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Summary

1. Title
On-line computer dry controller

I1. Purpose and Importance of the Research

Dryer is more effectively operated when it is monitored by a
on-line computer. The on-line computer dryer provides not only an
effective way for central surveillance of the dryer but also an
on-line maintenance of the controller.

111. Contents and Scope of the Research

e Improvement of system performance by addition of the on-line
communication between the computer and the dryer.

e Realization of system for on-line control of the dryer.

e Improvement of self diagnosis of the system.

e Design and realization of central surveillance board.

e Design and realization of transmit of dryer programs through the

existing phone line.

e Display of system status on the computer.

e Display the function of a dry programn among several different

dry menu.

e Realization of simplification of system and easy maintenance.

IV. Research Results and Suggestion for the System

Application

As results of this research, It was found that the on-line
communication software of a central surveillance computer, a
central surveillance board, a dedicated modem, and a dedicated
printer are essential for the on-line control dryer. The system
using these results reduces labor a lot, makes maintenance easy,
and help automation of dry processes of agricultural products. To
apply of this system to farms, support from the government is
required for farmers to adopt the system at a reasonable cost.
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publicof._bas

Sub FileTcAllData()
—— Dim R%
Dim MyStr As String * 13
Gn Error Resume Next

FilleName = App.Path + "\"' + gFileName *

RecordLen = Len (Item) "

FilePoint = FreeFile

Cpen FileName For Random As FilePoint Len = RecordLen

LastRecord = FileLen(FilleName) / RecordLen
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IT LastRecord = O then
Close FilePoint
MsgBox " “,0+64, "
Exit sub

End If

" 16 10
Function HexToDecimal(dat As String) As Integer
IT Len(dat) = 2 Then ‘2
" 4
tmp = Asc(Mid(dat, 1, 1))
IT tmp >= 48 And tmp < 58 Then
HexToDecimal = (tmp - Asc('0™)) * 16
Else
HexToDecimal = (tmp - Asc("A™) + 10) * 16
End IT
" 4
tmp = Asc(Mid(dat, 2, 1))
IT tmp >= 48 And tmp < 58 Then
HexToDecimal = HexTaDecimal + tmp — Asc('C™)
Else
HexToDecimal = HexToDecimal + tmp - Asc("A™) + 10
End IT

Else " 1
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tmp = Asc(Mid(dat, 1, 1))
IT tmp >= 48 And tmp < 58 Then

HexToDecimal = HexTaDecimal + tmp — Asc('C™)

Else
HexToDecimal = HexToDecimal + tmp - Asc("A™) + 10
End IT
End IT
20
true - . false -

Function UserFileRead() As Boolean
Dim i%
Gn Error Resume Next

FileName = App.Path + "\'" + “User.dat™ -

RecordLen = Len(User(1) -

FilePoint = FreeFile -

Cpen FileName For Random As FilePoint Len = RecordLen

UserMax = Int(FileLen(FileName) / RecordLen) -

IT UserMax = O Then

UserFileRead = False
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Exit Function
End IT
For i = 1 To UserMax
Get #FilePoint, 1, User(i) -
Next 1
Close FilePoint -

UserFileRead = True

true - . Talse -
Sub UserFileWwrite(tmp As UserlInfo)
On Error Resume Next

FileName = App.Path + "\"" + “User.dat™

RecordLen = Len(tmp)

FilePaint

FreeFile

Cpen FileName For Random As FilePoint Len = RecordLen

UserMax = Int(FileLen(FileName) / RecordLen)

UserMax = UserMax + 1
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Put #FilePoint, UserMax, tmp

Close FilePoint

Sub VarToChannelData()
Dim Myvar As Integer
- TCha#(0 ~ 6)
IT Item. Item(1) = "0A" Then *
Myvar = 10
Else

MyVar = Val(ltem.ltem(1))

Sub VarToFile(Q)
On Error Resume Next

FileName = App.Path + "\'" + Trim(User(UserNumber) .FileName)

RecordLen = Len(ltem)

FilePaint

FreeFile
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Cpen FileName For Random As FilePoint Len = RecordLen

LastRecord = FileLen(FileName) / RecordLen
IT LastRecord = O Then

LastRecord = 1
Else *
LastRecord = LastRecord + 1
End IT

Put #FilePoint, LastRecord, Item

Close FilePoint

= - ( 1-P.47)
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n 1)

————————— publicof .bas
Public Const None = O
Public Const Center = 1
Public Const LocalForm = 2
Public Flag As Integer
Public NewPart As Integer
" 16 -1 2
Public ItemTemp(1l To 11) As String * 2
Type SELFTESTINFO "

Warking As Boclean * bit7
SelfFunc As Boolean * bit6
Sendwind As Boolean * bits
CutMos As Boolean * bitd

Berner As Boolean " bit3

HotLevel As Boolean * bit2

HighMos As Boclean * bitl

Senser As Boolean * bito
End Type

"1

Public Type Iteminfo
NawDate As String * 8 ~©
NowTime As String * 8 ~
Channel As Integer *©
Item(1 To 11) As String "11 16
SelfTest As SELFTESTINFO
End Type

Public Item As Iteminfo

arirang.dat

" 1/C
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Public FileFoint As Integer
Public RecordLen As Long
Public CurrentRecard As Lang
Public LastRecord As Long
Public FileName As String

- User .dat

Type UserInfo
Nare As String * 6 ~©
FileName As String * 15 ~
Phone As String * 13 *
Address As String * 40 *©
End Type

Public User(1 To 20) As UserlInfo
Public UserNurber As Integer *
Public UserVax As Integer ~

Public Const UserSet = 1
Public Const USERSEL = 2
Public Const USERCEL = 3
Public Const USERVIEW = 4
Public UserVenu%

10
20

Public Canst Framvenu
Public Const FromForm
Public CldFrom%

Public Framls As Byte

Public ChannelHexa As String * 2 *
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Public gFileName As String
Public gend As Integer *©

Public gPreT As Lang

Public gNowT As Lang

Sub CenterFarm(Frm As Farm)

Frm_Left =(Screen._Width-Frm_Width)/2:Frm._Top=(Screen.Height-Frm_Height)/2
End Sub

Sub VarTaCeLacal )

" 11

Dim 1%, tmp$

FLocal .t1.Text = Item.Item(1)

FLocal .t2.Text = Item.1tem(2)

FLocal . t3.Text = Item.Item(3)

FLocal . t4.Text = HexTaoDecimal (Item. Item(4))

FLocal . t5.Text = Item.Item(5)

FLocal .t6.Text = Item.I1tem(6)

FLocal .t7.Text = Item.I1tem(7) "

Fori =0To 7 "
FLocal .t70(1)-Value = False

Next i

IT HexTaDecimal (Item. 1tem(7)) And 1 Then
FLocal .t70(0) .vValue = False
Item_.SelfTest Working = False

Else
FLocal .t70(0) -Value = True
Item.SelfTest Working = True

End IT

IT HexToDecimal(Item.1tem(7)) And 2 Then ~
FLocal .t70(2) -Value = False
Item._SelfTest._SelfFunc = False

Else
FLocal .t70(1) -Value = True
Item._SelfTest.SelfFunc = True

End IT

IT HexTaDecimal(1tem.Item(7)) And 4 Then -~
FLocal .t70(2) -Value = False
Item._SelfTest.Sendwind = False

Else
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FLocal .t70(2) -Value = True
Item_.SelfTest.Sendwind = True

End IT

IT HexToDecimal(Item.1tem(7)) And 8 Then -~
FLocal .t70(3)-Value = False
Item.SelfTest .CutMos = False

Else
FLocal .t70(3)-Value = True
Item_SelfTest.OutMos = True

End IT

IT HexToDecimal (Item.1tem(7)) And 16 Then -~
FLocal .t70(4) -Value = False
Item.SelfTest .Berner = False

Else
FLocal .t70(3)-Value = True
Item_SelfTest _Berner = True

End IT

IT HexToDecimal (Item.1tem(7)) And 32 Then -~
FLocal .t70(5) -Value = False
Item.SelfTest .HotLevel = False

Else
FLocal .t70(5) -Value = True
Item.SelfTest .HotLevel = True

End IT

IT HexTaDecimal(1tem.Item(7)) And 64 Then *©
FLocal .t70(6) -Value = False
Item_.SelfTest _HighMos = False

Else
FLocal .t70(6) -Value = True
Item.SelfTest .HighMcs = True

End IT

IT HexTaBecimal (1tem_Item(7)) And 128 Then *
FLocal .t70(7) -Value = False
Item.SelfTest .Senser = False

Else
FLocal .t70(7) -Value = True
Item_SelfTest._Senser = True

End IT

FLocal .t80.Text = Item.Item(8)

tmp = Item. Item(8)

For i =0To 2
FLocal .t8(1) -Value = False

Next i

FLocal . t81.value = False
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IT Not (Val(Asc(Right(tmp, 1))) And 6) Then FLocal -t8(0).-Value = True

IT (Vval(Asc(Right(tmp, 1))) And 2) And Not Val(Asc((Right(trp, 1))) And 4)
Then FLocal -t8(1).Value = True

IT Val(Asc(Right(trp, 1))) And 6 Then FLocal -t8(2)-Value = True

" an

IT Val(AscRight(tmp, 1))) And 1 Then FLocal.t81.Value = True Else
FLocal .t81.value = False

FLocal . t9.Text = Item.I1tem(9) " off
FLocal .t10.Text = HexToCecimal(ltem.Item(10)) -~
FLocal . t11.Text = Item.Item(11) " -16
End Sub

Function Clack(Title As String) As String
Clock = Title + Farmat$(Now, "'hh:mm:ss')
End Function

Static Sub CarTovar(Dta As Variant)
On Errar Resure Next
Dim Txt$

Item_NowDate
Item.NowTime
Item.Channel

Format(Date, "‘yy/mm/dd™)
Farmat(Time, “hh:zmm:ss™)
Farmat$(ltenTerp(1), "'0C'") *

End Sub

Sub CurChange()
" 20 .
CurS = CurS + 20
I CurS >= 60 Then
CurS =0z CurM = CurM + 1
I CurM = 60 Then
CurM = 0: CurH =CurH + 1
If CurH = 24 Then
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CurH =0
End IT
End If

End IT
End Sub
Function DateDec() As String
Const jan = 31
Const feb = 28
Const mar = 30
Const apr = 31
Const may = 31
Const jun = 30
Const jul = 31
Const agu = 31
Const sep = 30
Const oct = 31
Const nov = 30
Const dec = 31
Dim Y As Integer, M As Integer, D As Integer
Dim FebD%
Y = Val(Left(Begirbate, 2)) *
M = val(Mid(BeginCate, 4, 2)) *©
D = val(Right(BeginDate, 2)) *

If M <=2 Then
IfY Mod 4 =0 And Y Mad 100 <> O And Y Mod 400 Then
FebD = 29
Else
FebD = 28
End IF
End IF
D=D-1
Select Case M
Case 1
IfFD>jan ThenM=2: D=1
Case 2
IFD>FebD ThenM=3: D=1
Case 3
IFD>mrar Then M =4: D
Case 4
ITD>apr Then M =5: D
Case 5

1

1
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IfD>nmay ThenM=6: D=1

Case 6

IFTD>junThenM=7: D=1
Case 7

ITD>jul ThenM=8:D=1
Case 8

ITD>agu ThenM=9: D=1
Case 9

ITD>sep ThenM=10: D=1
Case 10

IFD>oct ThenM=11- D=1
Case 11

IFD>nov ThenM=12: D=1
Case 12

IFD>dec ThenM=1: D=1 Y=Y +1
End Select

Datebec=Farrat$(y, "'00")+"-"" + Format$(V, "'00'D)+"-"+Farmat$(D,
End Function

Function Datelnc() As String

Const jan = 31

Const feb = 28

Const mar = 30

Const apr = 31

Const may = 31

Const jun = 30

Const jul = 31

Const agu = 31

Const sep = 30

Const oct = 31

Const nov = 30

Const dec = 31

Dim Y As Integer, M As Integer, D As Integer
Dim FebD%

Y = Val(Left(BeginDate, 2)) "
M = val(Mid(BeginCate, 4, 2)) "
D = Val(Right(BeginDate, 2)) "
ITM <=2 Then "
ITY Mod 4 =0 And Y Mod 100 <> O And Y Mod 400 Then
FebD = 29
Else
FebD = 28
End IT
End IT

- B3 -
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D=D+1 "
Select Case M
Case 1

IfFD>jan ThenM=2: D=1
Case 2

IFD>FebD ThenM=3: D=1
Case 3

IFD>mrar Then M =4: D
Case 4

IfD>apr ThenM=5: D=1
Case 5

IfD>nmay ThenM=6: D=1
Case 6

IFD>junThenM=7: D=1
Case 7

IFD> jul ThenM=8: D=1
Case 8

ITD>agu ThenM=9: D=1
Case 9

IT D > sep Then M
Case 10

If D > oct Then M
Case 11

I¥ D > nov Then M
Case 12

IFD>dec ThenM=1: D=1 Y=Y + 1
End Select
Datelnc=Farrat$(Y, "00")+"-"" + Farmat$(M, ""00')+"'-"" + Farmat$(D, "'00"")
End Function

1

10: D=1

11: D=1

12: D=1

Sub FileToAllData()

Dim R%

Dim Mystr As String * 13
On Error Resure Next

FileName = App.Path + "\'* + gFileNare
RecordLen = Len(ltem)
FilePoint = FreeFile
Cpen FilleNanre For Random As FilePoint Len = RecardLen

IT Err Then
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End

MsgBox Error$, 48, ™ "
Exit Sub
If

LastRecard = FileLen(FileNare) / RecordLen*
IT LastRecard = O Then "

End
Dim

For

Close FilePaoint

MsgBox *' ", 0+64, " "
Exit Sub

If

Txt$ ", 1%

R = 1 To LastRecord
Get #FilePoint, R, ltem

Txt = Item_NowbDate + Chr(S8) + Item_NowTime + Chr(9)
Txt = Txt + Format((l1tem.Item(1)), "0C™") + Chr(9) "
Mystr = (OX(Item.SelfTest_Working))
Txt = Txt + Mystr *

Mystr = OX(Item.SelfTest._SelfFunc)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest._SendWwind)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest.Cuthas)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest_Berner)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest_HotLevel)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest _HighMos)
Txt = Txt + Mystr *©

Mystr = OX(Item.SelfTest._Senser)
Txt = Txt + Mystr *©

*For i =1 To 11

" Txt = Txt + Item.Iten(Q)

"Next i

AllData.lIst _Addltem Txt

Next R
AllData.Show 1
End Sub

" 16 10

Function HexToDecimal(dat As String) As Integer
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Dim trp%
"2
IT Len(dat) = 2 Then " 4
trp = Asc(Mid(dat, 1, 1))
IT tmp >= 48 And tmp < 58 Then
HexTalecimal = (tmp - Asc('C*)) * 16
Else
HexTaDecimal = (tmp - Asc("'A™) + 10) * 16
End IT
trp = Asc(Mid(dat, 2, 1)) " 4
IT tmp >= 48 And tmp < 58 Then
HexToDecimal = HexToDecimal + tmp - Asc(*'0™)
Else
HexToDecimal = HexTaDecimal + tmp - Asc("'A™) + 10
End IT
Else " 1
trp = Asc(Mid(dat, 1, 1))
IT tmp >= 48 And tmp < 58 Then
HexToDecimal = HexToDecimal + tmp - Asc(*'0™)
Else
HexToDecimal = HexTaDecimal + tmp - Asc("'A™) + 10
End IT
End IT
End Function
" 640x480 made
Sub LargeForm(Frm As Farm)
Frm_Width = 640 * Screen.TwipsPerPixelX
Frm_Height = 480 * Screen.TwipsPerPixelY
Frm.Left = 0
Frm.Top = O
End Sub

Sub mainQ) "

FormMain.StarInit

FormMain.Show - -
End Sub

Function OX(Darain As Bocolean) As String
IT Darain = True Then

oX = "o
Else

oX = "X
End IF

End Function

- 56 -



" 16

Function PackToHex(dat As String) As String
Dim Hexa As String

Hexa = Format(Hex(Asc(dat)), ''00')
PackToHex = Hexa

End Function

Function TireGap(ScrTime As String, Gap As Integer) As String
Dim HTime%, MTime%, STime%, ScrH%, ScrM%, ScrS%h

ScrH = Val(Left(ScrTime, 2))

ScrM = Val(Vid(ScrTime, 4, 2))

ScrS = Val(Right(ScrTine, 2))

HTime = Gap / 3600
MTime = (Gap Mod 3600) / 60
STime = Gap Mod 60

ScrS = ScrS + STine
ScrM = ScrM + MTinre
ScrH = ScrH + HTinre
If ScrS < 0 Then *
ScrM = ScrM - 1 + ScrS \ 60: ScrS = 60 + ScrS Mod 60
Elself ScrS >= 60 Then
ScrM = ScrM + ScrS \ 60: ScrS = ScrS Nod 60
End IF
If ScrM < O Then ™
ScrH = ScrH - 1 + ScrM \ 60: ScrM = 60 + ScrM Mod 60
Elself ScrM >= 60 Then
ScrH = ScrH + ScrM \ 60: ScrM = ScrM Nod 60
End IF
If ScrH < 0 Then ScrH = 24 + ScrH
I¥ ScrH >= 24 Then ScrH = 0
TimeGap = Farmat$(ScrH, "0C'D) + "' + Format$(ScrM, "CC') + ":" +
Farmat$(Scrs, 00"
End Function

" true false
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Function UserFileRead() As Boalean

Dim 1%

Gn Error Resume Next

FileName = App.Path + *\"* + “User.dat™ -~
RecardLen = Len(User (1)) "
FilePaint = FreeFile "

Cpen FilleNanre For Random As FilePoint Len = RecardlLen
UserMax = Int(FileLen(FileName) / RecordLen)
IT UserMax = 0 Then
UserFileRead = False
Exit Function
End IT
For i = 1 To UserNax "
Get #FilePaint, i, User(i)
Next i
Close FilePaint "
UserFileRead = True
End Function

" true false

Sub UserFilewrite(tmp As Userinfo)

Gn Error Resume Next

FileName = App.Path + "\"* + “User.dat™ -~
RecardLen = Len(trp) "
FilePaint = FreeFile "

