BAB YV

KESIMPULAN DAN SARAN

Bab ini berisi kesimpulan yang diperoleh selama pembuatan “Sistem

Ticketing pada Kereta Api dengan Menggunakan Kartu Magnetik”, serta

beberapa saran untuk pengembangan di masa mendatang.

5.1. Kesimpulan

1. Berdasarkan hasil pengujian cara kerja alat sebagai berikut :

Dengan persentase keberhasilan 100% berdasarkan tabel pengujian 4.1
(Rangkaian Infra Merah) dan 4.2 (switch pada komunikasi serial).
Dengan persentase keberhasilan 97% berdasarkan tabel pengujian 4.3
(Saat akan masuk area stasiun), 4.4 (Saat akan keluar area stasiun) dan
4.5 (User Pengguna KA Pada PC).

Maka Sistem ZTicketing pada Kereta Api dengan Menggunakan
Kartu Magnetik ini berjalan dengan baik.
Kartu — kartu yang telah terdaftar dapat digunakan dengan baik. Saldo
penumpang berkurang sesuai dengan stasiun yang dituju. Schingga

tiket tidak digunakan satu kali seperti tiket yang ada saat ini.

5.2. Saran

L.

Sistem dikembangkan dengan mengisi data pelanggan kereta api di
kartu sehingga databasenya tidak berada di stasiun secara keseluruhan.
Terdapat cara untuk membeli tiket melalui sistem pemesanan melalui

sms (short message service) dari ponsel.
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Pemrograman Visual Basic “System Ticketing”
Form Main Menu

Private Sub Mabout_Click()
Label3.Caption = "Program ini didesain untuk TA yang berjudul System
Ticketing Pada Kereta Api dengan Menggunakan Kartu magnetik Oleh
Andri.F.F"
End Sub
Private Sub MKonek uc Click()
FrmTesting_uc.Show
End Sub

Private Sub MLogOut_Click()
MSaldo.Enabled = False
MVoucher.Enabled = False
MLogln Enabled = True
MLogOut.Enabled = False
Mserial Enabled = False

End Sub

Private Sub MSaldo_Click()
FrmSaldo.Show
End Sub

Private Sub MSCOMM_Click()

FrmUbahMSComm.Show

End Sub

Private Sub MCIn_Click()
FrmCekIn.Show

End Sub

Private Sub MCOut_Click()
FrmCekOut.Show
End Sub

Private Sub MExit_Click()
Unload FrmCekIn
Unload FrmCekQOut
Unload FrmLoglIn
Unload FrmMainMenu
Unload FrmSaldo
Unload FrmTesting uc
Unload FrmUbahMSComm
Unload FrmValidasi
Unload FrmVBaru
Unload FrmVlsi

End Sub



Private Sub MLoglIn Click()
FrmLogin.Show
End Sub

Private Sub MValidasi_Click()
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End Sub

Private Sub Form L\'}ad{}

Dim ok As String

MSaldo Enabled = False
MVoucher.Enabled = False

ML.ogIn Enabled = Troe

MLogOut Enabled = False

Mserial Enabled = False

'SETTING FOR SERIAL COMUNICATION
Dim Instring As String

‘Use COM!

MSComm]1.CommPort = 1

9600 baud,no panty,8 data,and 1 siop bit
MSComm].Settings = "9600,N.8,1"
MSComunl . InputLen =0

"Text2. Text = MSComm.Input

End Sub

Private Sub MVBaru_Click()
FrmVBaru.Show
End Sub

Private Sub MVIsi_Click()
Frimi Visi. Show

End Sub

Form CekIn
Option Explicit
Dim con As ADODB.Connection
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Dimrs As DB.Recordsel
Private Sub emdReset Click()
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TxtPIN. Text=""
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FrmMainMenu.MSComm1.Output = "U"
End It
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End Sub



Private Sub emdBatal Click()
Unioad Me
End Sub

Private Sub emdTerima_Click()
If FrmiMamiMenu. MSComiml . Port tOpen = True Theii
TxtNomor. Text = FrmMainMenu. MSComm 1. Input

