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ABSTRACT

This project is a program design using VISUAL BASIC for controlling fire
alarm system and other electrical devices via a PC and DILITE control devices . The
work is applicable for high-rise buildings , factories , and housing purposes since it is

very simple to operate.
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START:

SLOOP:

LOOP:

WEOC:

SEOC:
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TsunsumumilulasaeuTnsiaed

***x HARDWIRE FIRE ALARM SYSTEM **=*

EQU
ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOY
MOV

MOV
MOV
SETB
SETB
B

MOV
ADD
MOV
MOV

*x3x MCS51-8031 **xx

KEKHHE ADC0809 EEEX

20H

OH

MAIN
P1,#00H
DPTR,#0000H
PCON,#00H
SCON,#40H
TCON,#40H
TMOD,#20H
THI1,#0FAH
B,#00H
R1,#21H
@R1,#0H

R1

@R1,#CH
R2.#1H

P1.1

P1.0

P1.2,WEOC

P1.0

P11
P1.2,SEOC

AB
ABLA
B,A
APl

;CONSTANT VALUE

SMOD =0
;SERIAL(MODEL1)

;TIMER1I(MODRE2)
;4800 Baud

;SETA0=0,A1=0,A2=0 OFADCO0809

;SET MEMORY AT 21 =0

;SET MEMORY AT 22 =0

;SET -ADDRESS OF ADC

iSET -START OF ADC

;CHECK -EOC  OF ADC UNTIL P1.2 =
;CLEAR -START OF ADC

;CLEAR -ADDRESS OF ADC
;CHECK -EOC  OF ADC UNTIL P1.2 =



PASS1:

PASS2:

ROTATE:

SERIAL:

Wi

w2

W3:

ANL  A,#00011111B
ORL AB

MOV PLA

MOVX A,@DPTR
CLR C

CINE A,#85d,PASS1
IC SHORT

CLR C

CINE A,#170d,PASS2
JNC  OPEN

MOV  AR2

RL A

MOV R2A

MOV AB

CINE A#00H,LOQOP
MOV  RIL#21H
CINE @R1,#00H,SERIAL
INC R1

CINE @R1,#00H,SERIAL
MOV  P1#00H
LIMP SLOOP

SETB TRI1

CLR TI

MOV  SBUF,#00H
JNB TILW1

CLR TI

MOV  SBUF#0BEAH
INB TILW2

CLR T

MOV  SBUF,21H
JNB TIW3

CLR TI

;SHIFT ADDRESS OF ADC(A0,A1,A2)
;SET A0,A1,A2 FROM SHIFT ADDRESS

;CHECK INPUT FROM ADC
;JF INPUT<85 THEN JUMP SHORT

;CHECK INPUT FROM ADC

;JF INPUT>170 THEN JUMP OPEN

;ROTATE

;ROTATE

;ROTATE

;CHECK: LOOP

;CHECK STATUS OF SYSTEM

;START TIMER 1

TWAIT
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MOV SBUF,22H

w4: JNB TIL,W4 TWAIT
CLR TI
MOV  SBUF#0ESH

Ww5: INB TI,W5 TWAIT
CLR TR1
LIMP START

SHORT: MOV  RL,#21H
SETB P13

SIMP  SETBIT

OPEN: MOV  RI1,#22H
SETB Pl4

SETBIT: MOV  A,@R1
ADD AR2
MOV ) @R1,A

LIMP ROTATE

vinTdsunsulituaswhauasm q alug 44



START

y
SHORT =0
OPEN =0

o |
le—{ 1 j4
ol ¥

P1.5=8it0 ,n
P16 =Bit1 n
P1.7 = Bit 2,n

:

i
SET P1.0 P11 i

/— MOVE PO to DATA /

IF ( DATA >170) Yes

SHORT <> 0

or OPEN <> 0 No
Yes

\\\\\\\ﬁ///////'gj"

r

h 4

SETB ( SHORT)
bit n

SETB (OPEN)
bit n

OUT SERIAL PORT

( START,SHORT,OPEN,END )

]

Y

< o v @ .
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5.2.1 MAIN FORM
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PROTOCAL (HEX) SEND
SYNC SDI SD2 DIDI DID2 CMDI CMD2 LGL LG2 CRC END

EA 00 XN 00 X XX XX 00 XX XX B

o\
@ SUB SEND
|
h 4
SET COMMAND COMMAND ( HEX )
SET BOX BOX ( BCD )
SET SWITCH SWITCH ( BINARY )
v

SUM PROTOCAL [N STRING

!
+
h 4

CHECK SUM OUT PUT

!
Y

SUM ALL IN STRING

:

SEND ALL TO SERIAL PORT

|
Y

CHECK DELAY

NO

CHECK BUFFER

CHECK SUM INPUT
|

CHECK ERRCR FROM
CHECK SUM

DMIDE INPUT

I

h 4
UPDATE STATUS

I
C END SUB )
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Form=DILITE.Frm
Form=ROOM1.frm
Form=FLOORI.frm
Form=ROOM2.frm
Form=Testbox.frm

Module=Modulel; Main.bas
Form=CONFIRM.frm
Form=PIC.frm
Form=Status~1.frm

Form=Fireco~1.frm

Form=ALERT.frm
Form=HOME.frm
Form=S8end.frm
Form=Fireal~1.frm

Object={648A5603-2C6E-101B-82B6-000000000014}#1.0%0; MSCOMM32.0CX

ProjWinSize=94,737,255,364
HelpFile=""

Path32="c:\"
StartMode=0
MinorVer=0
ServerSupportFiles=0

VERSION 4.00

Begin VB.MDIForm DILITE
AutoShowChildren= 0 'False
Caption = "DILITE SYSTEM"

It

ClientLeft 3072
CliemWidth = 7920

Iecon = "DILITE.frx":0000
LinkTopic = "MDIForml
Top = 1620

Width = 8016

Begin VB.Timer statustime
Enabled = 0 'False
Left = 1560

End -

Begin VB.Timer delay
Enabled = 0 ‘False
Left = 1080

End

Begin MSCommLib.MSComm PORT

Left =0
_Version = 65536

ProjWinShow=2
Title="dilite"
ExeName32="FireAlam.Exe"

Name="Projectl”

[conForm="HOME"

HelpContcxﬂD;"O"

VersionCompatible32="0" MajorVer=1
RevisionVer=0 AutolncrementVer=0
VersionCompanyName="Piyaosotsan"
BackColor = &HOOFFCOCO0&
ClientHeight = 5136
ClientTop = 2172
Height = 5736
" Left = 3024
LockControls = -1 'True

WhatsThisHelp = -1 'True

Interval = 6000
Top =0
Interval = 100
Top = 0
Top =0
_ExtentX = 677



_ExtentY = 677
CDTimeout = G
-CTSTimeout = 0~
DTREnable = -1 'True
InBufferSize = 1024
Interval = 100
OutBufferSize = 312
RThreshold = 0
Settings = "4800,n,8.1"
End
Begin VB.Menu mnufile
Caption = "y
Begin VB.Menu mnuhome
Caption = Py
End
Begin VB.Menu mnufloorl
Capton = “ﬁfu "

Begin VB.Menu mnuroom |

Caption = "Woaiuiun®
End
Begin VB.Menu mnuroom?2
Caption = "“FHouiadu”
End
Begin VB.Menu mnuroom3
Caption = "17041{1 *
End
End -
Begin VB.Menu mnufloor2
Caption = “‘f;:u 2"

Begin VB.Menu mnuroom4
Caption = "

End

Begin VB.Menu mnurooms3
Caption =

End

DSRTimeout
Handshaking

ParityReplace

[l fl
N O

=0

= 11

= 0 ‘False

It

|lf) “w

0 'False



Begin VB.Menu mnuroomé
Caption =
End
End
Begin VB.Menu mnufloor3
Caption = "a?ﬂu 3"
Begin VB.Menu mm'lroom7
Capton = "
End
Begin VB.Menu mnuroom3
Caption = "
End
Begin VB.Menu mnuroom?9
Caption = "
End
End
Begin VB.Menu mnuclose
Caption = "Ualdsunsu®
End
End
Begin VB.Menu mnustatus
Caption = "gaiug”