Cpen FilleNare For Random As FilePoint Len = RecardLen

UserMax = Int(FileLen(FileName) / RecordLen)

UserMax = UserMax + 1

Put #FilePaint, UserMax, tmp
Clcse FilePaint

End Sub
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Sub VarToChannelData()
Dim Myvar As Integer
- TCha#(0 ~ 6) -
IT Item.lter(1) = "0A" Then *
Myvar = 10
Else
Myvar = Val(ltem.Item(1))
End IT

IT Myvar < 0 Or Myvar > 10 Then Exit Sub

IT Flag = Center Then
FCenter _.Fcha(vyVvar) .BackCalor = &HCOCOCO
FCenter .TCh2(Vyvar).Text = Item.ltem(2) *
FCenter .TCh3(Vyvar).Text = Item.ltem(3) *© /
FCenter .TCh4(VyVar) .Text = HexTaDecimal(Iter._ltem(4)) *
FCenter .TCh5(VyVar) .Text = Item_Item(5) ~
FCenter .TCh6(VyVar) .Text = Item._Item(€) ~
FCenter .TCh10(MyVar).Text = HexTalecimal(I1tem.Iter(10)) ~
FCenter .TCh7(Vyvar).Text = Item.ltem(7) *

" IT Iter_Item(7) <> "FE" Then

" FCenter .TCh7(MyVar) .BackCallar = CBColor(vbRed)
" Else

" FCenter .TCh7(MyVar) .FareCalar = CBColor(vbBlue)
" End IF

Elself Flag = LocalForm Then
Myvar = Val(ltem.Item(1))
IT MyVar = ChannelHexa Then
VarToCeLocal
End IT
End IT
End Sub

Sub VarTaFile()
On Errar Resume Next

FileName = App-Path + *\'* + Trim(User(UserNumber) .FileName)
RecordLen = Len(ltem) "
FilePoint = FreeFile "
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Cpen FilleNanre For Random As FilePoint Len = RecardLen
LastRecard = FileLen(FileName) / RecordLen
IT LastRecord = O Then "

LastRecard = 1

Else *
LastRecard = LastRecord + 1
End IF
Put #FilePoint, LastRecard, Item *
Close FilePaint - .
End Sub
" 11

Sub VarTaScreen()

Dim 1%, tmp$

FLocal .t1.Text = Item.ltem(1)

FLocal .t2.Text = Item.1tem(2)

FLocal . t3.Text = Item.Item(3)

FLocal . t4.Text = HexToDecimal (Item. Item(4))

FLocal . t5.Text = Item.Item(5)

FLocal . t6.Text = Item.I1tem(6)

FLocal .t7.Text = Item.1tem(7)

Fori =0To 7
FLocal .t70(1)-Value = False

" FLocal .see(i) -BackCalaor = QBCalar(8)

Next i

IT HexTaDecimal(Item.Item(7)) And 1 Then
FLocal .t70(0) -Value = False

" FLocal .see(0) -.BackColor = QBCalar(8)
Item_.SelfTest Working = False

Else

"  FLocal .see(0).BackCalar = QBColor(12)

FLocal .t70(0) -Value = True
Item.SelfTest Working = True

End IT

IT HexTaDecimal (Item.Item(7)) And 2 Then
FLocal .t70(2) -Value = False

" FLocal .see(1)-BackColor = QBCalar(8)

Item._SelfTest._SelfFunc = False
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Else
" FLocal .see(1)-BackCalar = QBColor(12)
FLocal .t70(1) -Value = True
Item_.SelfTest.SelfFunc = True
End IT
IT HexTaDecimal (Item. 1tem(7)) And 4 Then
" FLocal .see(2).BackCalor = QBCalor(8)
FLocal .t70(2) -Value = False
Item.SelfTest .Sendwind = False
Else
"  FLocal .see(2).BackCalar = QBColor(12)
FLocal .t70(2) -Value = True
Item_.SelfTest.Sendwind = True
End IT

IT HexTaDecimal (Item. 1tem(7)) And 8 Then
" FLocal .see(3)-BackColor = QBCalar(8)
FLocal .t70(3) -Value = False
Item.SelfTest .CutMos = False
Else
" FLocal .see(3)-BackCalar = QBCalar(8)
FLocal .t70(3)-Value = True
Item_SelfTest.OutMos = True
End If
IT HexTaBecimal (Item.Item(7)) And 16 Then
" FLocal .see(4).BackCalar = QBCalor(8)
FLocal .t70(4) -Value = False
Item.SelfTest .Berner = False
Else
" FLocal .see(4) .BackCalor = QBColor(12)
FLocal .t70(4) -Value = True
Item_SelfTest _Berner = True
End If

IT HexTaBecimal (1tem._Item(7)) And 32 Then
" FLocal .see(5) -BackColor = QBCalor(8)
FLocal .t70(5) -Value = False
Item.SelfTest .HotLevel = False
Else
" FLocal .see(5) -BackColor = QBColor(12)
FLocal .t70(5) -Value = True
Item.SelfTest .HotLevel = True
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End IFf

IT HexTaBecimal (1tem.1tem(7)) And 64 Then
" FLocal .see(6).BackCalar = QBCalor(8)
FLocal .t70(6) -Value = False
Item.SelfTest _HighMos = False
Else
"  FLocal .see(6)-.BackCalar = QBColor(12)
FLocal .t70(6) -Value = True
Item.SelfTest .HighMcs = True
End IT
IT HexTaDecimal(1tem. Item(7)) And 128 Then
" FLocal .see(7)-.BackCalar = QBCalor(8)
FLocal .t70(7) -Value = False
Item.SelfTest .Senser = False
Else
" FLocal .see(7)-BackCalar = QBColor(12)
FLocal .t70(7) -Value = True
Item_SelfTest._Senser = True
End IT

FLocal . t80.Text = Item.Item(8)
tmp = Item. Item(8)
For i =0To 2

FLocal .t8(1) -Value = False
Next i
FLocal .t81.value = False

IT Not (Val(Asc(Right(tmp, 1))) And 6) Then FLocal -t8(0).-Value = True

IT (Vval(Asc(Right(tmp, 1))) And 2) And Not Val(Asc((Right(trp, 1))) And 4)
Then FLocal -t8(1).Value = True

IT Val(Asc(Right(trp, 1))) And 6 Then FLocal -t8(2)-Value = True

" an

IT Val(AscRight(tmp, 1))) And 1 Then FLocal.t81.Value = True Else
FLocal . t81.value = False

- off

FLocal . t9.Text = Item.I1tem(9)

FLocal . t10.Text = HexToCecimal(Item.Item(10)) "

FLocal . t11.Text = Item.Item(11) " - 16 -
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End Sub

Form alldata————--———-
Private Sub Exit_ClickQ)

Unlocad Me

End Sub

Private Sub Form_Load()

Call CenterFarm(Ve)

Me .Show

Me.Caption = " ..+ Format®(Now, " hhzmm:ss'™)
Label4_Caption = ™

FileTcAl IData
End Sub
Private Sub Form_Unlcad(Cancel As Integer)

Ist_Clear

FarmMain.StarSimulCn

End Sub

Private Sub Timerl Timer()

Me.Caption = " ..+ Format®(Now, " hhzmm:ss'™)
End Sub

" Comrunication Settings Configuration Farm
Defint A-Z
" Cancel button actions.
Private Sub CancelButton Click(Q)

Unlload Config
End Sub
Private Sub CorPort_Click(Index As Integer)

NewPart = Index
End Sub
" Initialize and display the configuration form.
Private Sub Form_Load()

Call CenterFarmr(Me)

" Cet the current port.

Part = VSComml .CormPort

Config.CamPort(Port).Value = True " Set the option button.
End Sub
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Private Sub Form_Unlcad(Cancel As Integer)

FormMain._StarSimulCn

End Sub

" No handshaking gption button.

Private Sub NoFlon_Click(Q)
NewShake = O

End Sub

" No Farity gption button.

Private Sub NoParity _ClickQ
NewParity$ = "N

End Sub

————— form fcenter-———
- R

Sub InitComr()
Dim InPutStr As String
Dim i As Byte, j As Byte, a%
Dim Count As Integer
IT FarmMain_MSComrl.PortCpen = False Then
TRev.Enabled = False
Exit Sub
End IT
InPutStr = ™"
FormMain_MSComml. InputLen = O
FormMain.MSComrl.Cutput = "R ©
Do
a = DoBventsQ
IT gEnd = True Then
Exit Sub
End If
Loop Until FormMain.MSComml. InBufferCount >= 1
End Sub
Private Sub Fcha CbIClick(Index As Integer)

Fromls = FramFarm
OldFrom = FromMenu

Me.Hide -
"TRev.Enabled = False
ChannellHexa = Index * 1~10

Flag = LocalForm
TRev.Enabled = False
FLocal .Show * -
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End Sub

Private Sub Form_Load()
Call CenterFarm(Ve)

Me .Show

gPreT = Timer

Flag = Center

End Sub

Private Sub Form_Unlcad(Cancel As Integer)
TRev.Enabled = False: Timerl.Enabled = False
IT FarmMain_MSCamrl.PortCpen = True Then
FormMain_MSCorml.FPortCpen = False

IT Err Then MsgBox Error$, 48

CldFram = FromMenu
FormMain._StarSimulCn

Flag = None

End Sub

Private Sub mData Click(Q)

. e

. . 5

= ,5 " 11

IT FarmMain_MSComrl.PortCpen = False Then
FarmMain.MSConml.PortCOpen = True
End IT
IT TRev.Enabled = True Then Exit Sub
IT Err Then
MsgBox Error, 16, "
Exit Sub
End IT
Call InitCorm ~ R R
TRev.Enabled = True "
gEnd = False
End Sub
Private Sub mExit _Click(Q)
gEnd = True
Unload Me
End Sub
Private Sub Timerl _Timer(Q)
" now time print

Me_Caption = Clock(" ===
End Sub

Private Sub TRev_Timer()

"5
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Dim InPutStr As String
Static tempstr As String * 11
Dim i As Byte, j As Byte, a%
Dim Count As Integer
IT FarmMain_MSComrl.PortCpen = False Then
TRev.Enabled = False
Exit Sub
End IT
"3
gNowT = Timer
IT Abs(gNowT - gPreT) < 30 Then

Exit Sub
Else

gFreT = Timer
End IT
InPutStr = ™"

FormMain_MSComml. InputLen = O
FormMain.MSComrl.Cutput = "R © -
" REQUEST "R*"
checkiT:
Do
a = DoBventsQ
IT gEnd = True Then Exit Sub
Loop Until FormMain.MSComml. InBufferCount >= 1
IT Right$(FormMain.MSCarml. Input, 1) <> "R" Then GoTo checkiT
FormMain.MSComrl.Cutput = "R *© -
FormMain .MSCamml. InputLen = O
"11
Do
a = DoBventsQ
IT gEnd = True Then Exit Sub
Loop Until FormMain_MSComml. InBufferCount >= 11
tempstr = FarmMain.MSConml. Input
Count = Len(tempstr) * count 11 .-
1=1
For 1 = 1 To Count
IT IsNull(Mid(tempstr, i, 1)) Then
Iter.Item(j) = "0C"
Elself Vid(terpstr, i, 1) =" Then
Iter.Item(j) = "0C"
Else
InPutStr = PackToHex(Vid(terpstr, 1, 1))
Iter._Item(j) = Left$(InPutStr, 2)
IT Len(InFutStr) > 2 Then
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1=3+1
Item.Item(J) = Right(InFutStr, 2)

End IFf
End IFf
Jj=3+1

Next 1
CorTaovar InFutStr *

VarToFile
VarToChannelData * .
End Sub

Private Type STARINFO  *©
Speed As Long *
RCB As Long " RGB
X As Long "x
Y As Long "y
Cldx As Laong
Cldy As Laong
End Type

Const StarMax = 30
Dim Star(0O To StarMax) As STARINFO
Sub StarInitQ)

100 150 -
- 1 20 1 -
"X +-20
"y +-20
" RCB 255,255,255
Dim 1%

Randarize Timer
For 1 = 0 To StarNVax
Star(i1)-Speed = Rnd * 10
Star(1).RCB = RGB(Rnd * 255, Rnd * 255, Rnd * 255)
IT i Mod 2 Then Star(i)-X = Rnd * 350 Else Star(i).X = -(Rnd * 350)
Star(i1).Y = -300 + Rnd * 600
Star (i) .0ldx = Star(i).X: Star(i).Cldy = Star(i).Y

Next i

End Sub

Sub StarSimulQ

" 100 ~ 150
" - C
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Dim 1%, Cx%, Cy%
Cx = FarmMain.Scalewidth / 2
Cy = FormMain.ScaleHeight / 2
Randarize Timer

For 1 = O To StarVax

FarmMain.Line (Cx + Star(i).Cldx - 1, Cy + Star(i).Cldy - 1)-(Cx +
Star(1).Cldx + 1, Cy + Star(i).0Oldy - 1), RGB(0, G, 0)

FarmMain.Line (Cx + Star(i).Cldx - 2, Cy + Star(i).-Oldy)-(Cx +
Star(i).Cldx + 2, Cy + Star(i).Cldy), RGB(Q, 0, 0)

FarmMain.Line (Cx + Star(i).Cldx - 1, Cy + Star(i).Cldy + 1)-(Cx +
Star(i).Cldx + 1, Cy + Star(i).Cldy + 1), RGB(C, 0, 0)

FormMain.Line (Cx + Star(i).X - 1, Cy + Star(i).Y - 1)-(Cx + Star(i).X
+ 1, Cy + Star(i).Y - 1), Star(i)-RCB

FormMain.Line (Cx + Star(i).X - 2, Cy + Star(i).Y)-(Cx + Star(i).-X +
2, Cy + Star(i).Y), Star(i).-RCB

FormMain.Line (Cx + Star(i).X - 1, Cy + Star(i).Y + 1)-(Cx + Star(i).X
+ 1, Cy + Star(i).Y + 1), Star(i).RCB

Star (i) .0ldx = Star(i).X: Star(i).Cldy = Star(i).Y

IT Star(i).X >= 0 Then

Star(i).X = Star(i).X + (Star(i).X) * 0.06 * Star(i)-Speed
Else

Star(i).X = Star(i).X + (Star(i).X) * 0.06 * Star(i)-Speed
End If
IT Star(i).Y >= 0 Then

Star(1).Y = Star(i).Y + (Star(i).Y) * Star(i).Speed * 0.06
Else

Star(i).Y = Star(i).Y + (Star(i).Y) * Star(i).Speed * 0.06
End If

Star(i).Speed = Star(i).Speed + 1

IT (Star(i).-X) < -(FormMain.Scalewidth / 2) Or Star(i).X >
FarmMain.Scalewidth Or Star(i).Y < -(FormMain.ScaleHeight) Or Star(i).Y >
FarmVain.ScaleHeight Then

Star(i).Speed = Rnd * 7
Star(1)-RCB = RCB(Rnd * 255, Rnd * 255, Rnd * 255)
IT 1 Vod 2 Then Star(i).X = Rnd * 350 Else Star(i).X = -(Rnd *
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350)

Star(i1).Y = -300 + Rnd * 600

"Star (i) .CldX = Star(i).x: Star(i).CldY = Star(i).y

End IF

Next i
End Sub
Sub StarSimulCFfQ
FormMain.Tirer .Enabled = False
End Sub
Sub StarSimulOon(Q)
FormMain.Timer .Enabled = True
End Sub
Private Sub Form_Load()
Call LargeFarm(Me)
Call CenterFarm(Ve)
FormMain.Show
OldFraom = FromMenu
End Sub
Private Sub Form_Unlcad(Cancel As Integer)
End
End Sub
Private Sub mAllUser_Click(Q)
UserMenu = USERVIEW
StarSimulCff "
FUser .Show
End Sub
Private Sub mCenter_Click()
Fromls = FramMenu *
StarSimulCff ‘
FCenter .Show "
End Sub
Private Sub mbel_Click() -~
UserMenu = USERDEL  *
StarSimulCff "
FUser .Show
End Sub
Private Sub mEnrol_Click() -~
UserMenu = UserSet
StarSimulCff "
fUserSet.Shaw
End Sub
Private Sub mexit _Click()
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Unload Me
End Sub
Private Sub mGraph_Click(Q
Dim Ret$
Ret = InputBox(" S )
IT Len(Ret) = O Then
Exit Sub
End IT
gFileName = Ret
Framls = FramMenu
StarSimulCff "
End Sub
Private Sub mLocal_Click(Q)
Framls = FrarMenu *
Call StarSinulCff
FLocal -Show
End Sub
Private Sub mNowUser_Click(Q)
Dim Msg$
On Error Resure Next
Msg = ™ =" + User(UserNurber) .Name + Chr(13) + Chr(13) + ™
=" + User(UserNumker) .FilleName
IT Err Then
MsgBox *' ", 16, " '
Exit Sub
End IT
MsgBox Msg, 48, " .-
End Sub
Private Sub mnuBial_Click(Q)
Dim Mystr$
Mystr = InputBox('™', ™ ST, Te424
IT MSComml.PortOpen = False Then MSCorml.PortCpen = True
MSCamrl.Cutput = “'atdt” + Mystr + Chr$(13)
End Sub
Private Sub mnuoff_Click(Q)
IT MSCamml._PortCpen = True Then
MSComml .Output = "'3" + Chr$(13)
End IT
End Sub
Private Sub mReg_Click() "
Dim Ret$
Ret = InputBox(" S )
IT Len(Ret) = O Then
Exit Sub
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End If

StarSimulCff "

gFileName = Ret " -
FileTcAl IData

End Sub

Private Sub mSel_Click() -~

UserMenu = USERSEL

StarSimulCff "

FUser .Show

End Sub

Private Sub mSet_Click()

StarSimulCff *

Fromls = FramMenu

" Show the communications settings form.
Config-Show 1

StarSimulCn -~

End Sub

Private Sub Timer_Timer()

Me.Caption = * ver2.0 " + Format$(Now, “yy mm dd ") +*
StarSimul "

End Sub

-——~farm fuserset-—-—-

Private Sub cCancel_Click()

tName.Text = "™ "

tFile Text = '™

tPhone.Text = ***

tAddr . Text = "'

