nl |\ )
ololo|o|Ql

Control Word - Data Bus

Output Operation (Write)

Data Bus - Port A

Data Bus - Port B

Data Bus - Port C

~|=]lolo
~lo|=]o
27 | e
ololo|o
olo|o|o

Data Bus - Control

Disable Function

X X X X 1 Data Bus - 3 - State

X X 1 1 0 Data Bus - 3 - State

PC7_4

10-13

11,13-15

1/0

PORT C, PINS 4-7: Upper nibble of an 8-bit data output latch/
buffer and an 8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode control. Each
4-bit port contains a 4-bit latch and it can be used for the control
signal outputs and status signal inputs in conjunction with ports
A and B.

PCo_3

14-17

16-19

1/0

PORT C, PINS 0-3: Lower nibble of Port C.

PBo.7

18-25

20-22,
24-28

1/0

PORT B, PINS 0-7: An 8-bit data output latch/buffer and an 8-
bit data input buffer.

26

29

SYSTEM POWER: + 5V Power Supply.

27-34

30-33,
35-38

/0

DATA BUS: Bi-directional, tri-state data bus lines, connected to
system data bus.

35

39

RESET: A high on this input clears the control register and all
ports are set to the input mode.

36

40

WRITE CONTROL: This input is low during CPU write
operations.

37-40

41-44

1/0

PORT A, PINS 4-7: Upper nibble of an 8-bit data output latch/
buffer and an 8-bit data input latch.

1,12,
23,34

No Connect




intal.

82C55A FUNCTIONAL DESCRIPTION

General

The 82C55A is a programmable peripheral interface
device designed for use in Intel microcomputer sys-
tems. Its function is that of a general purpose 1/0
component to interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 82C55A is programmed by the system
software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used to inter-
face the 82C55A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Control
words and status information are also transferred
through the data bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepts inputs from the
CPU Address and Control busses and in tum, issues
commands to both of the Control Groups.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems software. In essence, the
CPU “outputs” a control word to the 82C55A. The
control word contains information such as “mode”,
“bit set”, “bit reset”, etc., that initializes the func-
tional configuration of the 82C55A.

82C55A

Each of the Control blocks (Group A and Group B)
accepts “commands” from the Read/Write Control
Logic, receives “‘control words” from the internal
data bus and issues the proper commands to its as-
sociated ports.

Control Group A - Port A and Port C upper (C7—C4)
Control Group B - Port B and Port C lower (C3—CO)

The control word register can be both written and
read as shown in the address decode table in the
pin descriptions. Figure 6 shows the control word
format for both Read and Write operations. When
the control word is read, bit D7 will always be a logic
“1”, as this implies control word mode information.

Ports A, B,and C

The 82C55A contains three 8-bit ports (A, B, and C).
All can be configured in a wide variety of functional
characteristics by the system software but each has
its own special features or “personality’’ to further
enhance the power and flexibility of the 82C55A.

Port A. One 8-bit data output latch/buffer and one
8-bit input latch buffer. Both “pull-up” and *pull-
down” bus hold devices are present on Port A.

Port B. One 8-bit data input/output latch/buffer.
Only “pull-up” bus hold devices are present on Port

Port C. One 8-bit data output latch/buffer and one
8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode
control. Each 4-bit port contains a 4-bit latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B. Only
“pull-up” bus hold devices are present on Port C.

See Figure 4 for the bus-hold circuit configuration for
Port A, B, and C.
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Figure 3. 82C55A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions

RESET 4
EXTERNAL
INTERNAL 4 PORT A
DATA IN PIN
INTERNAL
DATA OUT
WR
Vee
RESET E'n
EXTERNAL
PORT BC
PIN
INTERNAL
DATA
WR
*NOTE: 231256-~4

Port pins loaded with more than 20 pF capacitance may not have their logic level guaranteed following a hardware reset.