TxtPIN=0

cmdTerima.BackColor = &HFF00&

Dim kodeTiket As String
Dim noPIN As Siring

Dim mysql As String

kodeTiket = TxtNomor. Text
noPIN = TxtPIN.Text

With rs
Y NOTT T s L w2 I A0 A0k | b ] h 1 rmy ] m 1 b B bt | i

.oourct: ="SELECT * irom TbiTiket where KodeTiket=" & kodeTiket _

" and PIN = " & noPIN & " and masaberlaku>" & Date _
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ActiveConnection = con
Tywrome Terma — n AN waonl axro ot
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.CursorLocation = adUseClient
T nr\kTvnp = adlockRatehOntimistic
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Open
End With

Ifrs.RecordCount = 1 Then

mysql = "INSERT INTO ThiCheckIn(KodeTiket) VALUES(" & kodeTiket

& !!) t
con.Execute (mysql)

MsgBox ("Anda Berhasil Cek In")

Hr ;xu}v{uuuvxmu MSConmumnl. PortOpen = Ll.uc 111CTH
FrmMainMenu MSComm 1.Output = *V*
Fnd If
Else
MsgRox ("Kartu Anda Tidak Vahd™)
End If
rs.close

TxtNomor. Text=""



TxtPIN. Text=""

TxtNomor.SetFocus
Else
MsgBox ("Konekkan ke uc terlebih dahulu™)
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End Sub

Private Sub Form_Load()
Set con = New ADODR.Connection

con.Open "Provider=MSDASQL..1;Persist Security Info=False;Data

Source=BAKereta™

'con.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" & _
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Set rs = New ADODB.Recordset

H PrmMainMenu MSComm 1. PortOpen = Truc Then

FrmMainMenu MSComm 1 Output = "U"
EndIf
End Sub

Form CekQOut

Option Explicit

Dim con As ADODR Connection

Dim rs As ADODB . Recordset

Dmmrs1 As ADODB.Recordset

Private Sub cmdBatal_Click()
Unload Me

End Sub

Private Sub ecmdReset Click()
TxtiNomor.Text = **
TxtPIN.Text =""
If FrmiviainMenu. MSComm i.PoriOpen = True Then
FrmMainMenu MSComm1.Output = "U"

b I g
a1l

End Sub

Private Sub cmdTerima_Click()

If FrmMainMenu. MSComm i . PortGpen = True Then
TxtNomor. Text = FrmMainMenu. MSComm 1. Input
TxtPIN=0

cmdTerima.BackColor = &HFF00&



Dim kodeTiket As String
Dim noPIN As String
Dim mysqgl As String
Dim Saido As Currency

kodeTiket = TxtNomor. Text
noPIN = TxtPIN. Text

With s

.Source = "SELECT * from TbiTiket where KodeTiket=" & kodeTiket _
& " and PIN =" & noPIN & " and masaberlaku>" & Date
& " and len(PIN) = * & Len{noPIN)

ActiveConnection = con
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.CursorLocation = adUseClient

.LGC;{TYP\- = adLGCkBatCh\JP'{ mistic

.Open

End With
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If rs.RecordCount = | Then
With s
close
Source = "SELECT * from TbiCheckin where KodeTikei='
& W

.nuu veloiiiection = coit

CursorType = adOpenKeyset

— T Tanf et
LursorLocation = adUscChent

LockType = adLockBatchOptimistic
Open
End With

If rs.RecordCount = 1 Then
mysql = "DELETE FROM TbiCheckin WHERE KodeTiket =" &
kodeTiket & """
con.Execute (mysql)

With rs1
.Source = "SELECT * from TbiTiket where KodeTiket=" & kodeTiket
& "IN
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.CursorTypc = adOpenKeyset
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LursorLocation = adUs \./ll\-nll!