Unload Me

End Sub

Private Sub cCk_ClickQ

Dim trp As UserlInfo

IT Len(Trim(tName.Text)) > O And Len(Trim(tFile.Text)) > O Then
trp-Name = tName.Text
trp.FileName = tFile_Text
trp.Phone = tPhone.Text
trp.Address = tAddr.Text
UserFilelWrite tmp
thName.Text = """ "
tFile.Text = "'
tPhone.Text = ™'
tAddr.Text = "™
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Else
MsgBox *'
End IF
Unlocad Me
End Sub
Private Sub Form_Load()

Me .Shaow

tName . Text = """

tFile.Text = ™'

tPhone.Text = ™"

tAddr . Text = ™'

End Sub

Private Sub Form_Unlcad(Cancel As Integer)

FormMain.StarSimulCn

End Sub
form local
Private Sub CData Click(Q)
. e
- - 5
= ,5 11

IT Flag = LacalForm Then
IT Formvain.MSComml.PortCpen = False Then
FarmMain.NSComml.PortCpen = True
End If
FCenter .TRev.Enabled = True "
Else
IT TRev.Enabled = True Then Exit Sub

IT Formvain.MSComml.PortCpen = False Then
FarmMain.NSComml.PortCpen = True

End If
TRev.Enabled = True "

End IT

IT Err Then
MsgBox Error, 16, ™ Y
Exit Sub

End IT

End Sub

Private Sub Exit_Click(Q)

gend = True
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Unload Me

End Sub

Private Sub Form_Load()

Call CenterFarm(Ve)

Me .Shaow

"For 1 =1 To 10

" LStep.AddItem Str(i) + "'. "'

"Next i
gPreT = Timer *
gEnd = False

IT Flag = LacalForm Then
IT Formvain.MSComml.PortCpen = False Then
FarmMain.NSComml.PortCpen = True
End IF
FCenter .TRev_Enabled = True
CCata.Visible = False
End If
End Sub
Private Sub Form_Unlcad(Cancel As Integer)
TRev.Enabled = False: Timerl.Enabled = False
IT Fromls = FronMenu Then *
FarmMain.StarSimulCn
False *©

an

FCenter .Visible = True
IT Flag = LocalFarm Then Flag = Center
FCenter .TRev.Enabled = False
End IT
End Sub
Private Sub Timerl Timer()
Me.Caption = Clack(™ )
End Sub
Private Sub TRev_Timer()
"5
Dim InPutStr As String
Static tempstr As String * 11
Dim i As Byte, j As Byte, a%
Dim Count As Integer
IT FarmMain_MSComrl.PortCpen = False Then
TRev.Enabled = False
Exit Sub
End IT
"3
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gNowT = Timer
IT Abs(gNowT - gPreT) < 30 Then

Exit Sub
Else

gFreT = Timer
End IT
InPutStr = ™"

FarmMain.MSComml. InputLen = O
FormMain_MSCorml._Cutput = "R * -
"11
Do

a = DoBvents(Q

IT gEnd = True Then Exit Sub

Loop Until FormMain_MSComml. InBufferCount >= 11
tempstr = FarmMain.MSConml. Input
Count = Len(tempstr) * count 11 .-
1=1
For 1 = 1 To Count
IT IsNull(Mid(tempstr, i, 1)) Then
Iter.Item(j) = "0C"
Elself Vid(terpstr, i, 1) =" Then
Iter.Item(j) = "0C"
Else
InPutStr = PackToHex(Vid(terpstr, i1, 1))
Iter.Item() = Left$(InPutStr, 2)
IT Len(InFutStr) > 2 Then
J =3 + 1z Item.1tem(§) = Format(Right(InPutStr, 2), "00"")

End IFf
End IFf
Jj=3+1

Next i

IT Framls = FromFarm Then
IT Item.Item(1) <> ChannelHexa Then
Exit Sub
End IF
End IF
CamTovar InPutStr *©
VarTaoFile
IT Flag = LacalForm Then
VarTaCelocal
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Else
VarTaoScreen

End IF

End Sub

form user
Private Sub cBtn _Click()
Select Case UserMenu
Case USERSEL *
ITf Ist._ListIndex = -1 Then
MsgBox ™ S, 32,
Exit Sub
End IF
UserNumber = Ist.Listindex + 1
Case USERDEL *
IT Ist._ListIndex = -1 Then
MsgBox ™ v, 32, "
Exit Sub
End IF
UserDelete Ist._Listindex +1 ~ -
Case USERVIEW *
End Select
Unlocad Me
End Sub
Private Sub cCancel_Click()
Unlocad Me
End Sub

Private Sub Form_Load()
Dim i%, b As Boolean
Dim Txt$

Static tabs(5) As Long
Call CenterFarm(Ve)

Me .Shaow

Select Case UserMenu
Case USERSEL *
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- . UserNurber

cBtn.Caption = *
b = UserFileRead
Case USERDEL *

- , UserNumber

cBtn.Caption = ™

b = UserFileRead
Case USERVIEW *

cBtn._Caption = *
cCancel .Visible = False
b = UserFileRead
End Select
If b = False Then
MsgBox *' ", 16, " "
Exit Sub
End IF
For i = 1 To UserVax
Txt = User(i).Name + Chr$(9) + User(i).FileNare + Chr&(9) +
User(1).Phone + Chr$(9) + User(i).Address
Ist_AddItem Txt

Next i

tabs(1) =0 "
tabs(2) = 30

tabs(3) = 45

tabs(4) = 80

tabs(5) = 130

i = SendMessage(Ist.hwnd, LB SETTABSTCPS, 5, tabs(l))
End Sub
Sub SaveUser()

Dim 1%
On Errar Resume Next
FileName = App.Path + "\'' + “'User.dat™
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RecordLen = Len(User(1)) "
FilePoint = FreeFile -

Cpen FileNare For Random As FilePoint Len = RecardLen
i=1
While Trim(User(i).Nare) <> "'
Put #FilePaint, i, User(i)
UserMax = I- 1 =1 +1
Wend
Close FilePaint "
End Sub
Sub UserDelete(Byval Nurber As Integer)
Dim i%, DelFile$
On Error Resume Next *
DelFile = Trim(User(Numker) .FileName)
IT Nurber = UserNurber Then
MsgBox *' 32,
Exit Sub
Elself Number = UserMax Then
User(Nurber) .Name = ***
User(Nurber) .FileNare = ™'
User (Nurber) .Phone = ***
User (Nurber) .Address = "
Elself Number < UserNumber Then
Far 1 = Number To UserMax - 1
User(1)-Name = User(i + 1).Name
User(@)-FileName = User(i + 1).FileName
User (1) -Phane = User(i + 1).Phone
User(i).Address = User(i + 1).Address
Next i
UserNumber = UserNurber - 1
UserMax = UserMax - 1
Elself Number > UserNumber Then
Far 1 = Number To UserMax - 1
User(1)-Name = User(i + 1).Name
User(@)-FileName = User(i + 1).FileName
User (1) -Phane = User(i + 1).Phone
User(i).-Address = User(i + 1).Address
Next i
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UserMax = UserMax - 1
End IF
Ist.Removeltem Ist_Listindex * -
Kill App-Path + "\ + "User.dat -~
ITf Err Then
MsgBox Errar$, 48, "Erraor Cccure'
Exit Sub
End IF
Call SaveUser
Kill App-Path + "\'* + DelFile *
ITf Err Then
MsgBox Errar$, 48, "Erraor Cccure'
Exit Sub
End IF
End Sub
Private Sub Form_Unlcad(Cancel As Integer)
FormMain.StarSimulOn *
End Sub
Private Sub Ist DhlClick(Q)
Call cBtn Click ~ -
End Sub

-——-Modulel vbtermr———————
DefInt A-Z
#1T Win32 Then

Declare Sub SetWindowPos Lib *user32" (Byval hwnd As Long, Byval
hwndInsertAfter As Long, Byval X As Long, Byval Y As Long, Byval Cx As
Long, Byval Cy As Long, Byval wFlags As Lang)
H#Else

Declare Sub  SetwindowPos Lib  “User™  (Byval hwnd%, Byval
hwndInsertAfter%, Byval X%, Byval Y%, Byval Cx%, Byval Cy%, Byval wFlags¥%)
#End IT
Declare Function SendVessage Lib "‘user32' Alias "'SendvessageA™ (Byval hwnd
As Long, Byval wWsg As Long, Byval wParam As Long, IParam As Long) As Lang
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n 2)

;PRCGRAM MCCEMG.ASM 96.9.30
$INCLUDE (8096. INC)

> DEFINE SYMBCL

> OUTPUT RELAY SYMBCL

RSEG AT 1AH
DAX: DSL 1

AX EQU DAX -WORD
AL EQU AX:BYTE

AH EQU AX+1:BYTE
DX EQU DAX+2:WORD
DL EQU DX:BYTE

DH EQU DX+1:BYTE
BX: DSW 1

BL EQU BX:BYTE
BHH EQU BX+1:BYTE
CX: DSW 1

cL EQU CX:BYTE

CH EQU CX+1:BYTE
IV_SPCON: DSB 1

NO_CONT_TIME1: DSW 1
NO_CONT_TIME2: DSW 1

RD_POINTER: DSw 1
WR_PCINTER: DSw 1
CHECK_SUM: bSB 1

DO NGDEL NO:  DSB 30

DUMVY1: DSw 1
BUF_START: bSB 20
BUF_END: bSB 1
DUMVY2: DSw 20
SP_PCINTER: DSw 1
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P8255CE
G244

PIC1
PIC2

SW_LoW
SW_HIGH

EQU
EQU

EQU
EQU

EQU
EQU

0CO1CH
0C014H

OCOCCH
0COC4H

0CO14H
ICPCRTO

= AAAAAAAAAAAAAAAXAAAAAAAAI I XA I AAAAAAAI kKX
£

CSEG
VECT:

CSEG
CCR:

CSEG

AT 200CH
DCW 208CH
DCW 208CH
DCW 208CH
DCW 208CH
DCW 208CH
DCW 208CH
DCW INT_RXDATA
DCW 208CH
AT 2018H
bCB CFDH
AT 208CH

sRESET

= AAAAAAAAAAXAAAAAAAAAAAAAI AKX XA AAAAXXX
£

START:

LD
CALL
LDB
CLRB
El
CALL
CALL
CALL

CALL
CALL

CALL

SP,#SP_PCINTER

SIC_INIT

INT_MASK,#01000000B

INT_PENDING

RESET_MCDEM
MCDEM_INIT
SCELAY

SEND_AT
SCELAY

SEND_ATVCOEO
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CALL SCELAY

LD BX,#ATX1
CALL SEND_CCVMAND_NVGDEM
JE START

CALL SCELAY
CALL SCELAY

LD BX,#ATZ1
CALL SEND_CCVMAND_NVGDEM
JE START

CALL SCELAY
CALL SCELAY

LD BX,#ATW1
CALL SEND_CCVMAND_NVGDEM
JE START

CALL SCELAY

RING FRCM MCDEM ?

CHK_MASTER:
JBS ICPCRT1,7,BB_NCDE ;CHECK RING
; JBS ICPCRT1,7,CHK_MASTER ;CHECK RING

;IF RING, ICPCRT, 7=LCW

CALL VODEM_RX_STATUS
JE CHK_MASTER ;BB_MCCE

CALL VODEM_RX_DATA
CVFB AL, #"2"7 ;2= RING,RING
INE CHK_MASTER ;BB_MCCE

CENTRAL COMPUTER MCCE
ON_LINE_NODE:

CALL SEND_ATA sMENUAL CCNNECT
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CALL XCELAY

CALL XCELAY

CALL XCELAY
READ_FRCOM_CCMPUTER:

CALL  MCDEM_RX_STATUS
JE READ_FRCM_DRY

CALL MCDEM_RX_DATA

CVFB AL, #"R"

; JE WRITE_TC_DRY
; CVMFB  AL,#"T"
; JE WRITE_TC_DRY
; CVMFB  AL,#"°U"
; JE WRITE_TC_DRY

CVFB AL, #"3"

JE START
CVFB AL, #"4"
JE START

;CHECK NO CONNECTING TINME
CALL  XDELAY

INC  NC_CONT TIMEL

ADCC  NO_CONT_TIME2,#000CH
BC START

BR READ_FROM_DRY

WRITE_TO_DRY:
CALL  TXDATA

LD NO_CONT_TIME1,#000CH
LD NO_CONT_TIME2,#000CH

READ_FROM_DRY:
CALL  RX _STATUS
JE READ_FRCM_COMPUTER
CALL  RX_DATA

WRITE_TC_COVPUTER:
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CALL MCDEM_TXDATA

BR READ_FRCM_CCMPUTER

BB NODE - RADIO PAGER MCDE
BB_MODE:

LD BX,#ATCR
CALL SEND_CCVMAND_NVGDEM
BNE BB_MCDE1

JBC ICPCRT1,7,CN_LINE_MCDE ;CHECK RING
;IF RING, ICPCRT, 7=LCW
BR START
BB_MCCE1:

CALL  SCELAY
LDB AL, IOPCRTO ;SWITCH PCRT
JBS  AL,7,NOWAIT R

FOR TEST
JBC AL,7,CHK_MASTER

s###H# CENTRAL BCARD ###H#
> WAIT "R",THEN SEND "R*"

WAIT_R:
CALL  RXDATA
CMPB  AL,#"R"
BNE  WAITR

JHH# —— CRYER ——  ####

NO_WAIT_R:
CALL  GET_CH STATUS ;SEND "R"
Jc SEND_BB

CALL  CHECK_WARNING
Jc SEND_BB

BR CHK_MASTER
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SEND_BB:

LD BX,#ATDS
CALL ME_STXDATA

>SEND WARNING SIGNAL TO TELEPHCNE

CALL DELAY

CALL DELAY

LD BX,#ATEXIT o,
CALL ME_STXDATA

CALL DELAY

LD BX,#ATH SUATH

CALL MC_STXDATA

CALL DELAY

BR CHK_MASTER

WAIT CK FRCM MCCEM

WAIT_CK:
CALL  RXDATA
CVMPB  AL,#"R"
BNE  WAITR

; GET CHANNEL STATUS
; INPUT : BX= PCINTER OF CHANNEL
; QUTPUT: C FLAG=1 IF ERRCR
GET_CH_STATUS:

PUSH  AX

PUSH  BX

PUSH  CX

PUSH DX

;SET DATA PCINTER IN BX
LD BX,#D0_NCDEL_NO
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;EMFTIFY RX BUFFER
EMP_RXO:
CALL  RX _STATUS
JE EVP_RX1

CALL RX_DATA
BR EVP_RXO

EMP_RX1:

;SEND "R"

LDB  AL#" "
CALL  TXDATA
LDB  AL,#"R"
CALL  TXDATA

;RECEIVE CATA
SWAIT  FIRST DATA CH NC.

REC_DATO:
CALL RXDATA_NC_WAIT
BE REC_DAT2
CvwP AL ,#0AH ;CH NC=0,1,2,3,...9
BH REC_DATO

STB AL,[BX]+
LDB  CL,#10
REC_DAT1:
CALL  RXDATA NO_WAIT
BE REC_DAT2
STB AL,[BX]+

DINZ CL,REC_CAT1

CLRC ;CLEAR ERRCR FLAG
BR REC_EXIT
REC_DAT2:
SETC ;SET ERRCR FLAG
REC_EXIT:
POP DX
POP CcX
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POP BX
POP AX
RET

CHECK LED FCR CHECKING WARNING
INPUT - BX= PCINTER CF CHANNEL

CHECK_WARNING:

PUSH  AX
PUSH  BX

LD BX,#D0_NCDEL_NO ;BASE ADDRESS CF CH DATA
LDB  AL,6[BX] ;LED1

CvVPB AL ,#OFEH

JE NC_ERROR_LED
ERRCR_LED:

SETC ;C=1

BR CHK_EXIT

NO_ERROR_LEC:

CLRC ;C=0
CHK_EXIT:

POP BX

POP AX

RET
M1: DCB " HAH# M1 SEND AT ####1 " ,CR,LF
M2: DCB " #HAH# M2 SEND ATVOEO ###! " ,CR,LF
M3: DCB " HAH# M3 ATXL ##41 " ,CR,LF
M4z DCB " HAH# M3 ATZ1 ##41 " ,CR,LF
M5z DCB " HAH# M3 ATWL #4817 LCR,LF

= AAAAAAAAAAXAA A A XA AAAAAAAI AKX AKX AAAAAAX
£

ATCR: CCB "AT",CR,LF
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ATX1: CCB "ATX1",CR,LF
ATVCOEC: CCB "ATVCEQ" ,CR,LF

ATA: CCB "ATA",CR,LF

ATZ1: CCB "AT&Z1-19,0127345424,1,,,,, ,,,505424*" ,CR,LF
ATWI: CCB "AT&W1",CR,LF

ATDS: CCB "ATDS=1",CR,LF

ATEXIT: CCB "+,,+,,+",CR,LF

ATH: CCB "ATH",CR,LF

FAAAAAAAAAAAAAAAXAAAAAAAAI KA XX AAAAAAAI K

> INITIALIZE MCDEM

> INPUT BX = ABDRESS COF STRING
; IF Z=1(E) THEN ERRCR

; IFC=1 THEN

SEND_COMVMANC_MGCDEN :

PUSH AX
PUSH BX
PUSH CX
PUSH DX
; LD BX , #H#HHH

CALL ME_STXDATA

LD DX ,#000CH
STDTO:
LD CX,#000CH
STDT1:
CALL MCDEM_RX_STATUS
JE STDT2
CALL MCDEM_RX_DATA
CvVPB AL,#"0" ;70"= 0K
INE STDT2
; CALL TXDATA
CRB AL,AL ;IF "CK® THEN Zz=0 ,C=0
BR STOT_EXIT
STDT2:
INC CX

CvwP CX,#OFFFFH
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INE STDT1

INC DX
CVP DX, #20
JNE  STDTO
ANDB  AL,#OOH ;IF "NOT CK" THEN z=1 ,C=0
STDT_EXIT:
CLRC
POP DX
POP  CX
POP BX
POP  AX
RET
= kA IAAIAAAAAAAAAAAAAAAAAAAAAAAAkAkkXh
SEND_AT:
PUSH  AX
PUSH  BX
PUSH  CX
PUSH DX
LD BX,#ATCR
CALL  MC_STXDATA
LD DX, #000CH
AT_DTC:
LD CX,#000CH
AT DT1:
CALL  MCDEM_RX_STATUS
JE AT_DT2
CALL  NCDEM_RX_DATA
AT DT2:

INC CX
CvwP CX,#OFFFFH
INE AT_DT1

INC DX

CvwP DX,#3
INE AT_DTO
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POP DX

POP CcX

POP BX

POP AX

RET
SEND_ATVOEOQ:

PUSH AX

PUSH BX

PUSH CcX

PUSH DX

LD BX,#ATVCEO

CALL MC_STXDATA

LD DX ,#000CH
ETDTO:

LD CX,#000CH
ETDT1:

CALL MCDEM_RX_STATUS

JE ETDT2

CALL MCDEM_RX_DATA
ETDT2:

INC CX

CvwP CX,#OFFFFH

INE ETDT1

INC DX

CvwP DX,#3

INE ETDTO

POP DX

POP CcX

POP BX

POP AX

RET
SEND_ATA:

PUSH AX

PUSH BX
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PUSH
PUSH

LD
CALL

LD
ATDTO:

LD
ATDT1:

CALL

JE

CALL

ATDT2:
INC
CvwP
INE

INC
CvwP
INE

POP
POP
POP
POP
RET

CX
DX

BX,#ATA
MC_STXDATA

DX ,#000CH
CX,#000CH

MCDEM_RX_STATUS
ATDT2

NCDEM_RX_DATA

X
CX ,#OFFFFH
ATDT1

DX
DX,#3
ATDTO

DX
CcX
BX
AX

= AAAAAAAAAAAAAAAAAAAAAAAI I XA I AAAAAAAI I X
£

; DISPLAY ERRCR CON SIO

ERRCR_ON_MCLEM:

PUSH
PUSH

LD
CALL

POP
POP
RET

AX
BX

BX,#ERRCR_MD
STXDATA

BX
AX
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ERROR_MD:

DCB " HAHHH

= AAAAAAAAAAAAAAAAAAAAAAAI XX XA AAAAAAAI KX

> SEND STRING DATA TO SIO

UNTILE #LF
STXDATA:

PUSH
PUSH
PUSH

LDB
ST0:

LDB
; CALL

CvVPB
JE

DINZ

ST_EXIT:
POP
POP
POP
RET

AX
BX
CcX

CL,#0FFH

AL, [BX]+
TXDATA

AL #HLF
ST EXIT

CL,STO
CX

BX
AX

= AAAAAAAAAAAAAAAXAAAAAAAAI I I A IAAAAAAAI I X
£

UNTILE #LF
MD_STXDATA:

PUSH
PUSH
PUSH

LDB
MD_STO:
LDB
CALL

SEND STRING DATA TO MCDEM

AX
BX
CX
CL,#0FFH

AL, [BX]+
NCDEM_TXDATA
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CvVPB
JE

DINZ

MD_ST_EXIT:
POP
POP

POP
RET

AL #HLF
MC_ST_EXIT

CL,MD_STO

CcX
BX
AX

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX AAAAAAX
£

READ MCDEM DATA WITHCUT WAIT PROCEDURE

INPUT - MCCEM

OUTPUT:AL,Z FLAG ( IF RXDATA THEN Z =0 ELSE Z=1)

MCDIFY:

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

MRX_NCWAIT:

PUSH

LD

MD_RX1:

DEC
CvwP
BE

CALL
JE

CALL

ADD

MD_RX_EXIT:

POP

RET

X
CX,#OFFOOH
X
CX,#000CH
MC_RX_EXIT

MCDEM_RX_STATUS
MC_RX1

NCDEM_RX_DATA

CX,#1

CX

= EAAAAAAAAAAAAAAAXAAAAAAAAIIIIIAAAAAAA*

SEIAL INITIAL PROCEDURE
8 BIT(.NC_PARITY)+1 STOP BIT

baud val = (XTAL/64)/BAUD_RATE
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> INPUT :=NCONE
> OUTPUT :BAUD_REG,SPCCN, IM_SPCCN, 1CC1,RECEIVE INETERRUPT
> MCDIFY:

= AAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAA*
£

baud_val EQU 72 ;(2400baud)
BAUC_HIGH EQU ((baud_val-1)/256) CR 8CH
BAUC_LOW EQU (baud_val-1) MCD 256

SIC_INIT:
LD WR_POINTER,#BUF_START
LD RC_PCINTER,#BUF_START

LCB ICC1, #001000C0B

LDB BAUD_REC, #BAUD_LCOW
LDB BAUD_REC, #BAUD_HICH

LDB SPCON, #01011001B
LDB IV_SPCON, #001000C0B
ORB IV_SPCON, SPCCN

LDB AL ,SBUF

RET

AAAAAAAAAAAAAAAAAAAAAAAIIA XX AAXAAXAKX

; TX_STATUS
; INPUT: SBUF
; FLAG
; MCDIFY:
; FKAAXIAIAAXAIAAXAAXAAAXAAAAAAAKkAAXkK kA kkXx
TX_STATUS:
; ORB IV_SPCON, SPCCN
LDB AH,#00100000B
ANDB AH, IM_SFCCN
RET

AAAAAAAAAAAAAAAAAAAAAXAAX AKX XX AXAXXKX

; TX_CATA PROCCEDURE
> INPUT :AL

> OUTPUT :SBUF

> MCDIFY:
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= AAAAAXAAAAAXAAAAAAAAAAAAAI XA XA AXAAAXX
£

TX_DATA:
ANDB  INV_SPCON,#11011111B
LDB  SBUF,AL
RET

AAAAAAAAAAXAAAAAAAAAAAAAIIA XX XAAAXXKX

> TXDATA PRCCEDURE

> INPUT :AL

> OUTPUT :SBUF

> MCDIFY:

; AAAAAAAAAAXAAAAAAAAXAAAXAAAAXAAAXAAAAX

TXDATA:

; ORB IV_SPCON, SPCCN
BBC IV_SPCCN, 5,TXDATA
ANDB IV_SPCON,#11011111B
LDB SBUF,AL
RET

= AAAAAXAAAAAXAAAAAAAAAAAAAI XA XA AAAAAAX

> RXDATA PRCCEDURE
> INPUT: SBUF

CUTPUT:AL
NCDIFY:
= AAxIAAIAAAXAAAXAAAAAAAAAAAAAAAAAAkAk*k
RXDATA:
CMP  WR_POINTER,RC_PCINTER
JE RXDATA
LDB  AL,[RD_PCINTER]
INC  RD_POINTER
CVP RD_PCINTER,#BUF_END
INE RXD1
LD RD_PCINTER,#BUF_START
RXD1:
RET

ORB IM_SPCCN, SPCCN
BBC IM_SPCCN, 6,RXDATA
ANCB IM_SPCCN,#10111111B
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LDB

AL ,SBUF

AAAAAAAAAAAAAAAAAAAAAXAAXIA XX AAAAAXKX

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

: RET
5 RX_STATUS
; INPUT: SBUF
5 FLAG
; MCDIFY:
RX_STATUS:
CMP
RET
; CRB
: LDB
: ANCB
: RET

WR_PCINTER,RC_PCINTER

IM_SPCCN, SPCCN
AH,#01000000B
AH, IM_SPCON

= AAAAAXAAAAAAAAAAAAAAAAAAIA XXX AAXAAAXX
£

RX_CATA PRCCEDURE

= AAAAAXAAAAAAAAAAAAAAAAAAIIA XX AAXAAAAX
£

; INPUT: SBUF
; CUTPUT:AL
; NCDIFY:
RX_DATA:
LDB
INC
CVP
INE
LD
RX_D1:
RET
; ANCB
; LDB
; RET

AL, [RD_POINTER]
RD_PCINTER

RD_PCINTER,#BUF_END
RX_D1

RD_POINTER,#BUF_START

IM_SPCCN,#10111111B
AL ,SBUF

= AAAAAXAAAAAXAAAAAAAAAAAAAI XA XA AXAAAXX

RXDATA_NC_WAIT PRCCEDURE

INPUT - SBUF
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; GUTPUT:AL,Z FLAG ( IF RXDATA THEN Z =0 ELSE Z=1)

> MCDIFY:

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

RXDATA_NC_WAIT:

PUSH

LD
RX_NW1:
DEC
CVP
BE

CALL
JE

CALL

ORB
BBC

ANCB
LDB

CR

RX_NW_EXIT:
POP

RET
CR EQU

LF EQU
ESC EQU

X
CX,#OFOCOH
X
CX,#000CH
RX_NW_EXIT

RX_STATUS
RX_NW1

RX_DATA

IM_SPCCN, SPCCN
IM_SPCCN, 6,RX_NW1

IM_SPCCN,#10111111B
AL ,SBUF

CX,#1

CX

QOCH

OAH
CH

FAAAAAAAAAAXAAAAAAAAAAAAAI XXX XAXX*X

TRANSMIT CR,LF, (BELL)

CUTPUT -SBUF

> INPUT: NONE
> MCDIFY:NCNE

= AAAAAXAAAAAAAAAAAAAAAAAAI XXX XAXAAKX
£

CRLF:  PUSH

LDB

AX
AL, #CR

s ZFLAG =1

;CMP

WR_PCINTER,RC_PCINTER

; Z FLAG =0

- 96 -



CR_:

CALL
LDB
CALL
LDB
CALL
LDB
CALL
POP
RET

PUSH
LDB
CALL
POP
RET

TXDATA
AL, #HLF
TXDATA
AL#H"
TXDATA
AL#H"
TXDATA
AX

AX
AL, #CR
TXDATA
AX

= AAAAAAAAAAXAAAAAAAAAAAAAI AKX AKX AXAAAAAX
£

INPUT

T AL

GQUTPUT : SBUF
MCDIFY - NONE

1 HEX TO 2 ASCII1 PRCCEDURE

= AAAAAAAAAAXAAAAAAAAAAAAAI AKX XA AAAAXAX
£

HTCA2:

HTCAL:

HTCA:

PUSH
PUSH

LDB

SHRB
CALL
CALL
LDB

CALL
CALL

POP
POP
RET

CALL
CALL
RET

ANDB
LDB

AX
BX

AH,AL
AL ,#04
HTCA
TXDATA
AL,AH
HTCA
TXDATA

BX
AX

HTCA
TXDATA

AL ,#0FH
BHH,#00H
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LDB
LDB
RET

T_HTCA: DCB

BL,AL
AL,T_HTCA[BX]

"(0123456789ABCDEF "

= AEAAAAAAAAAXAAAAAAAAAAAAAI AKX AKX AAAAAAX
£

;2 ASCI1 TO 1 HEX CONVERT
; INPUT = [BX]:msh, [BX+1]:1sb

CQUTRUT : AL, C(SET IF ERRCR)
MCDIFY - AX

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

ATCH2:
PUSH

LDB
CALL
BC
SHLB
LDB
INC
LDB
CALL
BC
CRB

AT1: POP
RET

ATCH:  CVPB
BNH
CvVPB
BH
BR

ATC2: CVPB
BNH
CvVPB
BH
ADDB

ATC6:  ANDB
CLRC
BR

BX

AL,[BX]
ATCH
AT1

AL 404
AH,AL
BX
AL,[BX]
ATCH
AT1
AL,AH

BX

AL ,#2FH
ATC8
AL ,#39H
ATC2
ATC6

AL ,#40H
ATC8
AL ,#46H
ATC8
AL ,#0SH

AL ,#0FH

ATC9
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ATC8:

;ERRCR NCT HEX

SETC

ATC9:  RET

BINTCCEC:
PUSH BX
PUSH DX
LD DX ,#000CH
DI DAX,#10
STB OL,BL
LD DX ,#000CH
DI DAX,#10
SHLB DL,#4
CRB BL,DL
LD DX ,#000CH
DI DAX,#10
STB OL,BHH
LD DX ,#000CH
DI DAX,#10
SHLB DL,#4
CRB BHH,DL
ST BX,AX
POP DX
POP BX
RET

XDELAY:
PUSHF
PUSH DX
PUSH CcX
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;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10

;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10
;STCRE LSB

;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10

;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10

;STCRE MSB



XDELO:

XDEL1:

DELAY:

DELO:

DEL1:

DEL2:

LD

LD

NOP
NOP

DEC
CvwP
INE

DEC
CvwP
INE

POP
POP
POPF
RET

PUSHF
PUSH
PUSH
LD
LD

CALL
JE

CALL
DEC
CvwP
INE
DEC
CvwP
INE

POP

DX,#10

CX ,#OFFFFH

CX
CX,#0
XCEL1

DX
DX,#0
XCELO

CX
DX

DX
CX

DX,#10
CX,#OFFFFH

MCDEM_RX_STATUS
DEL2

NCDEM_RX_DATA
X

CX,#0

DEL1

DX

DX,#0

DELO

CX
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POP DX
POPF
RET
SDELAY:
PUSHF
PUSH DX
PUSH  CX
LD DX,#10
SDELO:
LD CX,#01FH
SDEL1:
CALL  NCDEM_RX_STATUS
JE SDEL2
CALL  NCDEM_RX DATA
CVPB  AL,#"2"
JE SDEL_RING
SDEL2:
DEC  CX
CMP  CX,#0
INE SCEL1
DEC DX
CMP  DX,#0
INE  SCELO
POP  CX
POP DX
POPF
CLRC
RET
SDEL_RING:
POP  CX
POP DX
POPF
SETC
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RET

= AAAAAAAAAAAAAAAAAAAAAAAI I XA I AAAAAAAI I K
£

:LRC224ATF
RBR EQU 2000
THR EQU 2000
IER EQU 8001H
1R EQU 8002H
LCR EQU 8003H
NCR EQU 8004H
LSR EQU 8005H
DLL EQU 2000
DLM EQU 8001H

= AAAAAAAAAAAAAAAAAAAAAAAIIAIAAIAAAAAAAAIIIAIIIAAAAAAAXAAXAA*X
£

MCDEM_INIT:
PUSH AX
PUSH BX
PUSH CcX
PUSH DX

;DLAB =1
LD DX,#LCR
LDB AL ,#8CH ;BAUD RATE ENABLE
STB AL, [DX] ;STB DX,AL
NOP
NOP
LD DX, #DLL
LDB AL ,#30H ;LCW CF 2400H BAUD
STB AL, [DX] ;STB DX,AL
NOP
NOP
LD DX, #DLM
LDB AL ,#0CH ;HICH GF 2400H BAUD
STB AL, [DX] ;STB DX,AL
NOP
NOP
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; DLAB =0

LD

LDB
STB
NOP
NOP

LD

LDB
STB
NOP
NOP

LD
LDB
STB

POP
POP
POP
POP
RET

DX, #LCR

AL ,#03H ;1 STOP BIT + 8BIT DATA+NO PARIRY
AL,[DX] ;STB DX, AL

DX, #IER

AL ,#OOH ;DISABLE INTTERRUPT
AL,[DX] ;STB DX, AL

DX, #NCR

AL ,#03H ;LCCAL LCOP,RTS,DTR
AL,[DX] ;STB DX, AL

DX

X

BX

AX

= AAAAAXAAAAAAAAAAAAAAAAAAI XA I I AAAAAAAX K
£

;RESET MCDEM
RESET_MCDEM:

LDB
CALL
LDB
CALL
RET

ICPCRT1 ,#0FFH
XCELAY
ICPCRT1 ,#0FCH
XCELAY

= AEAAAAXAAAAAAAAAAAAAAAAAAI XX AKX AAAAAAAX KX
£

CR
THRE

MCDEM_RX_STATUS:

TEST LINE_STATUS BIT CF MODEM
TX/RX DATA FROM MCDEM

EQU O1H
EQU 20H
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LDB
ANDB
RET

NCDEM_RX_DATA:

LDB
RET

MCDEM_TX_STATUS:

LDB
ANDB

RET
NCDEM_TX_DATA:

STB
RET

MCDEM_TXDATA:

LDB
ANDB
JE
STB
RET

AH,LSR[C]
AH,#DR

AL ,RBR[C]

AH,LSR[C]
AH,#THRE

AL,THR[C]

AH,LSR[C]
AH,#THRE
NCDEM_TXDATA
AL,THR[C]

AAAAAAAAAAAAAAAAAAAAAAAI XXX XAXAXAKX

INTERRUPT RXDATA PRCCEDURE

OUTPUT -AL

> INPUT: SBUF
> MCDIFY:

= AAAAAXAAAAAXAAAAAAAAAAAAAI XA XA AXAAAXX
£

INT_RXDATA:
PUSHF

ORB
BBC
ANDB

STB
INC

IV_SPCON, SPCON
IV_SPCON, 6, INT_RX1
IV_SPCON,#10111111B

SBUF, [WR_POINTER]
WR_POINTER
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CvwP WR_POINTER,#BUF_END
INE INT_RX1

LD WR_POINTER,#BUF_START
INT_RX1:

POPF
El
RET

END
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| 3)

;PRCGRAM PRTB.ASM,96.9.30
$INCLUDE (8096. INC)

> DEFINE SYMBCL

> OUTPUT RELAY SYMBCL

;COVMAND SYMBCL

RSEG AT 1AH
IV_SPCON: DSB 1

DAX: DSL 1

AX EQU DAX -WORD
AL EQU AX:BYTE

AH EQU AX+1:BYTE
DX EQU DAX+2:WORD
DL EQU DX:BYTE

DH EQU DX+1:BYTE
BX: DSW 1

BL EQU BX:BYTE
BHH EQU BX+1:BYTE
CX: DSW 1

cL EQU CX:BYTE

CH EQU CX+1:BYTE
INAGE_LED: DSB 1

IMAGE_MCDEL : bSB 1

ASC_H: DSB 1
ASC L: DSB 1

COUNT: DSW 1

COUNT_L EQU COUNT :BYTE
COUNT_H EQU COUNT+1:BYTE
TIME: DSW 1

WAIT_TIME: DSW 1

DATA_BUFFER: bSB 40

= AAAAAAAAAAAAAAAXAAAAAAAAI I XA I AAAAAAAI XX
£

CSEG AT 200CH
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VECT: DOW  TIMER_INT 3 9000H
DOW  2080H :9200H
DOW  2080H :9400H
DOW  2080H ;9600H
DOW  2080H ;9800H
DOW  2080H :9A00H
DOW  2080H ;9CO0H
DOW  2080H s 9EOCH
CSEG AT 2018H
CCR: DCB OFDH
CSEG AT 2080H sRESET
HOUR_SET EQU 1502 ;1592 (1 HOUR)
MIN_SET EQU 1 ;2.3SEC. .. 26
MINUTE)
ESC EQU  OFFH
NCDE_QO EQU  OOH ;REQUEST ,HEX DUMP
NCDE_10 EQU  O4H :REQUEST ,DECCDING
NCDE_20 EQU  OsH ;
NCDE_30 EQU  OCH ;
START:
LD SP,#OEOH
CALL  INIT_SYS
LD CCUNT , #O0OCH
LD DX,#SIGN_ON1
CALL  SCUTPUT
CALL  CRLF
LD DX, #SIGN_ON2
CALL  SCUTPUT
CALL  CRLF
LD DX,#SIGN_ON3
CALL  SCUTPUT
CALL  CRLF
LD DX, #SIGN_ON4
CALL  SCUTPUT
CALL  CRLF
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CALL
BR

SIGN_CN1:
SIGN_CN2:
SIGN_CN3:
SIGN_CN4:

CHECK_SWITCH:

LDB
ANDB

CHK_MaoO:
CVPB
BNE

BR

CHK_M10:
CVPB
BNE

LD
BR

CHK_M20:
CVPB
BNE

LD
BR

CHK_M30:
CVPB
BNE

LD
BR

CHK_M40:
BR

MCTOR_CFF

CHECK_SWITCH

DCB " ANCONG UNIVERSITY®,ESC
DCB " YCUNG DCNG.CC",ESC

DCB " CCMPUTER DRYER™,ESC

DCB " 0571-821-0911",ESC

AL, 10PCRTO SSWITCH PORT
AL ,#0CH

AL ,#NCDE_00
CHK_N10

PROCESS_MCDECO

AL ,#NCDE_10

CHK_N20
WAIT_TINE,#10*MIN_SET
PROCESS_MCDE

AL ,#NCDE_20

CHK_N30
WAIT_TINE,#30*MIN_SET
PROCESS_MCDE

AL ,#NCDE_30

CHK_N40
WAIT_TINE,#60*MIN_SET

PRCCESS_MCDE

CHECK_SWITCH
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PROCESS_MCDEQQ:

>  CONNECT CRY CR CENTRAL BCARD ?