Figure 4. Port A, B, C, Bus-hold Configuration




intel.
82C55A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can
be selected by the system software:

Mode 0 — Basic input/output
Mode 1 — Strobed Input/output
Mode 2 — Bi-directional Bus

When the reset input goes “high’ all ports will be set
to the input mode with all 24 port lines held at a logic
“one” level by the internal bus hold devices (see
Figure 4 Note). After the reset is removed the
82C55A can remain in the input mode with no addi-
tional initialization required. This eliminates the need
for pullup or pulldown devices in “all CMOS” de-
signs. During the execution of the system program,
any of the other modes may be selected by using a
single output instruction. This allows a single
82C55A to service a variety of peripheral devices
with a simple software maintenance routine.

The modes for Port A and Port B can be separately
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. All of
the output registers, including the status flip-flops,
will be reset whenever the mode is changed. Modes
may be combined so that their functional definition
can be “‘tailored” to almost any I/O structure. For
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa-
tional results, Group A could be programmed in
Mode 1 to monitor a keyboard or tape reader on an
interrupt-driven basis.

{ ADDRESS BUS LY
§ I CONTROL BUS - ]
| DATA BUS - =),

[é.% 0,0, Ao-A|1

[=
82C55A

MODE 0 ——‘[ 8 < A ]

o o 1/0 1o

PB;PE,  PCyPG, PC-PC, PA,-PA

MODE1 —]_8 r———f——, AT

e {1 []]] T

PB,-PB, CONTROL  CONTROL G’Ao

OR /0 OR I/0
g

MoDE2 —_8 ——— AT
/o 1 1 t l l 1 l I BI-DIRECTIONAL

el e rv e
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Figure 5. Basic Mode Definitions and Bus
Interface

82C55A

CONTROL WORD

GROUP B

PORT C (LOWER)
e 1=INPUT

0=0UTPUT

PORT B
1 =INPUT
0=0UTPUT

MODE SELECTION
0=MODEO
1=MODE1

GROUP A

PORT C (UPPER)
1=INPUT
0 =0UTPUT

PORT A
1= INPUT
0 =0UTPUT

MODE SELECTION
00 =MODE 0
01 - MODE 1
1X=MODE 2

MODE SET FLAG
1= ACTIVE

231256-6

Figure 6. Mode Definition Format

The mode definitions and possible mode combina-
tions may seem confusing at first but after a cursory
review of the complete device operation a simple,
logical I/O approach will surface. The design of the
82C55A has taken into account things such as effi-
cient PC board layout, control signal definition vs PC
layout and complete functional flexibility to support
almost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset
using a single OUTput instruction. This feature re-
duces software requirements in Control-based appli-
cations.

When Port C is being used as status/control for Port
A or B, these bits can be set or reset by using the Bit
Set/Reset operation just as if they were data output
ports.



82C55A

CONTROL WORD

D, | Dg

Dg | Dy | Dy | D,

D,

Dg

X

X X

CARE

BIT SET/RESET
1=8ET

0= RESET

BIT SELECT
0/1{2{3/4|5/6(7
0{1{0{1[0/1)0{1]Bq|
1010]11{0{0{1{1]B4
00]0{0]1]1]1]|1]8B;

BIT SET/RESET FLAG
0= ACTIVE
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Figure 7. Bit Set/Reset Format

intal.

When the 82C55A is programmed to operate in
mode 1 or mode 2, control signals are provided that
can be used as interrupt request inputs to the CPU.
The interrupt request signals, generated from port C,
can be inhibited or enabled by setting or resetting
the associated INTE flip-flop, using the bit set/reset
function of port C.

Interrupt Control Functions

This function allows the Programmer to disallow or
allow a specific 1/0 device to interrupt the CPU with-
out affecting any other device in the interrupt struc-
ture.

INTE flip-flop definition:

(BIT-SET)—INTE is SET—Interrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disable

Note:
All Mask flip-flops are automatically reset during
mode selection and device Reset.



82C55A

ABSOLUTE MAXIMUM RATINGS*
Ambient Temperature Under Bias....0°Cto + 70°C

Storage Temperature ......... — 65°Cto + 150°C
Supply Voltage .................. — 0.5t0 + 8.0V
Operating Voltage ................. + 4Vio + 7V
Voltageonany Input.......... GND—2Vto + 6.5V
Voltage on any Output . .GND—0.5V to Vg + 0.5V
Power Dissipation ........................ 1 Watt

D.C. CHARACTERISTICS

intal.