Begin VB.Menu mnualert

Caption = "UAINNURANDTA
Checked = -1 True

End

Begin VB.Menu mnuconfirm

‘*Capu‘o; = Budufidar
Checked = -1 'True

End

End

Begin VB.Menu mnuprogram
Capiion = “TUsunsu”
Begin VB.Menu mnutestbox

. . a L4
Capion = "yas1a03szuumd lnd"



_End
Begin VB.Menu mnufirecontrol
Capton = “gonaufamasbwi
End

Begin VB.Menu mnusend

Capiion = "yad afida”
End
Begin VB.Menu status
Caption = "UaAanIus”
End
End

End

Attribute VB_Name = "DILITE"
Auribute VB_Creatable = False
Attribute VB_Exposed = False

Private Sub delay_Timer()
Delaytime = Delaytime + |
End Sub

Private Sub MDIForm_Load()
initial
DILITE.Height = 7320
DILITE.Width = 9720
DILITE.Left = (Screen.Width - DILITE.Width) / 2
DILITE.Top = (Screen.Height - DILITE.Height) / 2
Port CommPort =2
Port.Settings = “4800,N,8,1"
' Tell the control to read entire buffer when Input is used.
PortInputlen=0
' Open the port
Port.PortOpen = True
HOME.Show
End Sub



Private Sub MDIForm_Unload(Cancel As Integer)
Port.PortOpen = False
End Sub

Private Sub mnualert_Click()
[f mnualert.Checked = True Then
mnualert.Checked = False
Else: mnualert.Checked = True
End If
End Sub

Private Sub mnuclose_Click()
Unlead send

Unload STATUSLIST
Unload DILITE

End '

End Sub

Private Sub mnuconfirm_Click()
If mnuconfirm.Checked = True Then
mnuconfirm.Checked = False
Else: mnuconfirm.Checked = True
End If
End Sub

Private Sub mnufirecontrol _Click()
FireControl.Show

End Sub

Private Sub mnuhome_Click()
HOME.Show

Unload FLOOR1

Unload ROOM1

Unload ROOM2

End Sub



HOME.Show
‘Unload FLOOR1
Unload ROOM!
Unload ROOM2
End Sub

Private Sub mnuroom!_Click()
ROOM!.Show

Unload HOME

Unload FLOORI

Unload ROOM2

End Sub

Private Sub mnuroom2_Click()
ROOM2.Show

Unload HOME

Unioad FLOOR1

Unload ROOM1

End Sub

Private Sub mnusend_Click()
send.Show

End Sub

Private Sub mnutestbox_Click()
Test.Show

End Sub

Private Sub STATUS_Click()
STATUSLIST.Show
End Sub

VERSION 4.00
Begin VB.Form Test
BackColor = &HOOEOEOEO&L

Caption

"TEST BOX"



ClientHeight = 3825

ClientTop = 1935
Height = 4230
LinkTopic = "Forml"
ScaleWidth = 7410
Width = 7530

Atiribute VB_Name = "Test"
Attribute VB_Creatable = False
Anribute VB_Exposed = False
Public f_alert As Boolean
Dim f_sw As Integer
Private Sub cancle_Click(}
f_alert= False
ForI=1To 32
SW(I).Picture = d_off Picture
SW(I).BorderStyle =0
SW(I).Enabled = True
Next1
End Sub

Private Sub end_Click()
Unload Test

End

End Sub

Private Sub Form_Load()

Height = 4290

Width = 7650

Test.Left = (Screen.Width - Test Width) /2
Test. Top = (Screen.Height - Test. Height) / 2
f alert=False

End Sub

Private Sub SW_Click(Index As Integer)

ClientLeft = 1080

‘ClientWidth
Left =
ScaleHeight = 3825

Top =

= 7410
1020

1590



If SW(Index).BorderStyle = 0 Then
SW(Index).Picture = d_on.Picture

SW(Index).BorderStyle = 1

f alert=True
f_sw=Index
End If

Fori=1To32
SW(I).Enabled = False
Next |

End Sub

Private Sub testcommand_Click(Index As Integer)

Enabled = False

COMMAND_C = ChrS(&HA2&) + Chr$(&H904&)

End_[=Index
STATUS_C = ChrS(0)
SendCommand
If Error = False Then
Enabled = True

Else

ALERT.Show

End If
End Sub

VERSION 4.00

Begin VB.Form FireAlert
BackColor\ = &HOOFFFFFF&
Caption = "FIRE ALERT"
ClientLeft = 1230

ClientWidth = 6690
ControlBox = 0 'False

leon = "“Fireal~1.frx":0000
LinkTopic = "Formli"
MinButton = 0 'False
ScaleWidth = 6690

BorderStyle = 3 'Fixed Dialog
ClientHeight = 3630
ClientTop = 2460

ClipControls = 0 'False

Height = 4095
Left = 1170
MaxButton = 0 'False

ScaleHeight = 3630
_ ShownTaskbar = 0 'Faise



Top = 2053 Width = 6810
Atribute VB_Name = "FireAlert"
Atribute VB_Creatable = False
Atribute VB_Exposed = False

Dim FireDelay As Integer

Private Sub auto_Timert)

Select Case Val(firetloor.Caption)

Case |

Equib = strt firefloor) + *_1.2,4 " + str(firefloor + 1)+ "_1,3"
Case 2,3

Equib = su(tirefloor - 1Y+ " _1,3 ° + str{firefloor) + “_1,2,4 * + str(firefloor + 1) + *_1,3"
Case 4

Equib = str(firefloor - 1) +“_1,3 * + str{firefloor) +*_1,2,4"
End Select

COMMAND_C = Chr$(&HA2&) + ChuS(&HD&)

Search

auto.Enabled = False

End Sub

Private Sub firecommand_Click()

FireAlert. firecomment.Caption = “¥191URN 17z UNA"
firecommand.Caption = "GUN¥AILANME gl
FireTime.Enabled = False

auto.Enabled = False

FireControl. Visible = True

FireControl. FIRESTATUS

End Sub

Private Sub FireTime _Timer()
If FireDelay < 15 Then
If firemain.Visible = True Then
firemain. Visible = False
Beep
Else



FireDelay = FireDelay + |
firemain.Visible = True
End If
Else
firecommand.Caption = "umann1s e 1usn Tusiae
firccomment.Caption = “3 UUH191UBA LU3iA"
FireTime.Enabled = False
auto.Enabled = True
End If
End Sub

Private Sub Form_Load()

Height = 4000

Width = 6810

FireAlert.Left = (Screen. Width - FireAlert. Width) / 2

FireAlert. Top = (Screen.Height - Fire Alert. Height) / 2
FireAlert firecommand.Caption = "2 U U5 190 uina Tusl

Fire Alert.firecomment.Caption = "{1A17117317 mlﬁ;aﬂ'ﬂ’ﬂﬂa UANUAAWAIA"
FireDelay =0

auto.Enabled = False

FireTime.Enabled = True

End Sub

Private Sub Form_Untoad(Cancel As Integer)
FireTime = False
End Sub

Private Sub éicﬁ.rc_Timer()
If fire.Picture = firel.Picture Then
fire.Picture = fire2.Picture
Else
fire.Picture = firel.Picture
End If
End Sub



VERSION 4.00

Begin VB.Form FireControl
BackColor = &HOOFFFFFF&
Caption = “Fire Control"
ClientLeft = 2052

CliemtWidth = 5096

Height = 8076
LinkTopic = "Forml"
MinButon = 0 ‘False
ScaleWidth = 9096
Top = 732

Attribute VB_Name = "FireControl"
Atiribute VB_Creatable = False
Attribute VB_Exposed = False

Private Sub b_click(Index As Integer)
Dim I, J As Integer
[ = B_calbox(Index)
Select Case Index
Case 33, 34, 35, 36, 25, 26,27, 28, 29
If Index <=8 Then
I=Index
Else
J=((Index- DMod B8* ((I-1)))+1
End If
If BoxStatus(I, J) = Faise Then
BoxStatus(I, J) = True
Else
BoxStatus(I, J) = False
End If
Error = False
Case Else

COMMAND_C = Chr$(&HA2&) + Chr8(&H10&)