LDB AL, 10PCRTO SSWITCH PORT
JBS AL,7,PRC_MCD1

;CENTRAL BCARD
> WAIT "R",THEN SEND "R*"

CALL RXDATA
CvVPB AL,#"R"
BNE CHECK_SWITCH

LDB AL,#"R"
CALL TXDATA

;DRY,CENTRAL BCAED
PRC_MCD1:

INC CCUNT

CALL REQUEST

CALL GET_DATA
CALL PRINT_HEX_BUF
CALL MCTOR_CFF

BR CHECK_SWITCH

PRCCESS_MCDE:

> CONNECT CRY CR CENTRAL BCARD ?

LDB AL, 10PCRTO SSWITCH PORT
JBS AL,7,PRC_M10

;CENTRAL BCARD
> WAIT "R",THEN SEND "R*"
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CALL
CvVPB
BNE

LDB
CALL

RXDATA
AL,#"R"
CHECK_SWITCH

AL,#"R"
TXDATA

;DRY,CENTRAL BCAED

PRC_M10:
CALL

CALL

LCB
JBC

CALL
BNE

PRO_M11:
CVP
BE
BH
BR

PRO_M1A:
LD

PRC_M1B:
INC
CALL
CALL

BR

GET_BUFFER

REQUEST
GET_DATA

AL, 10PCRTO
AL,7,PRC_M11

CHECK_NC_ERRCR
PRO_N1B

TINE,WAIT_TIME
PRO_M1A
PRO_M1A
CHECK_SWITCH

TIME,#00

CCUNT
OUT_DECCDE
NCTOR_CFF

CHECK_SWITCH

INPUT - AL - CALL RXDATA UTIL AL=CR
OUTPUT = DATA_BUFFER

SSWITCH PORT

;RESET TIMER

AAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAAAXAAXAXAXX
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GET_BUFFER:

PUSH  AX
PUSH  BX
PUSH  CX
LD BX,#DATA_BUFFER
LDB  CL,#20
GET_BUF1:
CALL  RXDATA NO_WAIT
BE GET_NO_BUF
STB AL,[BX]+
CMPB  AL,#CR
JE GET_BUF_EXIT
DINZ  CL,GET_BUF1
BR GET_BUF_EXIT
GET_NC_BUF:
LD BX,#DATA_BUFFER
LDB  AL,#ESC
STB AL,[BX]
GET_BUF_EXIT:
POP  CX
POP BX
POP  AX
RET
; REGUEST "R"
; INPUT - NONE
; CUTPUT : TXDATA
REQUEST:
PUSH  AX
CALL  DELAY
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CALL DELAY

SEMPTIFY RX BUFFER

CALL RX_STATUS

BBC IV_SPCCON, 6,EMP_RX1
CALL RX_DATA

EMP_RX1:
;SEND "R"
; LDB  AL#" "
; CALL  TXDATA
LDB  AL,#"R"
CALL  TXDATA
POP  AX
RET
; GET DATA
; INPUT : AL - CALL RXDATA UTIL HEX LENGTH = 10
; CUTPUT : DATA BUFFER
GET_DATA:
PUSH  AX
PUSH  BX
PUSH DX

;RECEIVE DATA
LD BX,#DATA_BUFFER

CALL  RXDATA NO_LWAIT
BE REC_NO_CATA

STB AL,[BX]+

LDB CL,#10
REC_DAT1:

CALL  RXDATA NO_WAIT
BE REC_NO_CATA
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;NO DATA = QO

;CHECK NO DATA

STB AL,[BX]+
DINZ  CL,REC CAT1
BR REC_DAT EXIT
REC_NC_DATA:
LD BX,#DATA_BUFFER
LDB  CL,#11
LDB  AL,#00
REC_NC_1:
STB AL,[BX]+
DINZ  CL,REC NG 1
REC_DAT EXIT:
POP DX
POP BX
POP  AX
RET
= AAxIAAAAIAAAAAXAAAAIAAAAAIAAXAAXAIAAAAXIAAXAAAAXhik*x
; PRINT_STR = ASCII NCDE
; INPUT : DATA BUFFER
; CUTPUT:  PRINTER
PRINT_STR:
PUSH  AX
PUSH  BX
PUSH  CX
LDB  CL,#20
LD BX,#DATA_BUFFER
LDB  AL,[BX]
CMPB AL ,#ESC
BE PRINT_ST2
CALL  LINE_FEED
CALL  NCTCR ON
CALL  WAIT_HONE_CFF
CALL  WAIT_TG ON
CALL  WAIT_TG CFF
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CALL  WAIT_TG ON
CALL  WAIT_TG CFF
PRINT_ST1:
LDB  AL,[BX]+
CMPB  AL,#CR
JE PRINT_ST2
CALL  PRINT_CHAR
DINZ  CL,PRINT ST1
PRINT_ST2:
POP  CX
POP BX
POP  AX
RET
= KA IAAAAAAAAAAAXAAIAAAAAAAXAAXAAAAAXIAAXIAAAkkiikX
; PRINT CR_LF
; INPUT : NONE
; CUTPUT:  PRINTER
CR LF:
CALL  LINE_FEED
CALL  NCTCR ON
CALL  WAIT_HONE_CFF
CALL  WAIT_TG ON
CALL  WAIT_TG CFF
CALL  WAIT_TG ON
CALL  WAIT_TG CFF
RET
= AAxIAAAAIAAAAAXAAAAIAAAAAIAAXAAXAIAAAAXIAAXAAAAXhik*x
; PRINT_HEX_BUF = HEX MCDE
; INPUT : DATA BUFFER
; CUTPUT: PRINTER
PRINT_HEX_BUF:
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PUSH AX
PUSH BX
PUSH CX

LDB CL,#10

LD BX,#DATA_BUFFER
; LDB AL,[BX] ;CHECK NO DATA
; CVFB AL ,HESC
; BE PRINT_ST22
CALL CR_LF
PRINT_ST11:

LDB  AL,[BX]+
CALL  HTCA2 ;SAVE IN ASC_H,ASC L

LDB AL ,ASC H
CALL PRINT_CHAR

LDB AL,ASC L
CALL PRINT_CHAR

DINZ CL,PRINT_ST11

PRINT_ST22:
POP  CX
POP  BX
POP  AX
RET
= KA IAAXAAIAAAAAXAAAAIAAAAAAAXAAXAAAAAXIAAXIA Ak kiikX
PRINT_AX

INPUT - AX = HEX VALUE
GQUTPUT: FRINTER = DECIMAL VALUE

PRINT_AX:
PUSH AX
PUSH BX

CALL BINTCDEC
LD BX,AX
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P

;SAVE IN ASC_H,ASC L

;SAVE IN ASC_H,ASC L

;SAVE IN ASC_H,ASC L

LDB  AL,BHH
CALL  HTCA2
LDB  AL,ASC H
CALL  PRINT_CHAR
LDB  AL,ASC L
CALL  PRINT_CHAR
LDB  AL,BL
CALL  HTCA2
LDB  AL,ASC H
CALL  PRINT_CHAR
LDB  AL,ASC L
CALL  PRINT_CHAR
POP BX
POP  AX
RET
FAFAIAIIAIAAXAIAAXAAXAIAAAAXAAAXAIAAAAXAIAAXAXAAAAAIAX*iX
PRINT_AL
INPUT : AL = HEX VALUE
OUTPUT: FRINTER = DECIVAL VALUE
RINT_AL:
PUSH  AX
PUSH  BX
LDB  AH,#OCH
CALL  BINTCDEC
LD BX,AX
LDB  AL,BL
CALL  HTCA2
LDB  AL,ASC H
CALL  PRINT_CHAR
LDB  AL,ASC L
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CALL PRINT_CHAR

POP BX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIAAAAAAAXAAAAAXX

CHECK_NC_ERRCR
INPUT : 6[BX], BX=DATA BUFFER
CUTPUT: FLAG

CHECK_NC_ERRCR:

PUSH AX

PUSH BX

LD BX,#DATA_BUFFER

LDB AL,1[BX] >AL=MCDEL

CMPB AL, IMAGE_NCDEL
BNE EXIT_CH NO

LDB AL,6[BX] sAL=LED
CvVPB AL, IMAGE_LED

EXIT_CH_NC:
STB AL, IMAGE_LED

LDB AL,1[BX] >AL=MCDEL
STB AL, IMAGE_MCDEL

POP BX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIAAAAAAAXAAAAAXX
£

OUTPUT DECCDED VALUE
INPUT - BX=DATA_ BUFFER
OUTPUT:  PFRINTER

OUT_DECCDE:

PUSH AX
PUSH BX
PUSH CX
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LD BX,#DATA_BUFFER

LDB  AL,[BX] ;CHECK NO DATA
CMPB AL ,#ESC

BE EXIT_OUT DEC

CALL  CRLF

;PRINT COUNT

LD DX,#STR_NO
CALL SCUTPUT
LD AX,COUNT

CALL  PRINT_AX
CALL  CRLF

LDB  AL,O[BX]

LD DX,#STR_CH

CALL  DISPLAY_DECCDING
CALL  CRLF

LDB  AL,1[BX]

LD DX,#STR_MCDEL
CALL  DISPLAY_DECCDING
CALL  CRLF

LDB  AL,2[BX]

LD DX,#STR_DRY_STEP
CALL  DISPLAY_DECCDING
CALL  CRLF

LDB  AL,3[BX]

LD DX,#STR_STEP_TIME
CALL  DISPLAY_DECCDING
CALL  CRLF

LDB  AL,4[BX]

LD DX,#STR_TEMP_CRY
CALL DISPLAY_DECCDING
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OUT D1:

OUT_D2:

CALL

LDB
LD
CALL

CALL

LD
CALL
LDB
LDB
CALL

CALL

LD
CALL

CALL

LDB
CvVPB
BNE
LD
CALL

CALL

BR

BBS

LD

CALL

CALL

BBS

LD
CALL

CR LF

AL,5[BX]
DX,#STR_TEMP_WET
DISPLAY_DECODING

CR LF

DX,#STR_TCTAL
SCUTPUT
AL,9[BX]

AH ,#OOH
PRINT_AX

CR LF

DX,#STR_ERRCR
SCUTPUT

CR LF

AL,6[BX]
AL ,#OFEH
OUT D1
DX,#STR_GD
SCUTPUT

CR LF
OUT_DA
AL,1,0UT_D2
DX,#STR_ST
SCUTPUT

CR LF
AL,2,0UT_D3

DX,#STR_FN
SCUTPUT
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CALL

OUT_D3:
BBS
LD
CALL
CALL

OUT_D4:
BBS
LD
CALL

CALL
OUT_D5:
BBS
LD
CALL
CALL
OUT_D6:
BBS
LD
CALL
CALL
OUT_D7:
BBS
LD
CALL
CALL

OUT_DA:
CALL

EXIT_CUT_DEC:
CALL

POP
POP

CR LF

AL,3,CUT_D4
DX,#STR_DP
SCUTPUT

CR LF

AL,4,0UT_D5
DX,#STR_BN
SCUTPUT

CR LF
AL,5,0UT_D6
DX,#STR_DH
SCUTPUT

CR LF
AL,6,0UT_D7
DX, #STR_WH
SCUTPUT

CR LF
AL,7,0UT_DA
DX,#STR_SEN

SCUTPUT

CR LF

CR LF

CR LF

CX
BX
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POP AX
RET

AAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAAAXAAXAAXX

> DISPLAY DECODING VALUE
; INPUT - AL - HEX
; BX — ACDRESS OF STRING
DISPLAY_DECCDING:
PUSH AX
PUSH BX
PUSH CcX
PUSH DX

CALL SCUTPUT
CALL HTCA2 ;SAVE IN ASC_H,ASC L

LDB AL ,ASC H
CALL PRINT_CHAR

LDB AL,ASC L
CALL PRINT_CHAR

POP DX

POP CcX

POP BX

POP AX

RET
= AEAAAAAAAAAAAAAAAAAAAAXAAAAAAAAAAAAXAAXAAAAAXX
; SOUTPUT -- STRING OUTPUT MCDE (ASCIT)
; INPUT - BX= ADCRESS CF STRING
; OUTPUT: PRINTER
SCUTPUT =

PUSH AX

PUSH CcX

LDB CL,#20
SCUT1:

LDB AL, [DX]+ ;CHECK NO DATA
CvVPB AL ,#ESC
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BE SCUT2

CALL PRINT_CHAR

DINZ CL,SCuT1
SouT2:

POP CX

POP AX

RET
STR_NC: CCB *NC: *,ESC
STR_CH: CCB "CH =" ,ESC
STR_MCDEL: CCB “MCDEL =" ,ESC
STR_DRY_STEP: CCB "DRY STEP :-",ESC
STR_STEP_TIVE: [CCB "STEP TIME :-",ESC
STR_TEMP_DRY: CCB "DRY =" ,ESC
STR_TEMP_WET: CCB “WET =" ,ESC
STR_ERRCR: CCB "ERRCR: *,ESC
STR_TCTAL: CCB "TCTAL TIME:-",ESC
STR_GL: CCB * NO Err,",ESC
STR_ST: CCB " Sel Test I",ESC
STR_FN: CCB " Fan !7,ESC
STR_DP: CCB * Damp I",ESC
STR_BN: CCB " Burn I",ESC
STR_DH: CCB * Dry Hi I",ESC
STR_WH: CCB " Wet Hi I",ESC
STR_SEN: CCB " Sensor !",ESC
= AAxIAAAAAAAAAXAAAAIAAAAAIAAXAAXAIAAAAXAAXAAkAAXiiX
; PRINT_CHAR
; INPUT - AL
PRINT_CHAR:

PUSH AX

PUSH BX

PUSH CX

LD BX,#FONT

LCB AH,#0CH

SHL AX,#3
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ADD

LDB

PRINT_C1:

font:
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

LDB

CALL

CALL

CALL

CALL

DINZ

POP

POP

POP
RET

BX,AX

CL,#7

AL, [BX]+
WAIT_TG_ON
DCT_ON
WAIT_TG_CFF
DCT_GFF
CL,PRINT C1

CcX
BX
AX

0Qch,000h,Cach,0Ach, 00cCh,,00CHh,,00CHh,,00CHh
03eh,05bh,C4fh,05bh,03eh,000h,000h,00Ch
03eh,06bh,C4fh,C6bh,03eh,000h,000h,00Ch
01ch,03eh,C7ch,03eh,01ch,000h,000h,000h
018h,03ch,C7eh,03ch,018h,000h,000h,00Ch
01ch,057h,C7dh,057h,01ch,000h,000h,00C0h
01ch,05eh,C7fh,05eh,01ch,000h,000h,000h
0QCh,018h,C3ch,018h,00Ch,00CHh,00CHh,00Ch
Offh,0e7h,Cc3h,Ce7h,0ffh,000h,000h,00Ch
0QCh,018h,C24h,018h,00Ch,00CH,00CH,00CHh
Offh,Ce7h,Cdbh,Ce7h,0ffh,000h,000h,00Ch
030h,048h,C3ah,006h,,00eh,,000h,,00Ch ,,00Ch
026h,029h,079h,029%h,026h,000h,00Ch,,00Ch
040h,07fh,C05h,005h,007h,000h,,00Ch,,00Ch
040h,07fh,C05h,025h,03fh,000h,00C0h,,00Ch
05ah,03ch,Ce7h,03ch,05ah,000h,000h,00Ch
07fh,03eh,C1ch,C1ch,008h,000h,000h,00Ch
0a8h,01ch,C1ch,03eh,07fh,000h,000h,00C0h
014h,022h,C7fh,022h,014h,000h,000h,00Ch
05fh,05fh,C0Ch,05fh,05Fh,000h,000h,00Ch
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