NOTICE: This is a production data sheset. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

Ta = 0°C to 70°C, Vo = +5V +£10%, GND = OV (Tao = —40°C to +85°C for Extended Temperture)

Symbol Parameter Min Max Units Test Conditions
ViL Input Low Voltage —0.5 0.8 \Y
ViH Input High Voltage 2.0 Vee \
VoL Output Low Voltage 0.4 \ loL = 25 mA
VoH Output High Voltage 3.0 \ lon = —2.5mA
Vee — 04 V loy = —100 A
lie Input Leakage Current +1 pA VN = Voo to OV
/ (Note 1)
lorL Output Float Leakage Current +10 pA ViN = Voo to OV
(Note 2)
IDAR Darlington Drive Current :2:5 (Note 4) mA Ports A, B, C
Rext = 5000
Vext = 1.7V
IpHL Port Hold Low Leakage Current + 50 + 300 nA Vout = 1.0V
Port A only
IpHH Port Hold High Leakage Current —50 —300 pA VouT = 3.0V
Ports A, B, C
IPHLO Port Hold Low Overdrive Current —350 pA VouTt = 0.8V
IPHHO Port Hold High Overdrive Current +350 HA Vouyt = 3.0V
Icc Ve Supply Current 10 mA (Note 3)
lccse Vee Supply Current-Standby 10 RA Voo = 5.5V
Vin = Vg or GND
Port Conditions
If1/P = Open/High
O/P = Open Only
With Data Bus =
High/Low
CS = High
Reset = Low
Pure Inputs =
Low/High
NOTES:

1. Pins Ay, Ap, CS, WR, RD, Reset.
2. Data Bus; Ports B, C.

3. Outputs open.

4. Limit output current to 4.0 mA.
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MAXIMN

+5V-Powered, Multi-Channel RS-232
Drivers/Receivers

General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, and in particular, for those applications

Features

Superior to Bipolar
¢ Operate from Single +5V Power Supply

where +12V is not available. (eiVoand ¥121, 31/"! 239)
. ¢ Low-Power Receive Mode in Shutdown
These parts are particularly useful in battery-powered (MAX223/MAX242)

systems, since their low-power shutdown mode reduces
power dissipation to less than 5pW. The MAX225,
MAX233, MAX235, and MAX245-MAX247 use no external
components and are recommended for applications
where printed circuit board space is critical.

¢ Meet All EIA/TIA-232E and V.28 Specifications
¢ Muitiple Drivers and Receivers

¢ 3-State Driver and Recelver Outputs

¢ Open-Line Detection (MAX243)