End [=1

BorderStyle
ClientHeight

4 'Fixed ToolWindow
7476

it

ClientTop
ForeColor

1284

It

&HOOFFOOFF&
Left = 2004

MaxButton = 0 'False
ScaleHeight = 7476
ShowInTaskbar = 0 'False
Width = 9192



STATUS_C = Chr3(B_calstams(Index))
SendCommand

End Select

FireControl.Enabled = False

If Error = False Then

display Index

FireControl.Enabled = True

Else
If DILITE.mnualert.Checked = False Then
FireControl.Enabled = True
End If
End If
End Sub

Private Sub Btime_Timer(Index As Integer)
Dim k As Integer
k = Index
If b(k).Picture = PIC.Onmove(P(k)).Picture Then
b(k)}.Picture = PIC.On(P(k)).Picture
Else
b(k).Picture = PIC.Onmove(P(k}).Picture
End If
End Sub

Private Sub exit_Click(}
Unload Me
End Sub

Private Sub Form_Load()

Dim I As Integer

Height = 8000

Width = 9240

FireControl.Left = (Screen. Width - FireControl. Width) / 2
FireControl.Top = (Screen.Height - FireControl.Height) / 2
End Sub



Private Sub display(Y As Integer)
"DISPLAY EACH BOX WHEN MAXSWITCH =35
Dim I, J, k As Integer
J=B_calbox(Y)
ForI=1To3
k=(J-1)*8+I
If BoxStams(J, I} = True Then
b(k). Picture = PIC.On(P(k)). Picture
Btimetk).Enabled = True
Else:
b(k).Picture = PIC.off{ P(k)).Picture
Btime(k).Enabled = False
End If
Nextl
End Sub

Public Sub FIRESTATUS()
ForI=1To4
COMMAND_C = Chr$(&HA2&) + Chr8(&H0&)
End I=1
STATUS_C = Chr$(0)
SendCommand
If Error = False Then
display End I
Enabled = True
Else
If DILITE.mnualert.Checked = False Then
Enabled = True
End If
End If
Next ]
End Sub

Private Sub gentime_Timer()



If genset(0).Picture = genset(3).Picture Then
genset(0).Picture = genset(2).Picture

Else

genset(0).Picture = genset(3).Picture

End If

End Sub

Private Sub pumptime_Timer()

If pump(0). Picture = pump(3).Picture Then
pump(0).Picture = pump(2).Picuure

Else

pump(0).Picture = pump(3). Picture

End If

End-Sub

Private Sub Reset_Click()

Dim X As Integer

ForX=1To4d

COMMAND _C = Clu$(&HA2&) + Chr$(&HF &)
End I=X

STATUS_C = Chr$(&HFF &)

SendCommand

display X

Next X

End Sub

Private Sub STATUS Click()
FIRESTATUS
End Sub

Private Sub type_Click(Index As Integer)
b_click {Index)

End Sub

Private Sub type3_Click()



If teltime.Enabled = False Then
tel(0).Picmure = tel(2).Picture
teltime.Enabled = True

Else

teltime.Enabled = False
tel(0).Picture = tel( !).Picture

End If '

End Sub

Private Sub type3_MouseDown(Bution As Integer, Shift As Integer, X As Single, Y As Single)
type3.BarderStyle = |
End Sub

Private Sub type3_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
type3.BorderStyle =0
End Sub

Private Sub typed_Click()

If gentime.Enabled = False Then
‘gentime.Enabled = True

Else

genset(0).Picture = gensey(1).Picre
gentime.Enabled = False

End If

End Sub

Private Sub type4_MouseDown(Button As Intcg;:r, Shift As Integer, X As Single, Y As Single)
typed.BorderStyle =1
End Sub

Private Sub typed4_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)

typed.BorderStyle =0
End Sub

VERSION 4.00



Private Sub type4_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)
typed.BorderStyle = 1
End Sub

Private Sub type4_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)
typed.BorderStyle =0

End Sub
VERSION 4.00

Begin VB.Form ALERT

BackColor = &HOOCOFFFF& BorderStyle = 3 'Fixed Dialog
Caption = " Dilite Alert" ClientHeight = 1920

Cliendeft = 3930 ClientTop = 3735
ClientWidth = 4425 ControlBox = 0 'False
Height = 2385 Icon = "ALERT.frx":0000
Left = 3870 LinkTopic = "Forml"
LockControls = -1 ‘True MaxButton = O 'False
MinBuwon = 0 'False ScaleHeight = 1920

ScaleWidth = 4425 ShowInTaskbar = 0 ‘False
Top = 3330 Visible = 0 'False
Width = 4545

Attribute VB_Name = "ALERT"
Attribute VB_Creatable = False
Atiribute VB_Exposed = False

Private Sub ALERTBTN_Click()
Unload ALERT
End Sub

Private Sub Form_Load()
alertboxlabel.Caption = alertbox
ALERT.Left = (Screen.Width - ALERT.Width) / 2
ALERT.Top = (Screen.Height - ALERT.Height) / 2
STATUSLIST.Enabled = False



DILITE.Enabled = False
send.Enabled = False
FireControl.Enabled = False

Beep
End Sub

Private Sub Form_Unload(Cancel As Integer)
DILITE.Enabled = True 'set for work
send.Enabled = True
STATUSLIST.Enabled = True
FireControl.Enabled = True
Test.Enabled = True

End Sub

VERSION 4.00

Begin VB.Fox"m send
AutoRedraw = -1 True
BorderStyle = 1 'Fixed Single

ClientHeight = 6180
ClientTop = 1905
BeginProperty Font
charset = 222
size = 9.75
italic = 0 'False
EndProperty

Attribute VB_Name = "send"
Attribute VB_Creatable = False
Attribute VB_Exposed = False

Dim ENDLIST, COMLIST As String
Dim lastnum As Integer

Private Sub ALL_Click()
Fori=1To 8
If SW(i).BorderStyle = 0 Then
SW(i).BackColor = &HFFFF&

BackColor = &HOOCOEOFF&

Capton

= " DILITE SWITCH COMMUNICATION"

ClientLeft = 690
CliemtWidth = 10755

name = "MS Sans Serif*
weight = 700
underline = 0 'False

strikethrough = 0 ‘False



SW(i).BorderStyle = 1
End If
Nexti
All.Enabled = Faise
Clear.Enabled = True
Sent.Caption = "SEND"
End Sub

Private Sub Clear_Click()
Fori=1To8
If SW(i).BorderStyle = | Then
SW(i).BackColor = &HFFCOCO0
SW(i).BorderStyle =0
EndIf
Nexti
AH.Enablec{ = True
Clear.Enabled = False
Sent.Caption = "READ"
End Sub

Private Sub Close_Click()

Unload Me

End '
End Sub

Private Sub COMMANDLIST _Click() 'select command for send
Select Case COMMANDLIST.ItemData(COMMANDLIST. Listindex)
Case 0
COMLIST = Chr${&HA2&) + Chr$(&H10&)
Case 1
COMLIST = Che$(&HA2&) + Cu$(&HD&)
Case 2
COMLIST = Chr$(&HA25:) + ChrS(&HF &)
End Select
End Sub-



Private Sub Form_Load()

Height = 6590

Width = 10880

send.Left = (Screen.Width - send. Width) / 2

send.Top = (Screen.Height - send.Height} /2
‘set default value for combobox
Sent.Enabled = False

COMMANDLIST.Listindex =0

lasthum =0

End Sub

Private Sub listbox_Click(Index As Integer)
If lastnum <> Index Then

Enabled = False

COMMAND _C = Chr$(&HAO&) + Che$(&H1&)

End_I = (Index)

STATUS_C = Chu$(0)

SendCommand

If Error = False Then
ListBox(Index).BorderStyle = |
ListBox(Index).BackColor = &HCOFFCO ‘edit color
ListBox(lastnum).BorderStyle = 0
ListBox(lastnum).BackColor = &H80FFFF
lastnum = Index
display ‘display procedure
Enabled = True
If Sent.Enabled = False Then

Sent.Enabled = True

End If

End If

End If
End Sub

Private Sub off_Click()



If COMMANDLIST.Listindex < 2 Then
COMMANDLIST.Listindex =2
COMLIST = Che$(&HA2&) + ChrS(&HF &)