006h,009h,C7fh,0C01h,C07fh,000h,000h,000h
0Qch,066h,089%h,085h, 06ah,,000h,,00Ch ,00Ch
060h,060h,C60h, 060h,,060h,,060h,,000h ,00Ch
094h,0azh,Cffh,C0azh,094h,000h,000h,00C0h
0ash,004h,C7eh,004h,008h,000h,000h,00Ch
010h,020h,C7eh,020h,01Ch,000h,00C0h,00Ch
0ash,0a8h,C2ah,01ch,008h,000h,000h,000h
0ash,01ch,C2ah,008h,008h,000h,000h,00Ch
01eh,010h,C10h,010h,01Ch,00C0h,00C0h,00Ch
0Qch,01eh,C0ch,C1eh,00ch,00C0h,000h,00Ch
030h,038h,C3eh,038h,030h,000h,000h,00Ch
006h,00eh,C3eh,0Ceh,006h,000h,00CH,00CH
0Qch,000h,Coch,0Ach, 00Ch,,00CHh,,00CHh,,00CHh
0QCh,000h,Csfh,00Ch,,00Ch,,00CHh,,00CHh,,00Ch
0Qch,007h,C0ch,0C07h,00Ch,,00C0Hh,00CHh,00Ch
014h,07fh,C14h,07fh,014h,000h,00C0h,00Ch
024h,02ah,C7fh,02ah,012h,000h,000h,00Ch
023h,013h,008h,064h,062h,000h,00Ch,00Ch
036h,049h,056h,020h,,050h,,000h,,00Ch,,00Ch
0Qch,0a8h,C07h,003h,000h,00C0h,00Ch,00Ch
0QCh,01ch,C22h,041h,00Ch,00C0h,00C0h,00Ch
0QCh,041h,022h,01ch,00Ch,00C0h,00C0Hh,00Ch
02ah,01ch,C7fh,C1ch,02ah,000h,000h,00C0h
0ash,008h,C3eh,008h,008h,000h,000h,00Ch
0Qch,080h,C70h,030h,00Ch,,00CHh,,00CHh,,00CHh
0ash,0ash,Cosh,0a0sh,008h,000h,000h,00Ch
0Qch,000h,C60h, 060h,00Ch,,00CHh,,00CHh,,00Ch
020h,010h,C08h,004h,002h,000h,,000h,,00Ch
03eh,051h,049h,045h,03eh,000h,000h,00Ch
0QCh,042h,C7fh,040h,00Ch,,00Ch,,00Ch,,00Ch
072h,049h,049h,049h,046h,000h,,00C0h,,00Ch
021h,041h,C49h,04dh,033h,000h,000h,000h
018h,014h,C12h,07fh,01Ch,000h,00Ch,00Ch
027h,045h,C45h,045h,03%h,000h,000h,,00Ch
03ch,04ah,C49h,049h,031h,000h,000h,00Ch
041h,021h,C11h,00%h,007h,000h,000h,00Ch
036h,049h,049h,049h,036h,,000h,,00Ch,,00Ch
046h,049h,049h,029h,01eh,000h,000h,00Ch
0Qch,000h,C14h,00Ch, 00Ch,,00CHh,,00CHh,,00CHh
0QCh,040h,C34h,00Ch,,00Ch,,00Ch,,00Ch,,00Ch
0QCh,008h,C14h,022h,041h,000h,00C0h,00Ch
014h,014h,C14h,014h,014h,000h,00Ch,00CH
0QCh,041h,022h,014h,008h,000h,00C0h,00Ch
002h,001h,059h,009h,006h,000h,000h,00Ch
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

03eh,041h,05dh,059h,04€h,000h,000h,000h
07ch,012h,C11h,012h,07ch,000h,000h,00Ch
07fh,049h,C49h,049h,036h,000h,000h,,00Ch
03eh,041h,C41h,041h,022h,000h,000h,00C0h
07fh,041h,C41h,041h,03eh,000h,000h,00Ch
07fh,049h,C49h,049h,041h,000h,00C0h,00Ch
07fh,009h,C0%h,00%h,001h,000h,000h,00Ch
03eh,041h,C41h,051h,073h,000h,000h,00Ch
07fh,008h,C08h,008h,07fh,000h,000h,00Ch
0QCh,041h,C7fh,041h,00Ch,00C0h,00C0h,00Ch
020h,040h,C41h,03fh,001h,000h,00C0h,00Ch
07fh,008h,C14h,022h,041h,000h,000h,00Ch
07fh,040h,C40h,040h,04Ch,,00C0h,,00Ch,,00Ch
07fh,002h,C1ch,002h,07fh,000h,000h,00Ch
07fh,004h,C08h,010h,07fh,000h,000h,00Ch
03eh,041h,C41h,041h,03eh,000h,000h,00Ch
07fh,009h,C0%h,00%h,006h, 000, 00CH,00CHh
03eh,041h,051h,021h,05€h,000h,000h,000h
07fh,009h,C19h,029h,046h,000h,00C0h,00Ch
026h,049h,049h,049h,032h,000h,,00C0h,,00Ch
0Q3h,001h,C7fh,0C01h,003h,000h,000h,000h
03fh,040h,C40h,040h,,03fh,000h,000h,,00Ch
01fh,020h,C40h,020h,01fh,000h,000h,00Ch
03fh,040h,C38h,040h,03fh,000h,00C0h,,00Ch
063h,014h,C08h,014h,063h,000h,000h,00Ch
0Q3h,004h,C78h,004h,003h,000h,000h,00Ch
061h,059h,C49h,04dh,043h,000h,000h,00C0h
0QCh,07fh,C41h,041h,041h,000h,000h,00Ch
002h,004h,C0sh,010h,020h,000h,00C0h,00Ch
0QCh,041h,C41h,041h,07fh,000h,000h,00Ch
004h,002h,C01h,002h,004h,000h,000h,00Ch
040h,040h,C40h,040h,,04Ch,,00Ch,,00Ch,,00Ch
0Qch,003h,C07h,008h,00Ch,,00CHh,00CHh,00Ch
020h,054h,054h,078h,04Ch,00C0h,,00Ch,,00Ch
07fh,028h,C44h,044h,038h,000h,00C0h,00Ch
038h,044h,C44h,044h,028h,000h,00Ch,,00Ch
038h,044h,C44h,028h,07fh,000h,000h,00Ch
038h,054h,054h,054h,018h,000h,00Ch,,00Ch
0Qch,0a8h,C7eh,009h,002h,000h,000h,00Ch
018h,0a4h,Cadh,0Sch,078h,000h,000h,00Ch
07fh,008h,C04h,004h,078h,000h,00C0h,00Ch
0QCh,044h,C7dh,040h,00Ch,,00Ch,,00Ch,,00Ch
020h,040h,C40h,03dh,00Ch,,00Ch,,00Ch,,00Ch
07fh,010h,C28h,044h,00Ch,,00Ch,00CHh,00Ch
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

0QCh,041h,C7fh,040h,00Ch,,00Ch,00CHh,00Ch
07ch,004h,C78h,004h,078h,000h,00C0h,00Ch
07ch,008h,C04h,004h,078h,000h,00C0h,00Ch
038h,044h,C44h,044h,038h,000h,00Ch,,00Ch
Ofch,018h,C24h,024h,018h,000h,000h,00Ch
018h,024h,024h,018h,0fch,000h,00C0h,00Ch
07ch,008h,C04h,004h,008h,000h,00C0h,00Ch
048h,054h,054h,054h,024h,000h,00Ch,,00Ch
004h,004h,C3fh,044h,024h,000h,00C0h,,00Ch
03ch,040h,C40h,020h,07ch,000h,000h,00Ch
01ch,020h,C40h,020h,01ch,000h,000h,00Ch
03ch,040h,C30h,040h,03ch,000h,000h,,00Ch
044h,028h,010h,028h,044h,000h,00Ch,,00Ch
04ch,030h,C30h,0SCh,07ch,000h,000h,000h
044h,064h,054h,04ch,044h,000h,00C0h,,00Ch
0Qch,008h,C36h,041h,000h,00C0h,00Ch,00Ch
0Qch,000h,C77h,00Ch,00Ch,,00CHh,,00CHh,,00Ch
0QCh,041h,C36h,008h,00Ch,,000h,,00CHh,,00Ch
002h,001h,C02h,004h,002h,000h,000h,00Ch
03ch,026h,023h,026h,03ch,000h,000h,00Ch
Oleh,0alh,Calh,061h,012h,000h,000h,000h
03ah,040h,C40h,020h,07ah,000h,000h,,00Ch
038h,054h,054h,055h,05%h,000h,000h,,00Ch
021h,055h,055h,079h,041h,000h,000h,00Ch
021h,054h,054h,078h,041h,000h,000h,00Ch
021h,055h,054h,078h,04Ch,00C0h,,00Ch,,00Ch
020h,054h,055h,079h,04Ch,00C0h,,00Ch,,00Ch
0Qch,01eh,052h,072h,012h,000h,000h,000h
039h,055h,055h,055h,05%h,000h,,000h,,00Ch
039h,054h,054h,054h,05%h,000h,000h,,00Ch
039h,055h,054h,054h,058h,000h,00Ch,,00Ch
0QCh,000h,C45h,07ch,041h,000h,000h,00Ch
0QCh,002h,C45h,07dh,042h,000h,00C0h,,00Ch
0QCh,001h,C45h,07ch,04Ch,000h,000h,00Ch
0fCh,029h,024h,029h,0fCh,00C0h,00Ch,00Ch
0fCh,028h,025h,028h,0fCh,000h,00C0h,00Ch
07ch,054h,055h,045h,000h,,00C0h,,00Ch,,00Ch
020h,054h,054h,07ch,054h,044h,000h,00Ch
07ch,00ah,C0%h,07fh,04%h,041h,000h,00C0h
032h,049h,049h,049h,032h,000h,000h,,00Ch
032h,048h,C48h,048h,032h,000h,00C0h,00Ch
032h,04ah,C48h,048h,030h,000h,00Ch,00Ch
03ah,041h,C41h,021h,07ah,000h,000h,00Ch
03ah,042h,C40h,020h,078h,000h,000h,00Ch
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

0QCh,08dh,Cath,Cath,C07dh,000h,00C0h,00Ch
039h,044h,C44h,044h,03%h,000h,00C0h,,00Ch
03dh,040h,C40h,040h,,03dh,,000h,,00Ch,,00Ch
03ch,024h,Cffh,024h,024h,000h,000h,00Ch
048h,07eh,C49h,043h,066h,000h,000h,00Ch
02bh,02fh,Cfch,02fh,02kbh,000h,000h,000h
Offh,009h,C29h,0f6h,020h,000h,000h,00Ch
OcCh,088h,C7eh,00%h,003h,000h,000h,000h
020h,054h,054h,079h,041h,000h,000h,00Ch
0QCh,000h,C44h,07dh,041h,000h,000h,00Ch
030h,048h,C48h,04ah,032h,000h,00C0h,,00Ch
038h,040h,C40h,022h,07ah,000h,000h,,00Ch
0QCh,07ah,C0ah,0Cah,072h,000h,00C0h,00Ch
07dh,00dh,C19h,031h,07dh,000h,000h,00Ch
026h,029h,029h,02fh,028h,000h,00Ch,,00Ch
026h,029h,029h,029%h,026h,,000h,,00Ch,,00Ch
030h,048h,C4dh,040h,,020h,,00C0h,,00Ch,,00Ch
038h,008h,C0sh,00s8h,008h,000h,000h,00Ch
0ash,0a8h,Cash,008h,038h,000h,000h,00Ch
02fh,010h,Cc8h,Cach,Cbah,000h,000h,00Ch
02fh,010h,C28h,034h,0fah,000h,000h,00Ch
0Qch,000h,C7bh,00Ch,,00Ch,,00CHh,,00CHh,,00CHh
0ash,014h,C2ah,014h,022h,000h,00Ch,00Ch
022h,014h,C2ah,014h,008h,000h,00C0h,00Ch
Oaah,00Ch,C55h,000h, Gaah,,000h,,00Ch,,00Ch
Oaah,055h,Caah,055h, Caah ,055h,000h,,000h
055h,0aah,C055h, Caah,,055h,, Gaah,,000h,,000h
0Qch,000h,Cach, 0ffh,00Ch,,00CHh,00CH,00Ch
01Ch,010h,C10h,0ffh,00Ch,00C0Hh,00Ch,00Ch
014h,014h,C14h,0ffh,00Ch,00CHh,00CH,00Ch
01Ch,010h,Cffh,0CCh,Cffh,000h,000h,00Ch
01Ch,010h,CfCh,01Ch,0fCh,00C0h,00C0h,00Ch
014h,014h,C14h,0fch,00Ch,00C0h,00Ch,00Ch
014h,014h,Cf7h,0C0Ch,Cffh,000h,00C0h,00Ch
0QCh,000h,Cffh,0C0Ch,0ffh,000h,000h,00Ch
014h,014h,Cf4h,004h,Cfch,000h,000h,00Ch
014h,014h,C17h,010h,01fh,000h,00C0h,00Ch
01Ch,010h,C1fh,010h,01fh,000h,000h,00Ch
014h,014h,C14h,01fh,00Ch,00CH,00CH,00CH
01Ch,010h,C10h,0fCh,00Ch,,00CHh,00CH,00CHh
0Qch,000h,Cach,01fh,01Ch,010h,000h,00C0h
01Ch,010h,C10h,01fh,01Ch,010h,000h,00Ch
01Ch,010h,C10h,0fCh,01Ch,010h,000h,00Ch
0Qch,000h,Cach, 0ffh,01Ch,010h,000h,00Ch
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

01Ch,010h,C10h,010h,01Ch,010h,000h,00Ch
01Ch,010h,C10h,C0ffh,01Ch,010h,000h,00Ch
0Qch,000h,Cach, 0ffh,014h,014h,000h,00C0h
0QCh,000h,Cffh,0C0Ch,0ffh,010h,000h,000h
0QCh,000h,C1fh,010h,017h,014h,000h,00Ch
0QCh,000h,Cfch,004h,0f4h,014h,000h,000h
014h,014h,C17h,010h,017h,014h,000h,00C0h
014h,014h,Cf4h,004h,0f4h,014h,000h,00C0h
0QCh,000h,Cffh,00Ch,0f7h,014h,000h,00C0h
014h,014h,C14h,014h,014h,014h,000h,00Ch
014h,014h,Cf7h,0C0Ch,C0f7h,014h,000h,00C0h
014h,014h,C14h,017h,014h,014h,000h,00Ch
01Ch,010h,C1fh,010h,01fh,010h,000h,00Ch
014h,014h,C14h,0f4h,014h,014h,000h,00Ch
01Ch,010h,CfCh,01Ch,0fCh,010h,000h,00C0h
0QCh,000h,C1fh,010h,01fh,010h,000h,00C0h
0Qch,000h,C0ch,01fh,014h,014h,000h,00Ch
0Qch,000h,Cach, 0fch,014h,014h,000h,00C0h
0QCh,000h,CfCh,010h,0fCh,010h,000h,00C0h
01Ch,010h,Cffh,010h,0ffh,010h,000h,00Ch
014h,014h,C14h,0ffh,014h,014h,000h,00C0h
01Ch,010h,C10h,C1fh,00Ch,00C0Hh,00CH,00Ch
0Qch,000h,Cach,0fCh,01Ch,010h,000h,00Ch
Offh,0ffh,Cffh,0ffh,0ffh,0ffh,000h,000h
OfCh,0fCh,CfCh,0fCh,0fCh,0fC0h,000h,00Ch
Offh,0ffh,Cffh,0CCh,00Ch,00C0h,00CHh,00Ch
0QCh,000h,Cach, Cffh,0ffh,0ffh,000h,000h
0Qfh,00fh,C0fh,0Cfh,00fh,00Fh,000h,000h
038h,044h,C44h,038h,044h,000h,00C0h,,00Ch
07ch,02ah,C2ah,03eh,014h,000h,00C0h,00Ch
07eh,002h,C02h,006h,006h,000h,00Ch,00Ch
002h,07eh,C02h,07eh,002h,000h,000h,000h
063h,055h,049h,041h,063h,000h,000h,000h
038h,044h,C44h,03ch,004h,000h,00Ch,,00Ch
040h,07eh,C20h,01eh,020h,000h,000h,00Ch
006h,002h,C7eh,002h,002h,000h,000h,00Ch
099h,0a5h,Ce7h,Ca5h,09%h,000h,000h,000h
01ch,02ah,C4%h,02ah,01ch,000h,000h,00C0h
04ch,072h,C01h,072h,04ch,000h,000h,000h
030h,04ah,C4dh,04dh,030h,000h,,00Ch,,00Ch
030h,048h,C78h,048h,030h,000h,00Ch,00Ch
Obch,062h,C5ah,046h,03dh,000h,000h,,00Ch
03eh,049h,049h,049h,00Ch,,00Ch,,00Ch,,00Ch
07eh,001h,C01h,0C1h,07eh,000h,000h,000h
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DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB
DCB

02ah,02ah,C2ah,02ah,02ah,000h,000h,00Ch
044h,044h,05fh,044h,044h,000h,00C0h,,00Ch
040h,051h,C4ah,044h,04Ch,00C0h,,00Ch,,00Ch
040h,044h,C4ah,051h,04Ch,000h,00C0h,,00Ch
0QCh,000h,Cffh,0C01h,003h,000h,000h,000h
OeCh,08Ch,Cffh,0C0Ch,00Ch,00C0Hh,00CHh,00Ch
0ash,0a8h, Cebh, 06bh,,008h,008h,000h,00Ch
036h,012h,C36h,024h,036h,000h,00Ch,00Ch
006h,00fh,C0%h,0Cfh,006h,000h,00C0Hh,00Ch
0Qch,000h,C18h,018h,00Ch,,00C0h,,00CHh,,00CHh
0Qch,000h,C10h,010h,00Ch,,00Ch,,00Ch,,00Ch
030h,040h,Cffh,0C01h,001h,000h,000h,00C0h
0QCh,01fh,C01h,0C1h,01eh,000h,000h,000h
0QCh,019h,C1dh,017h,012h,000h,000h,00Ch
0QCh,03ch,C3ch,03ch,03ch,000h,000h,00Ch
0Qch,000h,Cach, 0Ach,, 00Ch,,00CHh,,00CHh,,00CHh
Offh,0ffh,Cffh,0ffh,0ffh,0ffh,0ffh,0ffh