LockType = adLockBatchOptimistic
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End With



Saldo = 1s51.Fields("saldo"). Value
15].close

If Saldo > O Then

~ T VR LAY
MsgBox ("Anda Beihasil Cek Gut")

If FrmMainMenu MSComm 1 .PortOpen = True Then
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End If
Flse

A Ay

MsgBox ("Saldo Anda telah habis, silahkan mengisi dulu")
If FrmMaimmMenuy MSComm 1. PortOpen = True Then
FrmMainMenu MSComm1.Output = "E"
End If
End If
Else
MsgBox {"Anda belum pernah Cek In*)
End If
Eise
MsgBox ("Kartu Anda Tidak Vald™)
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Dllu 1L

18.close

TxtNomor. Text =""
TxIPIN. Text = ""

TxtNomor.SetFocus
End If
End Sub

Private Sub Form_Load()
Set con = New ADODDB Connection

con.Open "Provider=MSDASQL.1;Persist Security Info=False;Data

Qrirrna—T VR AVofni‘n"
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Set rs = New ADODB. Recordset

Set rgl =New ADODNR Recordset

If FrmMainMenu MSComm1 . PortOpen = True Then
FrmMainMenu MSComm]1 Output = "1"

End If

End Sub



Form Login
Option Explicit
Dim con As ADODB.Connection
Dim rs As ADODB. Recordset

Private Sub emdBatal Chck()
Uniocad Me
End Sub

Private Sub emdOK._Click()
Dim usernaine As Striig

Dim password As String

usermname = TxtUserName. Text
password = TxtPassword Text
With rs
Source = *SELECT * from TbL User where UserName=" & username _
& "' and Password =" & password & "' and len(Password) = " &
Len(password)
.ActiveConnection = con

.CursorLocatlon adUseChent

LockType = adLockBatchOptimistic

.Open

Fnd With

If rs.RecordCount = 1 Then
FrmMainMienu MSaldo.Enabied = True
FrmMainMem.MVoucher.Enabled = True
Frmiiamnvienu.MLogin. Enabied = Faise
FrmMainMenu. MLogOut Enabled = True
FrmMaiinvenu. Mserial Eiabled = Tiue

MsgBox ("Selamat datang * & username)

1s.close

Unload Me
Else
MsgBox ("Nama User atau Password Tidak Valid")

TxtUserName. Text =*"
TxtPassword. Text = ""

TxtUserName.SetFocus



rs.close
End If
End Sub

Private Sub Form Load()

(o 0 e am — e A T
Set con = New ADDODB. Comnection

con.Open "Provider=MSDASQL.1;Persist Security Info=False;Data

Q "
Source=DBAKcrcta

'con.Open "Provider=Microsoft. Jet. OLEDB.4.0;Data Source=" &
' A;np Path & "Databage\data mdh:Tlger Id=admin: DQGQ‘IJ(}"’A_'

Lianasy Adddak NAF

Set rs = New ADODB.Recordset
Fnd Sub

Form Saldo
Option Explicit
Dim con As ADODB.Comection
Dim rs As ADODB . Recordset
Dim rs2 As ADODB Recordset

Dim rs3 As ATVODEB Recordset
Dim intPesan As TextBox

Private Sub CmdStaAl Chick()
Dim kodeTiket As Sti"ﬁ"%
Dim SaldoAsal As Currency

Dim Kredit Ag (Thyrenevy

Kredit As Currency
Dim mysqgl As String
If FrmMainMenm MSComm 1 PortOpen = True Then
If FrmMainMenu MSComm 1 .Output ="P" Then
If FrmMainMenu MSComm .Input = "TAA" Then
CmdStaA 1l BackColor = &HFF00&
With rs
Source = "SELECT * from TbiCheckin®
ActiveConnection = con
CursorType = adOpenKeyset
.CursorLocation = adUseClient

PR Ly o S . "
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" Ambil Tanf dari TbiTanf

With rs2
Source = "SELECT * from TbiTarif where stasiun = 1"
AciveConneciton = con
.CursorTy pe = adOpenKeybet

N RS | s FUPW o} B
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.LockType = adLockBatchOptimistic

.Open
End With

Kredit = rs2.Fields("Tarif"). Value
rs.MoveFirst

While Not (rs.EOF)
lrerlpTI_kef =18 ﬁ:p‘ﬂef”}’r\dﬁ-q’tbaﬂ'\ v Fal

eTiket") Value
'Ambil Saldo Tiket dari TbiTiket
With rs3
.Source = "SELECT * from TblTiket where kodeTiket =" & kodeTiket &

AgctiveConnection = con
LursorType = adOpenKeyset
CursorLocation = adUseClent

T 1- T - AT
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End With

SaldoAsal = rs3 Fields("Saldo"). Value
SaldoAsal = SaldoAsal - Kredit

mysql = "UPDATE TblTiket SET Saldo =" & SaldoAsal & " where
kodeTiket =" & kodeTiket & ™
con.Execute (mysql)
rs3.close
rs.MoveNext
Wend