End If

If Sent.Enabled = True Then
Sent_Click

End If

Fori=1To8
If SW(i).BorderStyle = 0 Then

SW(i).BackColor = SHFFFF&
SW(i).BorderStyle = 1
End If
Nexti
All.Enabled = False
Clear.Enabled = True
Sent.Caption = "SEND"
End Sub

Private Sub OFFLABEL_Click(Index As Integer)
If COMMANDLIST.ListIndex <> 2 Then
COMMANDLIST.ListIndex = 2
COMLIST = Chr$(&HA2&) + Chr$(&HF &)
End If
If Sent.Enabled = True Then
Sent_Click
End If
Fori=1To 8
If SW(i).BorderStyle =0 Then
SW(i).BackColor = &HFFFF&
SW(i).BorderStyle = 1
End If
Nexti
All.Enabled = False
Clear.Enabled = True
Sent.Caption = "SEND"



End Sub

Private Sub Sent_Click()
Dim SWCOMMAND As Integer
SWCOMMAND =0
If Clear.Enabled = True Then
COMMAND_C = COMLIST
Fori=1To8 ‘Cal SWDISPLAY staws as integer
If SW(i).BordeiStyle = 1 Then
SWCOMMAND =(2 ~ (i - 1)) + SWCOMMAND ‘set SWcommand as integer for send
End If
Nexti
Else: COMMAND_C = Chr$(&HA2&) + Chr$(&H90&)
End If
STATUS_C = Chr${(SWCOMMAND)
END_C = Chr$(lastnum)
Sent.Enabled = False
SendCommand
' Read the "OK" response data in the serial port
display
Sent.Enabled = True

End Sub

Private Sub SW_Click(Index As Integer)
If SW(Index).BackColor = &HFFCOCO Then
SW(Index).BackColor = &HFFFF&
,SW(Index).BorderStyle = 1
Else: SW(Index).BackColor = &HFFCOCO
SW(Index).BorderStyle =0
End If
If Clear.Enabled = False Then
Clear.Enabled = True
Sent.Caption = "SEND"
End If
- If AllLEnabled = Faise Then



All.Enabled = True
End If
End Sub

Private Sub display()
Fori= 1 To MaxSwitch
If BoxStams(lastnum, i) = True Then
I£f SWDISPLAY().BackColor = &HEOEOEO Then
SWDISPLAY(i).BackColor = &H8080FF
End If
Else:
If SWDISPLAY (i).BackColor = &HB8080FF Then
SWDISPLAY(i).BackColor = &HEQEOEQ
End If
End If
Nexti

End Sub

Private Sub SWDISPLAY Click(Index As Integer)
If COMMANDLIST.Listindex < 0 Then
COMMANDLIST Listindex =0
COMLIST = Chr$(&HA2&) + Chr$S(&H10&)
End If
Fori=1To 38
If SW(i).BackColor = &HFFCOCO Then
If i = SWDISPLAY (Index).Index Then
- SW(i).BackColor = &HFFFF&
SW(i).BorderStyle = 1
Else:
SW(i).BackColor = &HFFCOCO
SW(i).BorderStyle =0
End If
Else:
If i < SWDISPLAY (Index).Index Then
SW(i).BackColor = &HFFCOCO



SW(i).BorderStyle =0

End If
End If
Nexti

If Clear.Enabied = False Then
Clear.Enabled = 'Ijruc
Sent.Caption = "SEND"

End If

If All.Enabled = False Then
All.Enabled = True

End If
If Sent.Enabled = True Then
Sent_Click
End If
End Sub

VERSION 4.00
Begin VB.Form PIC
Begin VB.Image onmove
BorderStyle = 1 'Fixed Single
Index = 1-100
Picture = "PIC.frx":0000
Visible = 0 'False
End
Begin VB.Image OFF
Height = -
Left = -
Top = eem--
End
Begin VB.Image ON
Height = -
Left = em---

Height

Top
Width

Index
Picture

Width

Index

Picture

Visible

1-100

"PIC.frx":2504



End

Attribute VB_Name = "HOME"

Atiribute VB_Creatable = False

Auribute VB_Exposed = False

Private Sub FloorSelect_Click(Index As Integer) ‘Edit
Select Case Index

bt il il 2 By T e Ty e e
e mmwmmmmmmmm

Case 0
STATUSLIST.Show
Case |
FLOOR1.Show
Case 2
Case 3
End Select ‘
Unload Me
End Sub .

Private Sub Form_Load()
Height = 7320

Width =9720

End Sub

Private Sub OFFBTN_Click()
HOME.Enabled = False
Equib="1_1,2,3,4,5,6,7,8"
COMMAND_C = Chu$(&HAA&) + Chr$(&HF &)
If DILITE.mnuconfirm.Checked Then
confirmbox = OFFBTN.Caption
CONFIRM.Show
Else: Search
End If
HOME.Enabled = True
End Sub



Private Sub ONBTN_Click()
HOME.Enabled = False
Equib="1_1,2,3,4,5,6,7,8"
COMMAND _C = Chu$(&HAAL) + ChuS{(&HD&)
If DILITE.mnuconfirm.Checked Then
confirmbox = ONBTN.Caption
CONFIRM.Show
Else: Search
End If
HOME .Enabled = True
End Sub

Attribute VB_Name = "ROOM1"
Attribute VB_Creatable = False
Attribute VB_Exposed = Faisz

R R R R R R AR B AR AR B R R R R AR R B B R R

Censt Eq As String ="1_1,2,3,4,5,6,7,8 2_123" 'edit ####
R e o e e
Private Sub B_Click(Index As Integer) 'Edit index in property
Enabled = False

COMMAND_C = Chr$(&HA2&) + ChrP(&H108)

End_| = B_calbox(Index)

STATUS_C = Chr¥(B_calstatus(index))

SendCommand

display

Enabled = True

End Sub

Private Sub BACKWORDBTN_Click() ‘Edit

B R R R R R R R B R R R
FLOOR1.Visible = True 'Edit floor tobackword  ####it#
RERR IR BRI R R R R R R R
Visible = False

End Sub



Private Sub Form_Activate()
STATUSBTN_Click

Ecuib = Eq

End Zuo

Privats Sub Form_Load()
Hewgh 1= 732

Width = 3720

EndSuo

Privete Sub OFFBTN_Click(} 'Edit
Enated = False
Equib = Eq
COMMAND_C = Chr§(&GHAZE) ~ Chri(&HF&)
" if DILITE mnuconfirm.Checked "hen
! confirmbox = QFFBTM.Capzon
' CONFIRM.Show
‘Elser
Search
displzy
"End
Enatied = True

End Sub

Private Sub ONBTN_Click() 'Edit
Enabled = False
Equib = Eq
COMMAND_C = Chr3(&HA2&) + Chrd(&HD&)
" 1f DILITE mnuconfirm.Checked Then
' confirmbox = ONBTN.Capton
' CONFIRM.Show
'Else:

Search B



1]
m
O

Equib = E
COMMAND_C = Chr${8HA25) + Chri(&HS08)

Search

Eracl=d =True

«

End Sub

Private Sub display() 'Edit

2l A3 di Al ad dd 2L S A Ld b S Al 2L 2L Sh S AL AL LL L
B e o e e

b td de L

IGHT POOMA1 'Edit room for refer zquibment  ###%

—

s e T )
T

i d S A LA 2 S AL S e
TN T T I It T T

End Sub



Attribute VB_Name = "Modulel”

Public Const MaxBox As Integer = 20 Edit  #####%
Public Const MaxSwirch As Integer = 8 '‘$RARHH
"HARERARRE SRR RERR R R ARAR AR SR SR R A
Public End_I As Integer
Public Delaytime As Integer
Type ArmrayEquib
start As [nteger
end As Integer
End. Type
Public A(1 To MaxBox * MaxSwitch) As AmayEquib
Public P(1 To MaxBox * MaxSwitch) As Integer 'store status picture ot switch
Public BoxStams(1 To MaxBox, 1 To MaxSwitch) As Boolean ‘M7 1U@AIADILZ BN IATUADT AT
Public Error, CRC_Err As Boolean ‘var error
Public COMMAND_C, STATUS_C, END_C As String 'SEND PORT
Public COMMAND_R, STATUS_R, END_R As String ' RECRIVE PORT
Public alertbox, confirmbox As String 'TRANFER COMMAND CAPTION VARIABLE
Public CRC_Code As String
Public Equib As String