AAAAAAAAAAAAAAAXAAAAAAAAIIIIIXAAAAAAAXAAAAAXAX

LDELAY —-LCNG DELAY
MCDIFY - NONE

LDELAY:

LDEL1:

PUSH
LD
CALL
DEC
INE

POP
RET

AX
AX,#10
DELAY
AX
LCEL1

AX

AAAAAAAAAAAAAAAAAAAAAAAI KA I I AAAAAAAXXAAAAXAX

DELAY —-LCNG DELAY
MCDIFY - NONE

DELAY:

PUSH

CX
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LD CX,#5

DEL1:
NOP
DEC CcX
INE DEL1
POP CcX
RET
= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIIAAAAAAAXAAAAA*X
LINE FEED

LINE_FEED:
CALL MCTCR_CN

CALL WAIT_HOVE_CFF
CALL WAIT_HOVE_ON

CALL MCTOR_CFF

RET

= AAAAAAAAAAAAAAAXAAAAAAAAI I I I I AAAAAAAXAAAAAXX

WAIT_TG_ON
input: WAIT UNTIL TG IS "CN ™

WAIT_TG_ON:
PUSH  AX
PUSH DX
WAIT_TG 01:

LDB AL, 10PCRTO
JBC AL,1,WAIT_TG C1
CALL DELAY

LDB AL, 10PCRTO
JBC AL,1,WAIT_TG C1

POP DX
POP AX
RET
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= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIAAAAAAAXAAAAAXX
£

; WAIT_TG_OFF
; input: WAIT UNTIL TG IS "CFF ™

WAIT_TG_OFF:

PUSH  AX
PUSH DX
WAIT_TG_F1:

LDB AL, 10PCRTO
JBS AL,1,WAIT_TG_F1
CALL DELAY

LDB AL, 10PCRTO
JBS AL,1,WAIT_TG_F1

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIIAAAAAAAXAAAAAXX
£

; WAIT_HOVE_ON
; input: WAIT UNTIL HCME SWITCH IS "ON ™'

WAIT_HOME_ON:

PUSH  AX
PUSH DX
WAIT_H1 ON:

LDB AL, IOPCRTO
JBC  AL,O,WAIT_H1 CN
CALL  DELAY

LDB AL, IOPCRTO
JBC  AL,O,WAIT_H1 CN

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAI I I I I IAAAAAAAXAAAAAXX
£

; WAIT_HOME_OFF
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; Input: WAIT UNTIL HCME SWITCH IS "'CFF **

WAIT_HOME_CFF:

PUSH  AX
PUSH DX
WAIT_H1_OFF:

LDB AL, 10PCRTO
JBS AL,Q,WAIT_H1_CFF
CALL DELAY

LDB AL, 10PCRTO
JBS AL,O,WAIT_H1_CFF

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIIAAAAAAAXAAAAA*X
£

; MCTCR_.ON - MCTOR ON ,NO PRINTING

; Input: motar on always™ high™
MOTCR_ON:

PUSH AX

PUSH DX

LDB AL ,#8CH
STB AL, 10PCRT1

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIAAAAAAAXAAAAAXX
£

; MOCTCR_CFF
; input:  NONE
VCTOR CFF, NO PRINTING

MCTCR_CFF:
PUSH AX
PUSH DX

LDB AL ,#0CH
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STB AL, 10PCRT1

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAIIIIAIAAAAAAAXAAAAAXX

DCT_ON - PRINT BCT
input: al: dot 1..dot7
al: msb —— motor on always'™ high*

DOT_ON:

PUSH AX

PUSH DX

ORB AL ,#8CH

STB AL, 10PORT1

POP DX

POP AX

RET
= AAxIAAIAAIAAAAAXAAAAIAAAAAIAAXAAXAAAAAXAAXIAAAkkhikX
; DOT_CFF
; input:  NONE
; motor on always™ high*
DOT_CFF:

PUSH AX

PUSH DX

LDB AL ,#8CH
STB AL, 10PCRT1

POP DX
POP AX
RET

= AAAAAAAAAAAAAAAXAAAAAAAAI XA IIAAAAAAA*

; SEIAL INITIAL PROCEDURE
; 8 BIT(.NO_PARITY)+1_STOP BIT

; baud_val = (XTAL/64)/BAUD_RATE

; INPUT :NONE

; CUTPUT:BAUD_REG,SPCON, IM_SPCON, 10C1
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> MCDIFY:

= EAAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAA*
£

baud_val EQU 72 ;(2400baud)
BAUC_HIGH EQU ((baud_val-1)/256) CR 8CH
BAUC_LOW EQU (baud_val-1) MCD 256

SIC_INIT:

LDB BAUD_REC, #BAUD_LCOW
LDB BAUD_REC, #BAUD_HICH

LDB SPCON, #01011001B
LDB IV_SPCCN, #01111001B
RET
; AAAXAAAAAAXAAAAAAAAXAAAXAAXAAXAAAXAAAX
> TXDATA PRCCEDURE
> INPUT :AL
> OUTPUT :SBUF
> MCDIFY:
; AAAXAAAAAAXAAAAAAAAXAAAXAXAAXAAAXAAAXX
TXDATA:
ORB IV_SPCON, SPCCN
BBC IV_SPCCN, 5,TXDATA
ANDB IV_SPCON,#11011111B
LDB SBUF,AL
RET

= AAAAAXAAAAAXAAAAAAAAAAAAAI XA XA AXAAAXX
£

RXDATA_NC_WAIT PRCCEDURE

INPUT - SBUF

OUTPUT:AL,Z FLAG ( IF RXDATA THEN Z =0 ELSE Z=1)
MCDIFY:

= AAAAAXAAAAAAAAAAAAAAAAAAII XXX AXAAAAX
£

RXDATA_NC_LWAIT:

PUSH  CX
LD CX,H#OFFFFH
RX_LNW1:
DEC  CX
CMP  CX,4O0OCH
BE RX_LNW_EXIT ; Z FLAG =1

ORB IV_SPCON,SPCCN
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BBC IV_SPCON, 6,RX_LNW1

ANDB  INV_SPCON,#10111111B

LDB  AL,SBUF

ADD  CX,#1 ;Z FLAG =0
RX_LNW_EXIT:

POP  CX

RET
RXDATA_NC_WAIT:

PUSH  CX

LD CX,#02000H
RX_NW1:

DEC  CX

CMP  CX,4O0OCH

BE RX_NW_EXIT ; Z FLAG =1

CRB IV_SPCON, SPCON

BBC IV_SPCON, 6,RX_NW1

ANDB  IV_SPCON,#10111111B

LDB  AL,SBUF

ADD  CX,#1 ;Z FLAG =0
RX_NW_EXIT:

POP  CX

RET

AAAAAAAAAAAAAAAAAAAAAAAI AKX A XAXAAAXK

RXDATA PRCCEDURE

OUTPUT -AL

> INPUT: SBUF
> MCDIFY:

= AAAAAXAAAAAAAAAAAAAAAAAAIA XXX AAXAAAXX
£

RXDATA:
ORB
BBC

IV_SPCON, SPCON
IV_SPCON, 6,RXDATA
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ANDB IV_SPCON,#10111111B
LDB AL ,SBUF
RET

AAAAAAAAAAXAAAAAAAAAAAAAIIA XXX AXAAXXKX

; RX_STATUS
; INPUT: SBUF
; FLAG
; MCDIFY:
; FKAAXIAIAAXAIAAXAAAAAAAXAAAAAAXkAAXkK kA ikkXx
RX_STATUS:

ORB IV_SPCON, SPCCN

RET

= AAAAAXAAAAAXAA A XA A AAAAAAAI XXX AAAAAAX
£

RX_CATA PRCCEDURE
INPUT - SBUF
OUTPUT -AL

MCDIFY:

= AAAAAXAAAAAAAAAAAAAAAAAAIA XXX AAXAAAXX
£

RX_DATA:

ANDB IV_SPCON,#10111111B
LDB AL ,SBUF

RET
CR EQU OCH
LF EQU OAH

= AAAAAXAAAAAAAAAAAAAAAAAAI XXX XAXXKX
£

TRANSMIT CR,LF, (BELL)
INPUT - NCONE
OUTPUT -SBUF
MCDIFY NCNE

= AEAAAAAAAAAAAAAAAAAAAAAAI AKX A XAXAXKX
£

CRLF:  PUSH AX
LDB AL, #CR
CALL TXDATA
LDB AL, #HLF
CALL TXDATA
LDB AL#H"
CALL TXDATA
LDB AL#H"
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CR_:

CALL
POP
RET

PUSH
LDB
CALL
POP
RET

TXDATA
AX

AX
AL, #CR
TXDATA
AX

= AEAAAAAAAAAXAAAAAAAAAAAAAI AKX XA AAAAAAX
£

INPUT

- AL

1 HEX TO 2 ASCII1 PRCCEDURE

OUTPUT : ASC H,ASC L
NCDIFY : NONE

= EAAAAAAAAAAXAAAAAAAAAAAAAI AKX AKX AAAAAAX
£

HTCA2:

HTCAL:

HTCA:

PUSH
PUSH

LDB
SHRB

CALL
LDB

LDB
CALL
LDB

POP
POP
RET

CALL
CALL
RET

ANDB
LDB
LDB
LDB
RET

AX
BX

AH,AL
AL ,#04

HTCA
ASC_H,AL

AL,AH
HTCA
ASC_L,AL

BX
AX

HTCA
TXDATA

AL ,#OFH
BHH , #0OH
BL,AL
AL,T_HTCA[BX]
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T_HTOA:

CCB

"(0123456789ABCDEF "

= EAAAAAAAAAAXAAAAAAAAAAAAAI XX AKX AAAAXAXX
£

;2 ASCI1 TO 1 HEX CONVERT

; = [BX]:mshb, [BX+1]:Isb
; CUTPUT = AL, C(SET IF ERRCR)
; MCDIFY : AX

> INPUT

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

ATCH2:

AT1:

ATCH:

ATC2:

ATCG:

ATC8:

PUSH

LDB
CALL
BC
SHLB
LDB
INC
LDB
CALL
BC
CRB

POP
RET

CvVPB
BNH
CvVPB
BH
BR

CvVPB
BNH
CvVPB
BH
ADDB

ANDB
CLRC
BR

SETC

BX

AL,[BX]
ATCH
AT1

AL ,#04
AH,AL
BX
AL,[BX]
ATCH
AT1
AL,AH

BX

AL ,#2FH
ATC8
AL ,#39H
ATC2
ATC6

AL ,#40H
ATC8
AL ,#46H
ATC8
AL ,#0SH

AL ,#0FH

ATC9

;ERRCR NCT HEX
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ATCQ:  RET

BINTCCEC:

PUSH
PUSH

LD
DI
STB

LD
DI
SHLB
CRB

LD
DI
STB

LD
DI
SHLB
CRB
ST

POP
POP

RET

BX

DX

DX ,#000CH ;DX=0000, AX=NUMBER
DAX,#10 ;DAX CIVIDE BY 10

OL,BL

DX ,#000CH ;DX=0000, AX=NUMBER
DAX,#10 ;DAX CIVIDE BY 10

DL,#4 ;STCRE LSB

BL,DL

DX ,#000CH ;DX=0000, AX=NUMBER
DAX,#10 ;DAX CIVIDE BY 10

OL,BHH

DX ,#000CH ;DX=0000, AX=NUMBER
DAX,#10 ;DAX CIVIDE BY 10

DL,#4

BHH,DL ;STCRE MSB

BX,AX

DX

BX

= AAAAAAAAAAAAAAXAAAAAAAAAIIAIAIAIAAAXAAAAAXAAXAXAXAA XA XA AAAAAXX

TIMER OVERFLOW INTERRUPT SERVICE ROUTINE AT #0900CH
USING PWM;

(LCB

OUTPUT= COUNT +1

PWM_CONTROL ,#8CH)

TIMER_INT:

PUSHF
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INC TIME

POPF

El
RET

= AEAAAAAAAAAAAAAAXAAAAAAAAI I XA I AAAAAAAII XX
£

INTERRUPT INITIALIZE
“ENABLE,SCFT TIMER
-ENABLE ADCC,ADC2

ENABLE,

NIT_SYS:

PUSH AX

LDB AL, 10PCRT2
ANDB AL, #7FH
STB AL, 10PCRT2
CALL SIC_INIT
CALL DELAY
CALL LINE_FEED

LD TIME ,#000CH

s INTERRUPT MASK REGISTER SET
LDB INT_MASK,#00000001B

LDB 1CCO,#0000000CB
LDB 1CC1,#C001010C1B
HOLCING REG LCAD

LDB PWM_CONTROCL ,#8CH
CLRB INT_PENCING

El

POP AX

RET
END
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4)

;PRCGRAM CDP8T.ASV, 96.9.30
$INCLUDE (8096. INC)

> DEFINE SYMBCL

> OUTPUT RELAY SYMBCL

RSEG AT

DAX:
AX
AL
AH
DX
DL
DH
BX:
BL
BHH
CX:
CL
CH
SIX:
DIX:
IM_SPCCN:

CHECK_SUN:

P8255CE
G244

PIC1
PIC2

SW_LOW
SW_HIGH

1AH

DSL
EQU
EQU
EQU
EQU
EQU
EQU
DSW
EQU
EQU
DSW
EQU
EQU
DSW
DSW
DSB

bSB

EQU
EQU

EQU
EQU

EQU
EQU

1
DAX:-WORD
AX:BYTE
AX+1:BYTE
DAX+2 zWCRD
DX:BYTE
DX+1:BYTE
1

BX:BYTE
BX+1:BYTE
1
CX:BYTE
CX+1:BYTE
1

1

1

1

0CO1CH
0C014H

OCOCCH
0COC4H

0CO14H
ICPCRTO

= AAAAAAAAAAAAAAAXAAAAAAAAI I XA I AAAAAAAI XX
£

CSEG

CSEG
CCR:

CSEG

AT

AT
DCB

AT

200CH

2018H
CFDH

208CH

sRESET
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= AAAAAAAAAAXAA A A XA AAAAAAAI AKX AKX AAAAAAX
£

START:

;CHANNEL SWITCH

LD
LDB

CALL
CALL

CALL
CALL

SWAIT
CALL
CALL
CALL
CALL
CALL
CALL

STARTC:

LD
START1:

LD

LDB

LDB

LDB
INCB

SHR
JC

CHANNEL_DISABLE:

CALL

BR

CHANNEL_ENABLE:

SP,#0BCH
ICPCRT1 ,#0FH

SIC_INIT
P8255_INIT

RX_STATUS
RX_DATA

DELAY
DELAY
DELAY
DELAY
DELAY
DELAY

BX,#0

DX, #SW_LOW
AL,[DX]
AH,SW_HIGH

CL,BL
CL

AX,CL

CHANNEL_ENABLE

DISPLAY_CFF

CHECK_NEXT
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CALL GET_CH_STATUS

JINC DISPLAY_LED

CALL SET_ERRCR_CH
DISPLAY_LED:

CALL DISPLAY_QUT

CALL CHECK_WARNING
DISPLAY_PC:

CALL SEND_STATUS_PC

CALL SEND_STATUS_MCDEM

CALL SEND_STATUS_PRT

CHECK_NEXT:
INC BX
CvwP BX,#9

INH NEXT_CH

BR STARTO
NEXT_CH:

BR STARTL
; GET CHANNEL STATUS
; INPUT : BX= PCINTER OF CHANNEL
; QUTPUT: C FLAG=1 IF ERRCR
GET_CH_STATUS:

PUSH  AX

PUSH  BX

PUSH DX

;CHANNEL SWITCH
LDB ICPCRT1 ,BL
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SWAIT

CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

;SET DATA PCINTER IN BX

LD DX,#D0_NCDEL_NO ;BASE ADDRESS CF CH DATA
SHL BX,#4 ;PCINTER*16
ADD BX,DX

SEMPTIFY RX BUFFER

CALL RX_STATUS

BBC IV_SPCCON, 6,EMP_RX1
CALL RX_DATA

EMP_RX1:
;SEND "R"
LDB  AL#" "
CALL  TXDATA
LDB  AL,#"R"
CALL  TXDATA
;RECEIVE CATA
SETC ;SET ERRCR FLAG
LDB  CL,#11
REC_DAT1:
CALL  RXDATA NO_WAIT
BE REC_EXIT
STB AL,[BX]+
DINZ  CL,REC CAT1
CLRC ;CLEAR ERRCR FLAG
REC_EXIT:
POP DX
POP BX
POP  AX
RET
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SEND DATA CF CHANNEL STATUS TO PC
INPUT - BX= PCINTER CF CHANNEL

SEND_STATUS PC:

PUSH AX
PUSH BX
PUSH CX
PUSH DX

;CHANNEL SWITCH
LDB ICPCRT1 ,#0FH

SWAIT

CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

LDB AL,#"R"
CALL TXDATA

CALL RXDATA_NC_WAIT

BE MCDEM_EXIT
CvVPB AL,#"R"
BNE VODEM_EXIT

CALL SEND_STATUS

POP DX
POP CcX
POP BX
POP AX
RET

SEND DATA CF CHANNEL STATUS TO MCDEM
INPUT - BX= PCINTER CF CHANNEL

SEND_STATUS_MCDEN:

- 145 -



PUSH AX

PUSH BX
PUSH CX
PUSH DX

;CHANNEL SWITCH
LDB ICPCRT1 ,#0AH

SWAIT

CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

LDB AL,#"R"
CALL TXDATA

CALL RXDATA_NC_WAIT

BE MCDEM_EXIT
CvVPB AL,#"R"
BNE VODEM_EXIT

CALL SEND_STATUS

MCDEM_EXIT:
POP DX
POP CcX
POP BX
POP AX
RET

SEND DATA CF CHANNEL STATUS TO PRT
INPUT - BX= PCINTER CF CHANNEL

SEND_STATUS_PRT:

PUSH AX
PUSH BX
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PUSH CX
PUSH DX