15.close

rs2.close

MsgBox ("Saldo Telah Terupdate")
End if
End If
End If

End Sub

Private Sub cmdBatal Chick()
{Inload Me

hEAwriate

End Sub

Private Sub emdhitung_Click()
Timerl.Interval = 60000 '1 menit



Timerl.Enabled = True
End Sub

Private Sub CmdStaA2 Click()
Dim kodeTiket As String
Dim SaldoAsal As Currency
Dim Kredit As Currency
Dim mysql As String
If FrimMainMenu MSComin 1. PortOpen = True Then
If FrmMamMenu MSComm1.Qutput = "P" Then

Tf B AAnsn A A =" H T
I FrmMamMenu MSConun ! Input ="TAA" Then

CmdStaA2 BackColor = &HFF00&

With rs
Source = "SELECT * from TbiCheckIn"
ActiveConnection = con
.CursorType = adOpenKeyset
CursorLocation = adUseChent
.LockType = adLockBatchOptimistic
Open

End With

" Ambil Tarif dari ThlTanf
With 152
Source = "SELECT * from TblTarnf where stasjun = 1"
AcitveConnection = con
CursorType = adOpenKeyset
.CursorLocation = adUseClient
LockType = adLockBatchOptimistic
.Open
End With

Kredit = rs2 Fields("Tarif"). Value
rs.MoveF1irst

While Not (rs. EOF)
kodeTiket = rs.Fields("kodeTiket"). Value

'Ambil Saldo Tiket dari ThlTiket
With rs3
Source = "SELECT * from TbliTiket where kodeTiket = "™ & kodeTiket &

ActiveConnection = con

LCursoi Type = adOpenKeyset
CursorLocation = adUseClient

LockType = adLockBatchOptinustic



Open

End With

SaldoAsal = rs3.Fields("Saldo").Value
SaldoAsal = SaidoAsal - Kredit

mysql = "UPDATE TblTiket SET Saldo = " & SaldoAsal & " where
kodeTiket =" & kodeTiket & ™
con.Execute (mysql)
rs3.close
rs.MoveNext
Wend
1s.close
rs2.close
MsgBox ("Saldo Telah Terupdate")
End If

End If

.1
A If

End Sub

Private Sub CmdStaB1 Chck()
Dim kodeTiket As String
Dim SaldoAsal As Currency
Dim Kredit As Currency
Dim mysqt As String
If FrmMainMenu MSComm 1 .PortOpen = True Then
If FrmMamMenu.MSComm1.Output = "P" Then
If FrmMainMenu MSComm1.Input = "TBB" Then
CmdStaB1.BackColor = &HFF00&
With rs
Source = "SELECT * from TbiCheckin”
.ActiveConnection = con
Cursoriype = adOpenKeyset
.CursorLocation = adUseClient
LockType = adL.ockBatchOptiimistic

End With

" Ambil Tanf dan TblTanf
With rs2
.Source = "SELECT * from TblTarif where stasiun = 2"
JAgtiveConnection = con
.CursorType = adOpenKeyset
LCursorLocation = adUseClient

LockType = adLockBatchOptimustic



.Open

tnd With
Kredit = rs2.Fields("Tarif"). Value
rs.MoveFirst

While Not (rs.EOF)
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'Ambil Saldo Tiket dari TblTiket
With rs3
Source = "SELECT * from TblTiket where kodeTiket =" & kodeTiket &

ActiveConnection = con

gy

LursorType = adOpenKeyset
.CursorLocation = adUseChent

LockType = adLockBatchOptimistic

End With
SaldoAsal = rs3.Fields("Saldo"). Value
SaldoAsal = SaidoAsal - Kredit

mysql = "UPDATE TblTiket SET Saldo = * & SaldoAsal & " where
kodeTiket = ' & kodeTiket & ™
con.Execute (mysql)
rs3.close
rs.MoveNext
Wein
rs.close
rs2.close
MsgBox ("Saldo Telah Terupdate")
End It
End If
End if