Public Sub SendCommand() 'Send command and shcek alert

Dim info, Command_Send As String

END_C = Chr$(((End_I\ 10) * 16) + (End_I Mod 10))

info = Chr$(&HO0&) + Chr$(&HO&) + Chr$(&HO&) + END_C + COMMAND_C + Chr$(&HO0&) +
STATUS_C

"W CRC 1A info

cre Chr$(&HO0&) + Chr$(&HO0&) + Chr$(&HO&) + END_C + COMMAND_C + Chr$(&HO&) +
STATUS_C

frdandemsds

Command_Send = Chr$(&HEA&) + CRC_Code + info + Chr$(&HE8&)

data = DILITE PortInput

dafda

DILITE Port Output = Command_Send

Delaytime = 0



DILITE.Delay.Enabled = True ' SET TIMMER IS TRUE

'"LOOP FOR DELAY AND CHECK BUFFER
Do

Dummy = DoEventis()

If Delaytime = 10 Then

" Error = True

GoTo ALERTDISPLAY  'EXIT DO AND GO TO ALERT

End If
Loop Until DILITE.Port.InBufferCount >= 12
'END LOOP
CheckReceive
If Error = True Or CRC_Exr = True Then
ALERTDISPLAY: If DILITE.mnualert.Checked = True Then
alertbox = Val(End_Il)
ALERT.Show
End If

UpdateStatus
End If
CRC_Err = Falss

DILITE.Delay.Enabled = False
End Sub

Public Sub initial() 'Edit picture
Erase BoxStatus
Dim I As Integer
FORI=1TOS

L e e S

'SET PICTURE FOR EQUIBMENT "SRR
PA-1)*8+1)=0 ‘BHAREE
PI-1)*8+2)=1 "Hrddnad
P(A-1)*8+3)=2 "FRaiaG
P(I-1)*8+4)=3 "
P@-1)*8+5)=4 "R

Next I ‘Wt

‘SELECT CHECK ALERT BY MNU



'SET PICTURE FOR EQUIBMENT "Rt
End Sub

Public Sub crc(str As String)
Dim crc_buffer, Temp, templ, temp2 As String
cre_buffer = ChrS(0)
For I = 1 To Len(str)
Temp = Mid(str, I, 1)
ForJ=1To 6
templ = Asc(cre_buffer) And &HS0&
temp2 = (Asc(Temp) And &H80&) Xor templ
If temp2 = 10 Then
crc_buffer = ChrS(((Asc(cre_buffer) / 2) And &HFF&) And &HFE&)
Else
cre_buffer = ChrS((((Asc(crc_buffer) Xor &H59&) * 2) And &HFF&) Or 1)
End If
Temp = Chr¥((Asc(Temp) * 2) And &HFF&)
Next J
count = count + 1
Next I
CRC_Code = crc_buffer

End Sub

Public Sub CheckReceive()
Dim data, Temp As String
Dim done As Boolsan
Dim count As Integer
Error = False
CRC_Eur = False
done = False
count = 0
data = DILITE Port.Input
Do

Do



count = count + |
Temp = Mid(data, count, 1)
Loop While Temp <> Chr$(XHEA&) And count < Len(data)
If (Mid(data, count + 5, 1) = Chr$(&HCC&) Or Mid(da, count + 5, 1) = Chr$(&HCE&) Or Mid
(data, count + 5, 1) = ChrS(&HCD&)) And Mid(data, count + 10, 1) = ChrS(&HES&) Then
‘done = True
Else
count = count + 1
End If
Loop While done = False And count < [en(data)
1f done = True Then
data = Mid(data, count, 11)
Temp = Mid(data, 2, 8)
crc Temp
If CRC_Cods = Mid(data, 10, 1) Then
COMMAND_R = Mid(data, 6, 2)
STATUS_R = Mid(data, 9, 1)
END_R = Mid(data, 3, 1)
Else
CRC_Error = True
End If
Else
Error = True
End If
End Sub

Public SuthpdamStams() ' Set value of swich in boxstams
Dim End_Num, Status_Num, Status_Temp As Integer
End_Num = Asc(END_C)
If End_Num <> 0 Then
Status_Num = Asc(STATUS_R)
ForI=1To3
Status_Temp = Status_Num Mod 2
If Status_Temp = 1 Then

BoxStatus(End_Num, I) = True



BoxStams(End_Num, I) = False
End If
Stams_Num = Status_Num \ 2
Next I
End If
End Sub

Public Sub Search() Reserch box and swiich for senci by equib
Dim x, Y, STATUS As Integer  'set counter
Dim Box, Switch As String
x=0
Do
Y=x+1
' search box for end_c
Do
x=x+1
Loop Until Mid(Equib, x, 1) = "_"
Box = Mid(Equib, Y, x - Y)
End_I = Val(Box)
STATUS =0

x=x+1
Loop Untl Mid(Equib, x, 1) = " " Or Mid(Equib, x, 1) = ",” Or x > Len(Equib)
\Swimh = Mid(Equib, Y, x - Y)
STATUS = 2 A (Val(Swikch) - 1} + STATUS
Loop Until Mid(Equib, x, 1) =" " Or x > Len(Equib)
STATUS_C = Chr(STATUS)
SendCommand
Loop Until x > Len(Equib)
End Sub

Public Sub LIGHT(FormUse As Form) 'Use for equibment b(index) by formuse as form at refer



Dim x, Y, I, Bindex As Integer 'set counter
Dim Box, Switch As Integer
x=0
Do
Y=x+1
' search box for end_c’
Do
x=x+1
Loop Until Mid(Equib, x, 1) ="_"
' RESEARCH BOX

Box = Val(Mid(Equib, Y, x - Y))

x=x+1
Loop Until Mid(Equib, x, 1) = " " Or Mid(Equib, x, 1) = " " Or x > Len(Equib)
RESEARCH SWITCH
Switch = Val(Mid(Equib, Y, x - Y))
Bindex = ((Box - 1) * 8 + Switch)
'DISPLAY BY REFER BOX AND SWITCH
If BoxStatus(Box, Switch) = True Then
FormUse.B(Bindex).Picture = PIC.On(P(Bindex)).Picture
Else
FormUse.B(Bindex).Picture = PIC.off(P(Bindex)).Picture
End If
'DISPLAY BY REFER BOX AND SWITCH
If A(Bindex).end <> O Then
For I = A(Bindex).start To A(Bindex).end
If BoxStatus(Box, Switch) = True Then
FormUse.A(I).Picture = PIC.On(P(Bindex)).Picture
Else
FormUse. A(I) Picture = PIC.off(P(Bindex)).Picture
End If
Next I

End if



Loop Until Mid(Equib, x, 1) =" " Or x > Len(Equib)
Loop Untl x > Lea(Equib)
End Sub

Public Function B_calbox(Index As Integer) As Iateger
Dim I As Integer

I = [ndex

While I Mod 8 <> 0

[=1+1

Wend

B_calbox = I\ 38

End Functon

Public Function B_calstatis(Index As Integer) As Integer
If Index \ ® = 0 Then
B_calstntus»= 2 A ((Index - 1))
Else
B_calstatus = 2 A ((Index - 1) Mod (8 * ((B_calbox(Index) - 1))))
End If

End Function
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ADCOBOB/ADCOBOQ 8 Blt wP Compatlble A/D Converters
.with 8-Channel Multiplexer

General Description Features

The ADC0808, ADCOB09 data acquisition component is a W Easy interface to all microprocessors .
monolithic CMOS device with an 8-bit analog-to-digital con- W Operates ratiometrically or with 5 Vpg or analog span
verter, 8-channel multiplexer and microprocessor compatl- adjusted voltage reference

ble controt logic. The 8-bit A/D converter uses successive ® No zero or full-scale adjust required -

approximatk:)n as the conversion techni.q.ue. The converter g 8channel multiplexer with address logic

features a high !rqpeda{ice chopper §tab|l|zed comparator,a g gy tg 5V input range with single 5V power supply

256R voltage divider with analog switch tree and a succes- = Outputs meet TTL voltage level spacifications
x
x
[ ]
=

sive approximation register. The 8-channel muitiplexer can : . .
directly access any of 8-singie-ended analog signals. -S;a"fiafd T:rme:f: or qued 28-pin DIP package
The device eliminates the need for external zero and full- 2 'gmeg‘: ed ¢ "p carrier package
scale adjustments. Easy interfacing to microprocessors is ADCO808 equivalent to MM74C949
provided by the latched and decoded multiplexer address ADC0808 equivalent to MM74C949-1
inputs and latched TTL TRI-STATE® outputs. !