;CHANNEL SWITCH
LDB ICPCRT1 ,#0BH

SWAIT

CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

LDB AL,#"R"
CALL TXDATA

CALL RXDATA_NC_WAIT

BE PRT_EXIT
CvVPB AL,#"R"
BNE PRT_EXIT

CALL SEND_STATUS

PRT_EXIT:
; CALL SEND_STATUS
POP DX
POP CcX
POP BX
POP AX
RET

SEND DATA CF CHANNEL STATUS TO
INPUT - BX= PCINTER CF CHANNEL

SEND_STATUS:

PUSH AX
PUSH BX
PUSH CX
PUSH DX
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LDB AL,BL
LDB CHECK_SUM, BL
CALL TXDATA

;SET DATA PCINTER IN BX

LD DX,#D0_CRY_STEP ;BASE ADDRESS CF CH DATA
SHL BX,#4 ;PCINTER*16
ADD BX,DX

;SEND DATA TO PC
LDB  CL,#9
SEND_ST1:
LDB  AL,[BX]+
ADDB  CHECK_SWM,AL
CALL  TXDATA ;HTCA2

DINZ CL,SEND_ST1

LDB AL ,CHECK_SUM
CALL TXDATA

iCALL  CR_
CALL  DELAY
CALL  DELAY
CALL  DELAY
CALL  DELAY
iCALL  CR_
POP DX
POP  CX
POP BX
POP  AX
RET
; DISPLAY OUT TO CISPLAY BOARD
; INPUT : BX= PCINTER OF CHANNEL
DISPLAY_CUT:
PUSH  AX
PUSH  BX
PUSH  CX
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PUSH DX

LD DX,#D0_CRY_STEP ;BASE ADDRESS CF CH DATA
SHL BX,#4 ;PCINTER*16

LDB AH,BL ;BCARD SELECTOR CN AH
ADD BX,DX

LDB DL,#01H

CRB DL,AH

LDB  AL,5[BX] ;LED1
CALL  DATA OUT

LDB DL, #02H

CRB DL,AH

LDB  AL,4[BX] sTENF_WET
CALL  DATA OUT

LDB DL,#03H

CRB DL,AH

LDB  AL,3[BX] ;TEMF_DRY
CALL  DATA OUT

LDB DL,#04H

CRB DL,AH

LDB  AL,1[BX] ;DRY_STEP
CALL  DATA OUT

POP DX
POP CcX
POP BX
POP AX
RET

; DISPLAY CFF

; INPUT - BX= PCINTER CF CHANNEL

DISPLAY_OFF:
PUSH AX
PUSH BX
PUSH CcX
PUSH DX
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LD DX,#D0_CRY_STEP ;BASE ADDRESS CF CH DATA

SHL BX,#4 ;PCINTER*16
LDB AH,BL ;BCARD SELECTOR CN AH
ADD BX,DX

LDB DL ,#01H

CRB DL,AH
LDB  AL,H#OFFH ;LOAD CFF CATA
STB AL,5[BX] ;LED1

CALL DATA_QUT

LDB DL ,#02H

CRB DL,AH
LDB AL ,#OFFH ;LCAD CFF CATA
STB AL,4[BX] STEMP_WET

CALL DATA_QUT

LDB DL ,#03H

CRB DL,AH
LDB AL ,#OFFH ;LCAD CFF CATA
STB AL,3[BX] s TEMP_DRY

CALL DATA_QUT

LDB DL ,#04H

CRB DL,AH
LDB AL ,#OFFH ;LCAD CFF CATA
STB AL,1[BX] ;DRY_STEP

CALL DATA_QUT

POP DX
POP CcX
POP BX
POP AX
RET

; SET ERRCR ON CHENNEL
; INPUT : BX= PCINTER OF CHANNEL
SET_ERRCR_CH:
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PUSH
PUSH
PUSH
PUSH

LD
SHL

LDB
ADD

LDB
CRB
LDB

ANDB
LINE CRB
STB

CALL

POP
POP
POP
POP
RET

AX
BX
CcX
DX

DX,#D0_CRY_STEP ;BASE ADDRESS CF CH DATA

BX,#4

AH,BL
BX,DX

DL,#01H
DL,AH
AL,5[BX]

AL #7FH
AL
AL,5[BX]

DATA_OUT

DX
CcX
BX
AX

;PCINTER*16

;BCARD SELECTOR CN AH

;LED1

;SET ERRCR ON CHANNEL

;STCRE ERRCR

CHECK LED FCR
INPUT - BX=

CHECKING WARNING
PCINTER CF CHANNEL

CHECK_WARNING:

PUSH
PUSH
PUSH
PUSH

LD
SHL

LDB
ADD

AX
BX
CcX
DX

DX,#D0_CRY_STEP ;BASE ADDRESS CF CH DATA

BX,#4

AH,BL
BX,DX

;PCINTER*16

;BCARD SELECTOR CN AH
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LDB DL,#01H
CRB DL,AH
LDB  AL,5[BX] ;LED1

CvVPB AL ,#OFEH

JE NC_ERROR_LED
ERRCR_LED:
LD DX, #0C012H

LDB  AL,[DX]
ORB  AL,#O1H
STB AL,[DX]

BR CHK_EXIT
NO_ERROR_LEC:

LD DX, #0C012H
LDB  AL,[DX]
ANDB  AL,#OFEH
STB AL,[DX]

CHK_EXIT:
POP DX
POP CcX
POP BX
POP AX
RET

; DATA CUT TP DISFLAY BCARD
SINPUT = AL= DATA

; DL= ADDRESS CF CHANNEL  LOW4=LED SWLECTCR,HIGH4=BOARD SELECTCR
DATA_CUT:

PUSH BX

PUSH DX

LD BX,#0CO0C4H

STB AL,[BX]

LD BX,#0COCCH
CRB DL ,#08H
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STB DL, [BX]

ANDB  DL,#OF7H
STB DL, [BX]

NOP

NOP

CRB DL ,#08H

STB DL, [BX]

POP DX
POP BX
RET

AAAAAXAAAAAAAAAAAAAAAAAAI XA XX AAAAAAA*

; SEIAL INITIAL PROCEDURE
; 8 BIT(.NO_PARITY)+1_STOP BIT

; baud_val = (XTAL/64)/BAUD_RATE

; INPUT :NONE

; CUTPUT:BAUD_REG,SPCON, IM_SPCON, 10C1
; NCDIFY:

= AAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAA*
£

baud_val EQU 72 ;(2400baud)
BAUC_HIGH EQU ((baud_val-1)/256) CR 8CH
BAUC_LOW EQU (baud_val-1) MCD 256

SIC_INIT:

LDB 1CC1, #001000C0B
LDB BAUD_RECG, #BAUD_LOW
LDB BAUD_REC, #BAUD_HICH

LDB SPCON, #01011001B
LDB IV_SPCCN, #01111001B
RET

= EAAAAAAAAAAAAAAAAAAAAAAAIIIIIAAAAAAA*
£

> INTEL 8255 INITIAL PRCCEDURE

= EAAAAAXAAAAXAAAAAAAAAAAAAAI XA AKX AAAAAAA*
£

P8255 INIT:
PUSH DX
PUSH AX

; P8255CE EQU 0CO1CH
LD DX,#0C013H
LCB AL ,#9CH
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STB AL,[DX]

LDB  AL,#OFFH
LDB DX, #SW_HIGH
STB AL,[DX]

POP AX
POP DX
RET

= AAAAAXAAAAAAAAAAAAAAAAAAI XXX AAAAAAX
£

TXDATA PRCCEDURE
INPUT :AL

OUTPUT -SBUF
MCDIFY:

= AAAAAAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX
£

TXDATA:

ORB IV_SPCON, SPCCN

BBC IV_SPCCN, 5,TXDATA
ANDB IV_SPCON,#11011111B
LDB SBUF,AL

RET

AAAAAAAAAAXAAAAAAAAAAAAAI XX XX AXAAXXKX

> RXDATA PRCCEDURE
> INPUT: SBUF

OUTPUT :AL
MCDIFY:
= A EAEAAAXAAAAAAXAXAXAAAAXAXAAAAAXAAAAAAXAAAK
RXDATA:
CRB IV_SPCON, SPCCN
BBC IV_SPCON, 6,RXDATA
ANDB IV_SPCON,#10111111B
LDB AL ,SBUF
RET
= A EAEAAAXAAAAAXAXAAAAAXAXAAAAAXAAAAAAXAAAK
; RX_STATUS
; INPUT: SBUF
5 FLAG
; MODIFY:
= A EAEAAAXAAAAAAXAXAXAAAAXAXAAAAAXAAAAAAXAAAK
RX_STATUS:

ORB IV_SPCON,SPCCN
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RET

= AAAAAXAAAAAXAAAAAAAAAAAAAI XXX A AXAAAXX

RX_CATA PRCCEDURE
INPUT - SBUF
OUTPUT -AL

MCDIFY:

= AAAAAXAAAAAAAAAAAAAAAAAAIIA XX AAXAAAAX
£

RX_DATA:

ANDB IV_SPCON,#10111111B
LDB AL ,SBUF
RET

= AAAAAXAAAAAXAA A XA A AAAAAAAI XXX AAAAAAX
£

RXDATA_NC_WAIT PRCCEDURE

INPUT - SBUF

COUTPUT:AL,Z FLAG ( IF RXDATA THEN Z
MCDIFY:

= AAAAAXAAAAAAAAAAAAAAAAAAIA XXX AAXAAAXX
£

RXDATA_NC_WAIT:

PUSH  CX
LD CX,#OFOOCH
RX_NW1:
DEC  CX
CMP  CX,#OOOCH
BE RX_NW_EXIT
CRB IV_SPCON, SPCON
BBC IV_SPCON, 6,RX_NW1
ANDB  IV_SPCON,#10111111B
LDB  AL,SBUF
ADD  CX,#1
RX_NW_EXIT:
POP  CX
RET
CR EQU OCH
LF EQU OAH

=0 ELSE z=1)

s ZFLAG =1

; Z FLAG =0
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ESC

= AEAAAAXAAAAAAAAAAAAAAXAAAAI XXX AAXAAKX

; TRANSMIT CR,LF,(BELL)
> INPUT: NONE
> OUTPUT :SBUF
> MCDIFY:NCNE

= AAAAAAAAAAAAAAAAAAAAAAAI XXX XAXAXKX
£

CRLF:

CR_:

EQU

PUSH
LDB
CALL
LDB
CALL
LDB
CALL
LDB
CALL
POP
RET

PUSH
LDB
CALL
POP
RET

CH

AX

AL, #CR
TXDATA
AL, #HLF
TXDATA
AL#H"
TXDATA
AL#H"
TXDATA
AX

AX
AL, #CR
TXDATA
AX

AAAAAAAAAAAAAAAAAAAAAAAIIAAAAAXAAAAXX

1 HEX TO 2 ASCI1 PROCEDURE
- AL

OUTRUT : SBUF

MCDIFY - NONE

> INPUT

= AAAAAAAAAAXAAAAAAAAAAAAAI AKX XA AAAAXXX
£

HTCA2:

PUSH
PUSH

LDB

SHRB
CALL
CALL
LDB

CALL
CALL

AX
BX

AH,AL
AL ,#04
HTCA
TXDATA
AL,AH
HTCA
TXDATA
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POP BX
POP AX
RET

HTCA1: CALL HTCA
CALL TXDATA
RET

HTCA:  ANDB AL ,#0FH
LDB BHH,#00H

LDB BL,AL
LDB  AL,T_HTCA[BX]
RET

T_HTOA: DCB "(0123456789ABCDEF "

= AAAAAAAAAAXAAAAAAAAAAAAAI AKX AKX AAAAXAAX
£

;2 ASCI1 TO 1 HEX CONVERT
; INPUT = [BX]:msh, [BX+1]:Isb
; CUTPUT = AL, C(SET IF ERRCR)
; MCDIFY : AX
; AAAAAAAAAAXAAAAAAAAXAAAXAAAXAXAAXAAAXX
ATCH2:
PUSH BX

LDB  AL,[BX]

CALL  ATCH
BC AT1
SHLB  AL,#04
LDB  AH,AL
INC  BX

LDB  AL,[BX]
CALL  ATCH
BC AT1
CRB  AL,AH

AT1: POP BX
RET

ATCH:  CVPB AL ,#2FH

BNH ATC8
CvVPB AL ,#39H
BH ATC2
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;ERRCR NCT HEX

BR ATC6
ATC2: CVPB AL ,#40H
BNH ATC8
CvVPB AL ,#46H
BH ATC8
ADDB AL ,#0SH
ATC6:=  ANDB AL ,#0FH
CLRC
BR ATC9
ATC8:
SETC
ATC9:  RET
BINTCCEC:
PUSH BX
PUSH DX
LD DX ,#000CH
DI DAX,#10
STB OL,BL
LD DX ,#000CH
DI DAX,#10
SHLB DL,#4
CRB BL,DL
LD DX ,#000CH
DI DAX,#10
STB OL,BHH
LD DX ,#000CH
DI DAX,#10
SHLB DL,#4
CRB BHH,DL
ST BX,AX
POP DX
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;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10
;STCRE LSB
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;DAX CIVIDE BY 10

;DX=0000, AX=NUMBER
;DAX CIVIDE BY 10

;STCRE MSB



POP BX

RET
DELAY:

PUSH CcX

LD CX,#OFFFFH
DEL1: NCP

DEC CX

INE DEL1

POP CcX

RET
DSEG AT 900CH
DO_MCCEL_NO: DSB 1
DO_DRY_STEP: DSB 1

DO_TIVE_STEP: DSB 1

DO_TENP_DRY: DSB 1

DO_TEVP WET:  DSB 1
DO_LEC1: DSB 1
DO_RELAY_VALUE: DSB 1
DO CT VALUE:  DSB 1
DO_TIVE_TOTAL: DSB 1
DO_SUN: DSB 1
DO_ERRCR WORK: DSB 1
DSB 1
DSB 1
DSB 1
DSB 1
DSB 1
D1 MOCEL_NG:  DSB 1
D1 DRY_STEP:  DSB 1

D1_TIVE_STEP: DSB 1
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D1_TENP_DRY: DSB 1

D1_TENP_WET: DSB 1
D1 _LEC1: DSB 1
D1_RELAY VALUE: DSB 1
D1_CT_VALUE: DSB 1
D1_TIVE_TCTAL: DSB 1
D1_SUv: DSB 1
D1_ERROCR_WORK: DSB 1
DSB 1
DSB 1
DSB 1
DSB 1
DSB 1
D2_MCCEL_NO: DSB 1
D2_DRY_STEP: DSB 1

D2_TIVE_STEP: DSB 1

D2_TENP_DRY: DSB 1
D2_TENP_WET: DSB 1
D2_LEC1: DSB 1
D2_RELAY_VALUE: DSB 1
D2_CT_VALUE: DSB 1
D2_TINVE_TCTAL: DSB 1
D2_SUv: DSB 1
D2_ERROCR_WORK: DSB 1
bSB 1
bSB 1
bSB 1
bSB 1
bSB 1

D3 NODEL_NO:  DSB 1
D3 DRY STEP:  DSB
D3 TIVE_STEP:  DSB 1

=

D3_TENP_DRY: DSB 1
D3_TENVP_WET: DSB 1
D3_LEC1: DSB 1
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D3_RELAY_VALUE: DSB
D3 CT VALUE:  DSB
D3 TIVE_TOTAL: DSB
D3_SUN: DSB
D3_ERROR WORK: DSB

DSB

DSB

DSB

DSB

DSB
D4 NODEL_NO:  DSB
D4 DRY STEP:  DSB
D4 TIVE STEP:  DSB
D4 TEVP DRY:  DSB
D4 TEVP WET:  DSB
D4_LED1: DSB
D4_RELAY VALUE: DSB
D4 CT VALUE:  DSB
D4 TIVE_TOTAL: DSB
D4_SUN: DSB
D4_ERROR WORK: DSB

DSB

DSB

DSB

DSB

DSB
D5 MODEL_NO:  DSB
D5 DRY STEP:  DSB
D5 TIVE_STEP:  DSB
D5 TEVP_DRY:  DSB
D5 TEVP_WET:  DSB
D5_LEC1: DSB
D5_RELAY VALUE: DSB
D5 CT_VALUE:  DSB
D5 TIVE_TOTAL: DSB
D5_SUN: DSB

= PRERERREL PR R R

PP

= PRERERERE L S

PR

S
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D5_ERROR_WORK:

D6_MODEL_NO:
D6_DRY_STEP:
D6_TIVE_STEP:

D6_TEVP_DRY:
D6_TENP_WET:
D6_LEC1:

D6_RELAY VALUE:
D6_CT_VALUE:
D6_TIVE_TOTAL:
D6_SUN:

D6_ERROR_WORK:

D7_MOCEL_NO:
D7_DRY_STEP:
D7_TIVE_STEP:

D7_TEVP_DRY:
D7_TENP_WET:
D7_LEC1:

D7_RELAY_VALUE:
D7_CT_VALUE:
D7_TIVE_TOTAL:
D7_SUN:

D7_ERROR_WWORK:

DSB
bSB
bSB
bSB
bSB
bSB

DSB
DSB
DSB

DSB
DSB
DSB

DSB
DSB
DSB
DSB

DSB
bSB
bSB
bSB
bSB
bSB

DSB
DSB
DSB

DSB
DSB
DSB

DSB
DSB
DSB
DSB

DSB
bSB
bSB

e
H

PR

= PRERERREL S

PP

PR R R

=
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DSB
DSB
D8 NODEL_NO:  DSB
D8 DRY STEP:  DSB
D8 TIVE STEP:  DSB
D8 TEVP_DRY:  DSB
D8 TEVP_WET:  DSB
D8_LEC1: DSB
D8_RELAY VALUE: DSB
D8 CT VALUE:  DSB
D8 TIVE_TOTAL: DSB
D8_SUN: DSB
D8_ERROR WORK: DSB
DSB
DSB
DSB
DSB
DSB
D9 NODEL_NO:  DSB
D9 DRY STEP:  DSB
D9 TIVE STEP:  DSB
D9 TEWP DRY:  DSB
D9 TEVP WET:  DSB
D9 _LEC1: DSB
D9 _RELAY VALUE: DSB
D9 CT VALUE:  DSB
D9 TIVE TOTAL: DSB
D9_SUN: DSB
D9_ERROR WORK: DSB
DSB
DSB
DSB
DSB
DSB

END

PP

= PRERERREL PR R R

PP

S

PR R RRR
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