End Sub

Private Sub CmdStaC1_Click()
Dim kodeTiket As String
Dim SaldoAsal As Currency
IDim Kredit As Currency
Dim mysql As String

ki LA N SIS N SRR N I 4 F o SN | — [ VORI SR § o1 S
If FrnnMambienu. MSCoiin 1.Puﬁupch = 1i | IICIL



If FrmMamMenu.MSComm 1.Output = "P" Then
CmdStaC1.BackColor = &HFF00&
With 18
.Source = "SELECT * from TblCheckIn"
ActiveConnection = con
CursorType = adOpenKeyset

ChraneT acotion == o AT Tanf lianms
RWITIE S S WL VTR I B e AN W 1 LV 1 £

.LockType = adLockBatchOptimistic

B

End With

" Ambil Tarif dari TblTarif
With rs2
Source = "SELECT * from TblTanf where stasiun = 3"
ActiveConnection = con
.CursorType = adOpenKeyset
.CursorLocation = adUseClient
LockType = adl.ockBatchOpitimistic

Kredit = rs2.Fields("Tarif"}).Value
rs.MovelFirst

While Not (rs.EOF)
1. .. 1 -T:I ~
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'Ambil Saldo Tiket dann TblTiket
With 153
Source = “SELECT * from TblTiket where kodeTiket =" & kodeTiket &

ActiveConnection = con
Lursor Type = adOpenKeyset
.CursorLocation = adUseClient

LockType = adLockBatchOptimistic

Open

End With
SaldoAsal = rs3 Fields("Saldo").Value
SaldoAsal = SaldoAsal - Kredit

mysql = "UPDATE TblTiket SET Saldo = " & SaldoAsal & " where
kodeTiket =" & kodeTiket & ™
con.Execute (mysql)



r33.close
rs.MoveNext
Wend

rs.close
rs2.close
MsgBox ("Saldo Telah Terupdate™)

End ¥

End If
Fnd I
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End Sub
Private Sub CmdStaD1_Click()

Dim kodeTiket As String
Dim SaldoAsal As Currency
Dim Kredit As Currency
Dim mysql As String
If FrmMainMenu.MSComm]1.PortOpen = True Then
If FrmMaimMenu MSComm1.Output = "P" Then
If FrmMainMenu. MSComm 1.Input = “TDD" Then
CmdStaD1.BackColor = &HFF00&
With rs
Source = "SELECT * from TbiCheckIn"
ActiveConnection = con
.CursorType = adOpenKeyset
CursorLocation = adUseClient
LockTvpe = adLockBatchOptimistic

.Open
End With

" Ambil Tarif dari TblTarif
With rs2
.Source = "SELECT * from TblTanf where stasiun = 4"
ActiveConnection = con
CursorType = adOpenKeyset
.CursorLocation = adUseChent
LockType = adLockBatchOptimistic

Open
End With
Kredit = 152 .Fields("Tanf").Vale

rs.MoveFirst

While Not (rs.EOF)



kodeTiket = rs.Fields("kodeTiket"). Value

'Ambil Saldo Tiket dari ThlTiket
Wiih 153
Source = "SELECT * from TblTiket where kodeTiket =" & kodeTiket &

1381

ActiveConnection = con
LursorType = adOpenKeysct
CursorLocation = adUseClient
LockType = adLockBatchOptimistic

PR

.Open
End With

SaldoAsal = rs3.Fields("Saldo").Value
SaldoAsal = SaldoAsal - Kredit

mysql = "UPDATE TblTiket SET Saldo = " & SaldoAsal & " where
kodeTiket =" & kodeTiket & ™

con.Execute (mysqh)

rs3.close

rs.MoveNext

|
Chig

1s.close

1sZ.close

MsgBox ("Saldo Telah Terupdate™)
End if

End If

Y_3ITL
Eind If

End Sub

Private Sub CmdStaB2 Chck()
hm kodeTiket Ae String

AarA AnIna L 2RV 2k R PLA had

Dim SaldoAsal As Currency
Dnm Kredit As Currency
Dim mysql As String
If FrmMainMenu. MSComm 1. PortOpen = True Then
If FrmMainMemu MSComm 1.Output = "P" Then
If FrmMainMenu. MSComm 1 .Input = "TBB" Then
CmdStaB2.BackColor = &HFF00&
With rs
Source = *SELECT * from TbiCheckIn”
ActiveConnection = con
CursorType = adOpenKeyset
.CursorLocation = adUseClient