Applications Ordering Information
Portable Computers PART TEMP. RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
Low-PowegMpdega MAX220CSE 0°C10+70°C___ 16 Narrow SO
Interface Translation MAX220CWE 0°C10+70°C___ 16 Wide SO
Battery-Powered RS-232 Systemns MAX220C/D 0°C to +70°C Dice*
Multi-Drop RS-232 Networks MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C 10 +125°C 16 CERDIP
Ordering Information continued at end of data sheet.
“Contact factory for dice specifications.
Selection Table
Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Vaiue & Three- Activein Data Rate
Number (4] Drivare/Rx Ext State SHDN Features
MAX220 +5 22 4 4710 No 120 Ultra-fow-power, industry-standard pinout
MAX222 +5 272 4 01 Yes 200 Low-pawer shutdown
MAX223 (MAX213) +5 45 4 10(0.1) Yes v 120 MAX241 + receivers active in shutdown
MAX225 +5 55 0 - Yes 4 120 Available in SO
MAX230 (MAX200) +5 50 4 1.0(0.1) Yes 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2/2 2 1.0(0.1) No 120 Standard +5/+12V ox battery supplies;
+75t0+132 same functions as MAX232
MAX232 (MAX202) +5 22 4 10(0.1) No 120 (64) Industry standard
MAX232A +5 22 4 0.1 No 200 Higher slew rate, small caps
MAX233 (MAX203} +5 22 o] - No 120 No extemal caps
MAX233A +5 2/2 [4] - No 200 No extermal caps, high slew rate
MAX234 (MAX204) +5 40 4 1.0(0.1) Na 120 Replaces 1488
MAX235 (MAX205) +5 55 0 - Yes 120 No extemal caps
MAX236 (MAX206) +5 43 4 10(0.1) Yes 120 Shutdown, three state
MAX237 (MAX207) +5 53 4 10(0.1) No 120 Complemants IBM PC serial port
MAX238 (MAX208) +5 444 4 1.0(0.1) No 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 35 2 10(0.1) No 120 Standard +5/+12V or battery supphies;
+7.5t0+13.2 single-package sokution for IBM PC serial port
MAX240 +5 55 4 10 Yes 120 DiP or fiatpack package
MAX241 (MAX211) +5 45 4 10(0.1) Yes 120 Complste 1BM PC serial port
MAX242 +5 22 4 Q1 Yes v 200 Separate shutdown and enable
MAX243 +5 2R 4 0.1 No 200 Open-line detection simplifies cabling
MAX244 +5 8/10 4 1.0 No 120 High slew rate
MAX245 +5 810 4] - Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8na 0 - Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 an o] - Yes v 120 High stew rate, int. caps. nine operating modes
MAX248 +5 8/8 4 10 Yes 4 120 High slew rate, selective half-chip enables
MAX249 +5 ana 4 10 Yes v 120 Available in quad flatpack package
M AXIM Maxim Integrated Products 1

For free samples & the latest literature: http:/fwww.maxim-ic.com, or phone 1-800-998-8800

6PZXVIN-OZZXYIN



MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

16-Pin Narrow SO (derate 8.70mW/°C above +70°C}...696mwW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
18-Pin Wide SO (derate 8.52mW/°C above +70°C)......762mW
20-Pin Wide SO (derate 10.00mW/°C above +70° )....800mwW
20-Pin SSOP (derate 8.00mW/C above +70°C) .......... 640mwW
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mwW
18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Volitage (VCG) .vovvvrrvcrcrn... -0.3Vto +6V

Input Voltages

QNOSV to(Vce - 0.3v)

Tour (Note 1.

Qutput Voltages

Tourt... g g B OV,

Rour... ..-03Vto(Vce + 0.3V)

Driver/Receiver Output Short Circuited to GND.........Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mwW
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ....440mwW

Operating Temperature Ranges
MAX2__AC__, MAX2__C__
MAX2_ _AE__, MAX2_ _E__
MAX2_ _AM_ _, MAX2_ _M_

Storage Temperature Range.........

Lead Temperature (soldering, 10sec)....

.....0°C to +70°C
..~40°C to +85°C
-55°C to +125°C

Note 1: Input voltage measured with Toyr in high-impedance state, SHON or Vo = OV.

Stresses beyond those listed under “Absolute Maximum Ralings " may causa permanent damage (o the device. These are stress ratings only, and functional
operation of the device at these or any olher conditions bsyond those indicated in the operaticnal sections of the specilications is not implied. Exposure to
absolute maximum rating condiions for extended periods may atlect device reliability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
(Vec = +5V £10%, C1-C4 = 0.1pF, TA = Tmin to Tmax, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN  TYP  MAX |uUNTS
RS-232 TRANSMITTERS
Qutput Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 \
Input Logic Threshold Low 14 0.8 v
Input Logic Threshold High 2 1.4 v
, Normal operation & 40
Logic Pull-Upfnigt el SHDN = 0V, MAX222/242, shutdown w001 (=9 1
Vce = 5.5V, SHDN = 0V, Vout = £15V, MAX222/242 +0.01 +10
Leakage CORR Vce = SADN = 0V, Vout = £15V +0.01 +10 A
Except MAX220, normal operation 200 116 kbits/
e MAX220 2 20 | sec
Transmitter Output Resistance Ve = V+ = V-= 0V, Vour = +2V 300 10M Q
Output Short-Circuit Current Vout =0V +7 22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30
Except MAX243 R2)N 08 13
- Threshol Vee =5V Vv
RS-232 Input Threshold Low cc MAX243 Rz (Note 2) 3
Except MAX243 R2jy 1.8 24
- i Ve =5V Vv
RS-232 Input Threshold High cc MAX243 R2jn (Note 2) 0.5 0.1
) Except MAX243, Vec = 5V, no hyst. in shdn. 0.2 05 1
X Vv
RS-232 Input Hysteresis NAXZ43 7
RS-232 Input Resistance 3 5 7 k2
TTL/CMOS Output Voltage Low loyr = 3.2mA 0.2 0.4 v
TTL/CMOS Output Voltage High lout = -1.0mA 35 Vee-0.2 \
- | Sourcing Vout = GND -2 -10
LCi it A
TTL/ACMOS Output Short-Circuit Current Shrnking VouT = Voo 0 e m
SHDN = Veg or EN = Vec (SHDN = 0V for MAX222),
TTL/CMOS Output Leakage Current OV < Vour < Voo +0.05 +10 A