The design of the ADCO808, ADCO809 has been optimized €Y Specifications

by incorporating the most desirable aspects of several A/D M Resolution "8 Bits
conversion techniques. The ADC0808, ADC0809 offers high B Total Unadijusted Error t% LSBand £1 LS8
speed, high accuracy, minimal temperature dependence, m Single Supply 5 Vpc
excellent long-term accuracy and repeatability, and con- w Low Power 15 mwW
sumes minimal power. These features make this device g Conversion Time ’ 100 ps

ideally suited to applications from process and machine
control to consumer and automotive applications. For 16-
channel multipiexer with common output (sample/hold port)
see ADCO0816 data sheet. (See AN-247 for more informa-
tion.) R

' Block Diagram
. START cLOCK
=]

) : e = ——1
o |
] CONTROL & NMING ~ rtl:lr,:;n;;n
f-—
|
— | L {
o=t & cnanneLs = !
1 ARALOG INPUTS B Yirt Sl N— ! N
O==ut  SWTCHES SAR l
o—r 1 . } . ‘-0 °
COMPARATOR . p—0
° I | . "m o
I- - SATEY L.
| ouTIyT +HuT QuTRUTS .
o i urey  [©
- . . . -1 . - - I - susFEm- O
. . . .. 0
- O 1. Il : D .
. - ,L SWITCH TREE ! N - :
pa I
suTaonemo o— L :
° LATeH ] i i i
. ADORESS o . _ANO s .- . .
LATCH ENARLE OecaneR L L 7548 RESISTOR LAOOER ! See Ordering.
I Information
[ (IO |
Vc: GND  RER) REF(-} OUTPUT

ENABLE
TU/H/S872+1

3
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ADC0808/ADC0809

Absolute Maximum Ratings (Notes 152

It Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales
Otfice/Distributors for availability and specifications.

Supply Voltage (V) (Note 3) . ] 6.5V

Voitage at Any Pin ~0.3V to (Vg +0.3V)
Except Control Inputs

Voltage at Control Inputs —-0.3Vto +15v

(START, OE, CLOCK, ALE, ADD A, ADOD 8, ADD C)
Storage Temperature Range —65'Cto +150°C

_-Package Dissipation at To=25'C .. 8715mW
Lead Temp. (Soldering, 10 seconds)

Dual-In-Line Package (plastic) . 260°C

Dual-in-Line Package (ceramic) 300°C
Molded Chip Carrier Package :

Vapor Phase (60 seconds) 215°C

Infrared (15 seconds) 220C

ESD Susceptibility (Note 11) " 400V

Electrical Characteristics

Operating Conditions (Notes 182)

Temperature Range (Note 1) T - TMINSTa<Tmax
ADCO808CJ —~55°C<TA< +125°C
ADCO808CCJ, ADCOB0BCCN,

. ADCOB0SCCN g —4CSTA< +85°C
ADCOB0BCGV, ADCO809CCY ~ ~40°C € Ta < +85°C
Range of Vg (Note 1) 4.5Vpc to 6.0 Vpe

Converter Specifications: Voc=5 Vpc=VRer +.- VREF(-)=CND, TMINSTA<TMax and foix =640 kHz unless otherwise

stated.
Symbol Parameter Conditions Min Typ Max Units
ADC0808 ’
Total Unadjusted Error 25°C Y LS8
(Note 5) TmiN to Tmax +Y, LS8
ADC0809
Total Unadjusted Error 0°Cto 70°C *1 LS8
(Note 5) TmiN to Tmax *1Y, LS8
Input Resistance - From Ref(+) to Ref( -} 1.0 2.5 k0
Analog input Volitage Range (Note 4) V(+) orV(—) GND-0.10 Vgc+0.10 7| Vpe
VREF(+) Voltage, Top of Ladder Measured at Ref(+) Voo Veg+0.1 \
\'/ +V -
ﬁ(ﬂzﬂ—l Voitage, Centar of Ladder Veg/20.1 | Vo2 | Vegra+oa | v
VREF(-) Voitage, Bottom of Ladder Measured at Ref(—) —-0.1 0 \
N Comparator {nput Current fc =640 kHz, (Note 6) -2 +0.5 2 nA

Electrical Characteristics .
Digital Levels and. DC Specifications: ADC0808CJ 4.5V<Vcc<5.5V, —55°C<STa< +125'C unless otherwise noted
ADC0808CCJ, ADCO808CCN, ADC0808CCV, ADCO80SCCN and ADC0809CCV, 4.75< Vg $5.25V, —40°C<Ta < +85°C un-

less otherwise noted

Symbol l

Parameter

|

Conditions

Min

Typ

Max

Units

ANALOG MULTIPLEXER

loFF(+)

OFF Channel Leakage Current .

Vo= 5V, Vin=5V,
TA =25C "
TmiN t0 Tiax

10

200
1.0

IoFF(-)

OFF Channel Leakage Current

Vee=5V, Vin=0,
Ta=25C
Tumin 10 Tmax

—200
-1.0

53 B3
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60802QY/80802QY

Electrical Characterlstlcs {Continued) R d e :
Digital Levels and DC Specifications: ADC0808CJ 4.5V<Vcc<5.5V, —55"C<Tas+ 125‘0 unless otherwvse noted
ADCOBO&CCJ ADC0808CCN, ADCOBOBCCV ADCOSOQCCN and ADCOBOQCCV 4 758 vccss 25V -40'C sTAS -rBS'C‘ un-
Iess othenmse noted ! P .. .o e e . — s
Symbol . t.al - Parameter” - | "Conditions' - ~|-*  Min- 1 © Typ- ‘ - Max" “1* *Units
CONTROL INPUTS o : ) L LT N
V|N(1) . Logical “1.* !nput Voitage RESSERS | .. ¥Yec—1.5 | _”',-; - IR T
ViNE) Logica].“O" input Voltage ) . R 15 - .V
gy Logical *1" nput Cument- ¥ | ~Vjn=15V i U R M EY N
==+ ° | (The Controi Inputs) - oo s
Ny . Logicat “0” InputCument. . - Vin=0 ok -1.0. BA
. (The Cantrol inputs) kel t .
Icc Supply Current féL =640 kHz 0.3 3.0 mA
DATA QUTPUTS AND EQC (INTERRUPT)
Vour(y | Logical *1" Qutput Voltage lo=—350 A Veg—0.4 v
Voure) |- Logical “0 Output Voltage- - lo=1.6mA " 045 v
Vout© Logical *0” Output Voltage ECC lo=1.2mA ' "0.45 v
lour . TRISSTATE Output Cumrent.,  Vo=sv | 3’ _BA .
Co ) . . Vo=0 R B N . BA
Electrical Characteristics.
Timing Specitications Vcc = Vaer(+) =5V, Vrer(-)=GND, t=4=20 ns and T4 =25°C unless otherwise noted.
Syrﬁbol Parameter Conditlons Min Typ Max Units
tws Minimum Start Pulse Width (Figure 5) L 100 200 ns
tWALE Minimum ALE Pulse Width (Figure 5} 100 200 ns
ts Minimum Address Set-Up Time- (Figure 5) - - .- . 25 50 ns
[ Minimum Address Hold Time (Figure 5) 25 50 ns
to Analog MUX Delay Time Rg=0Q (Figure 5) . 1 2.5 »S
From ALE ’
a1, 4o | OE Cantrol to Q Logic Stata Cy =50 pF, A =10k (Figure 8) . 125 250 ns
e tOH OE Control to Hi-Z C_= 10 pF, Ry = 10k (Figure 8} ~ ) 1125 250 ns
te Conversion Time fe =640 kHz, (Figure 5} (Note 7) 90 100 116 uS
fe Clock Frequency 10 640 1280 kHz
teoc EOC Delay Time - (Figure 5) 0 8+2uS Clock
. : N Periods
Cin Input Capacitance . At Contro! Inputs . 10 15 pF
Cout TRI-STATE OQutput At TRI-STATE Outputs, (Note 12) - 10 15 pF
Capacitance ) . .
Note 1: A Ratings indi imits beyond which damage o the device may occur. OC and AG jons do not apply
the device beyond its specified operating conditions. e o
Nate 2z Al ges are with respect to GNO, uniess othewise specified. :
Note 3: A zaner diode exists, imteratly, mvccmcnomm.qpummwonvw
Note 4: Twoon-cmmnrammwmmmwwwmmmmmmmmwm«m“m
greater than the Vocn supply. The spec allows 100 mV lorward blas of either ciode. This means that as long as the analog Viy does not exceed the suppty voltage
by more than 100 mV, the output code will be correct. To achieve an absolute OVpg o SVpe input voitage range wil require a frini sugply voltage of
4.900 Vpc over temp initial and loading.
Note 5: Total unadiusted error inciudes offsat, full-scale, linearity, and mutticlexer errors: SnFmleomdmmNDsmsazm«mm
However, it an ail 20r0 code is desired for an anaiog input oiher than 0.0V, or it a narow full-scale span exists (for example: 0.5V 10 4.5V full-scale) the reference
ges can be &d} 0 achiwve this. See Figwe /3.
Note 6: Comparator input current is a bias current into or out of the - The bias current vasies directly with clock frequency and has
litde temperature dependence (Figuwre §). See paragraph 4.0.
Note 7:ThowtpuunlmldnungishrmupdaudmaﬁnckqdabdonmonshgodgcolEOC.
Note 8: Human body model, 100 pF ged gh a 1.5 k2t