T 1o AT L LTy TN o Tkl
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.Open
End With

" Ambil Tarif dari TblTarif
With rs2
Source = "SELECT * from TblTarif where stasiun = 2"
ActiveConneciion = con
CursorType = adOpenKeyset
LursorLocation = adUseClient
LockType = adLockBatchOptimistic

M
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End With

Kredit = rs2.Fields("Tanf").Value

rs.MoveFirst

While Not (rs.EOF)
kodeTiket = rs.Fields("kodeTiket"). Value

'Ambil Saldo Tiket dari TblTiket
With rs3

Source = "SELECT * from TbiTiket where kodeTiket = " & kodeTiket &

ActiveConnection = con

o b

Cursor 1yyu = auupalu:xc\mtn
.CursorLocation = adUseClient
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End With

SaldoAsal = rs3.Fields{"Saldo"). Value
SaldoAsal = SaldoAsal - Kredit

mysql = "UPDATE TbiTiket SET Saldo =" & SaldoAsal & " where
kodeTiket = & kodeTiket & “
con.Execute (mysql)
1s3.close
rs.MoveNext
Wend

rs.close

rsZ.ciose

MsgBox ("Saldo Telah Terupdate™)
End If

End If



End If
End Sub

Private Sub CmdStaC2_Chick(}
Dim kodeTiket As String
Dim SaldoAsal As Currency
Dim Kredit As Currency
Dim mysql As String
.I.J. Fuluvmuuvmuu lV{OCUlulll 1. OL lU})Ull. - wac 11161

If FrmMamMenu. MSComm1. Output "P" Then

¥ FrmMamMeenu. MSComm!. Lll}JuL ="TCer T“‘u{‘.ﬁ
CmdStaC2.BackColor = &HFF00&
With rg

Source = "SELECT * from TbiCheckIn"
ActiveConnection = pon
LursorType = adOpenKeyset
.CursorLocation = adUseClient
LockType = adLockBatchOptimistic
.Open

End With

" Ambil Tarif dari ThiTarif

With rs2
.Source = "SELECT * from TblTarif where stasiun = 3"
ActiveConneciion = con
.CursorType = adOpenKevset

Cm 501 lJUL'd uuu - auuac\., uUllL

LockType = adLockBatchOptimistic

Open

End With
Kredit = rs2 Fields("Tarif"). Value
rs.MoveF1rst

While Not (rs. EOF)
kodeTiket = rs.Fields("kodeTiket"). Value

‘Ambil Saldo Tiket dart TblTiket
With rs3
Source = "SELECT * from TblTiket where kodeTiket = ™ & kodeTiket &

ActiveConnection = con

P VR, s IR Po SRR /- Y
ALUFSOTLYpEe = auupcumu:}bct
.CursorLocation = adUseChent



.LockType = adLockBatchOptimistic
.Open
End With

SaldoAsal = rs3.Fields("Saldo").Value

Q¥ 3 A1 QT A | Vg Bt
Sdaounsal — Odld\)ﬂbdl Areait

mysql = "UPDATE TblTiket SET Saldo =" & SaldoAsal & * where
kodeTiket =" & kodeTiket & "

con.Execute (mysql)

1s3.close

rs.MoveNext

L § ¥R |
VVCIKL

rs.close
rs2.close
MsgBox ("Saldo Telah Terupdate™)

End If
End If

3 T8
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¥nd Sub

Private Sub CmdStaD2 Click()
Mm kodeTikat Ac Qh'w}g

Dim SaldoAsal As Currency
Dim Kredit As Currency

Dim mysql As String
If FrmMamMenu. MSComm1.PortOpen = True Then
If FrmmMainMenu MSComm1.Output = "P" Then
If FrimMaimMenu.MSComm1.Input = "TDD" Then
CmdStaD2. BackColor = & HFF00&
With s
Source = "SELECT * from TbiCheckin®
ActiveConnection = con
LCursorType = adOpenKeyset
.CursorLocation = adUseClient
LockType = adLockBatchOptimistic
.Open