+5V-Powered, Multi-Channel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Vcc = +5V £10%, C1-C4 = 0.1pF, Ta = TN 10 TmAx, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
EN Input Threshold Low MAX242 1.4 .08 v
EN Input Threshold High MAX242 20 14 Vv
POWER SUPPLY
Operating Supply Voltage 45 85 \
R0 toiid MAX220 0.5 2
Vce Supply Current (SHDN = V), MAX222/232A/233A/242/243 4 10 ik
Figures 5, 6, 9, 19 3kQ load MAX220 12
both inputs MAX222/232A/233A1242/243 15
Ta = +25°C Ol 10
Ta =0°to +70°C 2 50
A
Shutdown Supply Current MAX222/242 TA= 407 10 185°C 5 0 LA
. TA = -55° to +125°C 35 100
SHDN input Leakage Current MAX222/242 +1 yA
SHDN Threshold Low MAX222/242 1.4 0.8 v
SHDN Threshold High MAX222/242 2.0 1.4 v
AC CHARACTERISTICS <
CL = 50pF 10 2500pF, )
Rt v, akg to7ka, | MAX222/2324/233A/242/243 6 12 30
Transition Slew Rate Voo =8V, Ta= +25°C, Vius
measured from +3V MAX220 15 3 30
to-3Vor-3Vio +3V
MAX222/232A/233A/242/243 1.3 3.5
Transmitter Propagation Delay tPHLT MAX220 73 )
T RS- | tion),
F;LU:Z 5252 (rom AR e MAX222/232A/233A2421243 EIRAYT i Aad
: MAX220 5 10
MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay PHLR MAX220 06 3
- | tion), .
e j MAX222/232AI233A 2421243 e g | *°
e MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
RS-232 to TLL (shutdown), Figure 2 [tppg MAX242 25 10 v
Receiver-Output Enable Time, Figure 3 | tgr MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tor MAX242 160 500 ns
Transmitter-Output Enable Time MAX222/242, 0.1uF caps 250 &
(SHDN goes high), Figure 4 L3 (includes charge-pump start-up) v
Transmitter-Output Disable Time
(SHDN goes low), Figure 4 tor MAX222/242, 0.1pF caps 600 ns
Transmitter + to - Propagation - i MAX222/232A1233A/242/243 300 -
Delay Difference (normal operation) PHLT ~IPLHT MAX220 2000
Receiver + to - Propagation ! p MAX222/232A/233A/242/243 100 -
Delay Ditference {(normal operation) PHLA - IPLHA MAX220 225

Note 2: MAX243 R2pu is guaranteed to be low when R2)n is 2 OV or is floating.

MAXILMN
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MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

-
Drivers/Receivers
TOPVIEW
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{ ) ARE FOR MAX222 ONLY.
PIN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY.

Figure 5. MAX220/232/232A Pin Configuration and Typical Operating Circuit
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Figure 6. MAX222/MAX242 Pin Configuration and Typical Operating Circuit
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