ADC0808/ADC0809

Connectlon Diagrams-

zriown? ::,.‘.‘ 1
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OUTPUT DNABLE :
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Order Number ADCO808CCN, ADCO809CCN; :». °: : Do ﬂstsrz-u
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Typical Performance Characteristics

i
fe = 1200 kHe

Tae85°C

/

" /
M-/kam
y

N

TYPICAL Iy WiA)
-

TYPICAL Ry hs2)

fg= 6804z / N
s \
Ty —40C
- 1= 1200 ke :
P 740 ’
0 125 25 115 5 0 125 25 15 5
Vi V) Vi (V)
TUH/SET2-5
FIGURE 6. Comparator ljy vs Viy FIGURE 7. Muitiplexer Rgy vs Vi
(Vec=Vrer=5V) (Vec=Vrer=5V)
TRI-STATE Test Circuits and Timing Diagrams
e the tiy, CL=10pF tiy, C = 50 pF
Vee y t
Vee T0K 90%
SuTPUT
ENABLE e S0%
eno 0%y 10%
QuTPUT
enasLE e —J un tuu—-l
L 1L Vor 0%
l suTPUT So%
= = = GND )
toHs tHo toy, CL. =10 pF to, C = 50 pF
Vec Yeo 4 t
- Ve "o 0%
auTPUYT
Y ENABLE 5"’;‘* 50%
GNO 0%
ouTPUT ‘
ENABLE e "‘l ‘0" tHO
[ . Vee
I 0UTPUT 50%
— — VoL 1%
TUH/S6T2-8

FIGUHE 8
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INTERNAL DATA RAM

FF[-— " -
: UPPER BIT ADDRESSABLH
2 -
DATA MEMORY (8032 ONLY) 80-FF
| (x0,x8 ONLY)
FEFF .
EXTERNAL | AccEssmLE ACCESSIBLE
DATA | BY INDIRECT | BY DIRECT
80 |
RAM 5
— ACCESSIBLE
(MOVX) 5 ACCESSIBLE HARDWARE INTERFACE
. - BY DIRECT | STATUS AND CONTROL
0000 WR - A ACC,B.DPH.DPL.SP.PSW...

BIT ADDRESSABLE
2F | SPACE (00-7F)

PROGRAM MEMORY 20 BANK-3 REGISTER
18
FFFF 10 BANK-2 REGISTER| 4 BANKS
EXTERNAL 03 |BANK-I REGISTER| | RO-R7
i ROM 00 |BANK-0 REGISTER
8x51 4K (Movc)
8x52 sK_+
Y] \ e
INTERNAL ROM |EXTERNAL ROM Tpto 1] 40| Vee
0000 _ EA=l EA=0 T2EX/PLA [ 2 ] 39 ] Povano
P23 ] 38 | Po.vADI
L—PSEN P3[4 ] 371 Po.vAD2
Piafs | 36 | PO.YAD3
— s
002B  TF2&EXF2 (3032) LSS | 35 ) POMADS
0023 RI&TI P|.6—-L—. i PO.5/ADS
001B TF1 INTERRUPT P17 ; i PO.&6/ADS
0013 IE! RST| 9 | 32 | Po.waD7
000B  TFO VECTOR RxD/P3.0 [ 10| DIP 51] Ea
0003 IE0 - ADDRESS TxD/P3.1 [ 11 ] 30| ALE
0000  RESET INTO/P3.2 [ 12 ] 29 | PSEN
INTIP33 [ 13 23 | P27ALS
—— SR
ToP34 | 14 | 27| P20/l
TUwP3.5 _E_ 26 | P25/AL3
WR/P3.6 | 16 | 25| P2.vAI2
rop37 [17] 24| P23/AI
= s,
xTaL2 18 | 23| P2.2A10
XTALI {19 | 22| P2.1/m9
Vss@ | 31 | P2O/AS




FO
EO

Do
BS
BO
A8
AD

98
90
33

80

30
oF
2E
D
ke
2B
2a
29
28
7
26
25
24
-

-J
hlsl

21

20

RAM, SFR BIT ADDRESSES

F7[F6 [Fs[Fs [F3] F2 | FL|FO

E7 |E6 [ES [ E4 [E3 [E2 [El [ EO

D7[D6]D5[D4] D3| D2{ Dt | DO

[T TBc]BB[BA[BY|BS

B7[B6[B5[B4[B3[B2|BI]BO

AF] ] TAac[aBfaA]Aa9] A8

a7l a6l as]asfasfaz]aifao

9F [9E[9D[9C]9B[9A]99 |98

97 [96 [95 [94 [93 [92]91 [%0

8F [SE[sD[8cC|8B[3A[89 ]38

87 [86 [85 8483 [82]81]%0

JE{7F{7D{7C|7B|7A |79 {78

77176 |75 174 173172 |71 |70

6F | 6E | 6D | 6C | 6B | 6A ] 69 | 68

67 | 66 |65 |64 | 63 | 62 | 61 | 60

5F | SE|5D|SC|5B|5A]39 358

57 |56 |55 |54 153 |52{51]50

4F | JE | 4D | 4C | 4B | 4A | 49 | 48

47 (46 |43 |44 |43 [42 {41 {40

3F{3E|3D|3C|3B|3A}39 |38

37 {36 |35 |34 (3532|3130

AFJ2E[2Dj2Ci2B {24129 |23

27 12625 (24 123 |22121}20

IF|{IEJID|IC]|IBj{1A{19 |18

OF {OE{ODJjOC!0OB{0A[09 |08

07 |06 |05 {04103 [02/01)00

(MSB) (LSB)

HEXMSD 0 |2 3 4 5 6 1
LSD[BITS] 000 001 101 OIl 100 101 110 111
0 [0000|NUL DLE SPACE 0 @ P - p
B 1 {0001 |SOH DCl1 1 1 A Q a g
2 lool0|sTX D2 * 2 B R b r
ACC 5 looll|ETX DC3 # 3 C S ¢ s
4 {0I00/EOT DC+ S 4 D T d
psw 5 [0I01|ENQ NAK % 5 E U e u
6 |0II0JACK SYN & 6 F VvV f v
7 lol1|{BEL ETB. ., 7 G W g w
1P g8 {00l BS CAN ( 8 H X h x
9 1001 | HT EM 9 I Y i y
P3 A |0} LF su " 1z oz
B lioi]vr ESC + : K [ % |
cluew|F B , < L 1 1 ..
IE D |1I0t|]CR GS - = M ] m }
E |t10{so RS . - > N A an =
P2 Floul st us 7 ? O « o DEL
SCON
Pl
TCON Built-in 8051/52 Register Names
Bit addresses
F0 TFI $F  SMO 9F  EA  AF
TRI  8E SMI  9E
TFO 8D SM2 9D ET2 AD
TRO  8C REN  9C ES AC
IEL $B TBS 9B ETI  AB
ITI 8A RBS 9A  EXI  AA
[E0 89 I 99 ETO A
mo 88 RI 98 EX0O  AS
RD B7 cy o7
WR  B6 aC D6
TI BS PT2  BD FO D5
TO B4 PS BC RSl D¢
INTT B3 PTI BB RSO D3
INTO B2 PXI BA OV D2
TXD  Bi PTO B9
RXD BO  PX0  BS P DO
Direct addresses
ACC  EO P3° B0 T2CON C8
B FO PCON 87 THO  8C
DPH 83 PSW DO  TLO 8A
DPL 82 RCARHCB  THI 8D
IE A8 RCAP2L CA TL1 8B
1P B8 SBUF 9 TH2 CD
PO 80 SCON 98 TL2 CC
Pl 9 SP 81 TMOD 89
7} A0 TCON 88




SPECIAL FUNCTION REGISTERS (SFR)

SPECIAL FUNCTION REGISTERS (SFR)

SYMBOL DESCRIPTION RESET SYMBOL DESCRIPTION RESET

* ACC Accumulator (E0) 00000000 TMOD  Timer/Counter Mode Control (89)

*B B Register (F0) 00000000 00000000

Word (DO

* PSW  Program Starus Word (DO) 00000000 B7 B6 B5S B4 B3I B2 Bl B0
PSW.7 CY Carry Flag — peal G VTN YOS - vy
PSW.6 AC Awdliay Camy Fog [GaTe[[om [ Mt |_ Mo |GaTE| T i ] Mo |
PSW.5 FO  User Flag 0 b———TIMER 1 | TIMER 0 ———]
PSW.4 RS1 Register Bank Selector GATE  When TRx (in TCON) is set and GATE=I,

PSW.3 RSO Register Bank Selector

RSI RSO Register Bank (RO-R7)

0 0 0

0 1 1

1 0 2

1 1 3
PSW.2 OV Overflow Flag

PSW. | User Definable Flag

PSW.0 P Parity Flag of ACC Setclear by

hardware each instruction

SP Stack Pointer (31) 00000111
DPL Data Pointer (Low Byte) (82) 00000000
DPH Data Pointer (High Byte) (83) 00000000

IRRNNNY
It
LELHn
L,

* PO Port 0 (80) Address/Data

* Pt Port 1 (90)

* P2 Port 2 (AQ) Address

* P3 Port 3 (BO) Specific

* IP Interrupt Priority Control (B8)
(8031) xxx00000
(8032) xx000000

IP. 7 Reserve

IP. 6 Reserve

IP.5 PT2 Timer 2 (8032)
IP. 4 PS  Serial port
IP.3 PTt Timer

P.2 PXI External INTI
IP. | PTO Timer O

iP.0 PX0 External INTO

*[E Interrupt Enable Control (A8)
- (8031) 0xx00000

(803&% 0x00000C

IE.7 EA Al interrupt enable or disable
IE. 6 - Reserve
IE.5 ET2 Timer 2 overfiow or capwre (8032)
[E.4 ES Serial port
[E.3 ET1 Timer | overflow
I[E.2 EX1 Extemal INTI
[E. 1 ETO Timer 0 overflow

0

EX0 External INTO

Timer/counter will run only while INTx pin is
high (hardware control)

When GATE=0, Timer/counter will run only
while TRx=1 (software control)

T Timer or Counter selector Timer - input from
intemal clock Counter - input from Tx input pin

Ml Mode sefector bit

MO Mode selector bit

M1 MO Mlode Operating

0 0 O 13-bit Timer

(MCS-48 compatible)

16-bit Timer /counter

8-bit Auto-reload

Timer/counter

(Timer 0) TLO is an 8-bit Timer/counter
controlled by the Timer O control bits.
THO is an 8-bit Timer and is conwolled by
Timer | control bits (Timer 1)
Timer/counter 1 stopped

* TCON  Timer/Counter Control (88) 00000000

TCON.7 TFl Timer | overflow flag
set/clear by hardware
TCON. 6 TR! Timer 1 run control bit (ON/OFF)
sevclear by software
TCON.5 TFO Timer O overflow flag
set/clear by hardware
TCON. 4 TFO Timer O run control bit (ON/OFF)
set/clear by software
External INT1 edge flag
set/clear by hardware
INT1 type control bit
set/clear by software
! @=falling edge
¢ i=low level
External INTO edge flag
set/clear by hardware
INTO type control bit
seUclear by software
i 9=falling edge
0 g=low level

TCON. 3 IE1

TCON. 2 IT1

TCON.1 [EO

TCON. 0 ITO



SPECIAL FUNC'-I'ION REGISTERS (SFR)

SPECIAL FUNCTION REGISTERS (SFR)

SYMBOL DESCRIPTION RESET SYMBOL DESCRIPTION !}ESET
* T2CON Timer/Counter 2 Control SBgF' gﬁdﬂl [éaza Blllff;; (?I?I)\AOS) SXK,.XXW
(C8) (8032 Only) 00000000 PCON ower Control (87) (H) XXKXXRX
( (CHMOS) 0xxx0000
T2CON.7 TF2 Timer 2 overflow flag . - . .
set/clear by hardware . _BL Bﬁ_ _B_s__ _B4_ __[.33’__ _B'.’ __B_l _EO )
T2CON.6 .EXF2  Timer 2 extemal flag set ssoo| | | GFI Gx-o__-)i PD:] lDf:]
T2CON.5 RCLK  Receive clock flag —_————
T2CON.4 TLCK  Transmit clock flag SMOD  Double baud rate bit If Timer 1 is used to
T2CON.3 EXEN2 Timer 2 external enable flag . generate baud rate, SMOD=! the baud rate
T2CON.2 TR2 Software START/STOP is doubled
conwot e GF! Genenal purpose flag |
T2CON. 1 CT2 Timer or counter select - GEO General purpose flag 0
T2CON.0 CP/RL2 Capture/reload flag | PD Power down bit (CHMOS only) "™~ ° =
THO T/C 0 High Byte (8C) 00000000 IDL IDLE mode bit (CHMOS only)
TLO T/C 0 Low Byte (8A) 00000000 C R e, T T T T T T e —
THI  T/C | High Byt (SD) 00000000  * Bit addressable SFR
TL1 T/C 1 Low Byte (8B) 00000000
TH2 Timer/Counter, 2 High Byte 00000000
(CD) (8032 Only) 00000000 ‘
TL2 Timer/Counter 2 Low Byte .
(CC) (8032 only) 00000000 . MEMORY MAP
RCAP2H T/C 2 Capture Reg High Byte FR ME:
(CB) (8032 only) 00000000 8 Bytes
RCAP2L T/C 2 Capture Reg Low Byte F8 FF
(CA) (8032 only) 00000000
* SCON  Serial Control (98) 00000000 FO | B F7
SCON.7 SMO Serial port mode ES : EF
SCON. 6 SMI Serial port mode EO | ACC E7
SMO  SMI1  Mode Description BAUD-RATE D8 DF
———————————————— DO { PSW D7
0 0 0 SHIFT REGISTER  Fosc/12
0 [ 1 8-bit UART Vaiable C8 [T2coN RCAPALIRCAPZH| TL2 | TH2 CF
! 0 2 9-bit UART’ Fosc/64 or co 7
Fosc/32 |
1 1 3 9-bit UART Vaiable , B8} IP BF
SCON. 5 SM2 Enables the multiprocessor ., BOJ P3 B7
commuaication i A8 IE AF
SCON. 4 REN Enable/disable reception ) - A7
.. Set/clear by software :
SCON.3 TB8 The 9th bit that will be 98 ISCON|SBUF 9F
transmitted in mode 2, 3. '
Set/clear by software % | Pt 7
SCON. 2 RB8 The Sth bit that was receied 88 {TCON[TMOD| TLO | TLI | THO THI 8F
in mode 2, 3 .
SCON.1 TI  Transmit flag Set by hardware. S0 | PO | SP | DPL |DPH PcoN 87
Clear by software
SCON.0 Rl Receive flag Set by hardware Bit

Clear by software

Addressable
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