End With

" Ambil Tarif dan TblTanf

With rs2
Source = "SELECT * from TbiTarif where stasiun = 4"
AcitveConnection = con
CursorType = adOpenKeyset

[ TGN, [P G, | g PR e} LY
A UESOLLOCaLoiT = aauSeLiicii



.LockType = adLockBatchOptimistic
Open
End With

Kredit = rs2 Fields("Tarif"). Value
rs.MoveFirst

While Not (15.EOF)
LadeTil-at = rg_F;nﬂAe{"l’ode@be"'}‘!alug

kodeTiket ields("kodeTik
'Ambil Saldo Tiket dari TblTiket
With rs3

Source = "SELECT * from TblTiket where kodeTiket =™ & kodeTiket &

ActiveCommnection = con

F SNy o SO o W ¥ S §
ALUSOL 1Y PE = aluUpGIiingySel
.CursorLocation = adUseClient

T ~anl-Trren == AT anl.anfnl-.f'\niiqninfin
SLGUR L YPO — GGLOCR ST /DU EUS

.Open

End With

SaldoAsal = rs3.Fields("Saldo"). Value
SaldoAsal = SaldoAsal - Kredit

mysqgl = "UPDATE TblTiket SET Saldo = " & SaldoAsal & " where
kodeTiket =" & kodeTiket & 7

con.Execute (mysql)

1s3.close

1s.MoveNext

...
VY CLILL

rs.close
1s2.close
MsgBox ("Saldo Telah Terupdate™)

End If
End If

T3 T
rans 11

End Sub

Private Sub Form_Load()
Set con = New ADODB.Connection
con.Open "Provider=MSDASQL.1;Persist Security Info=False;Data

Source=DJBAKereta"
‘con.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" & _



' App.Path & "\Database\data.mdb;User Id=admin;Password=,"
Set rs = New ADODB.Recordset
Set rs2 = New ADODB Recordset
Set rs3 = New ADODB. Recordset
End Sub

e el
FllleC DUU J. Llll.Gl 1 1 JJ.HUI.()

Timer2.Interval = 60000 'l menit

T = i —_
Tmcer? Enabled = True

End Sub
Private Sith Timer? Timer)

R P A

Timer3.Interval = 60000 'l menit
Timer3 Enabled = True

End Sub

Private Sub Timer3_Timer()
Timer4 . Interval = 60000 '1 memit
Timer4 Enabled = True

End Sub

Private Sub Timer4_Timer()
Timer3.Interval = 60000 '1 menit
Timer5.Enabled = True

T3 .1 Qo
LA DUy

Private Sub Timer5_Timer()
MsgBox ("Waktu Udah 5 menit®)
End Sub

Form Testing Uc
Option Explicit
Dim 1 As Integer
Dim Buifer As Variant
Dim Empty_Buffer As Variant
Dim sBuffer As Stiing
Dim lEnd As Long
Dim sData As String
Dim Instring As String
Dim sMidText As String

LR AR

Private Sub emdPilih_Chick()

If FrmMamMenu. MSComm 1.PortOpen = True Then
FrmMainMenu. MSComm 1.Output = "P"

End If

End Sub

Private Sub Form Load()

M al2iiffar Ao Chrinoe

AU SOULTIST /A8 S e =)

Dim lEnd As Long



'Dim sData As String
Private Sub send Click()
If FrmMainMenu. MSComm 1. PortOpen = True Then
Frmdamivienu. MSComm1.Ouiput = Texti. Text
send.BackColor = &HFFO0&
End If
End Sub
~nssvror {laal-M

Deserntn Qi o
ik vuua uuu A%l Vil \.rllUl\U

recerver.BackColor = &HFF00&
f FrmMamMern MSCoamm 1 Part = Trma Then

dh A AARALVANAAARAV AW LA LY LhS N CFALALAR L A VR AN A LA AL AlwRA

Text2.Text = FomMainMenu. MSCommi Input
If FrimMamMenu, qunmml_,PQrtDpfn Then
If Text2. Text = "NAA" Then
MsgBox ("Selamat Datang Penumpang™)
FrmCekln. Show
Else
if Text2. Text = "“TAA" Then
MsgBox ("Terima Kasih atas Kunjungannya")
FrmCekOut. Show

Else
— MR A AH DL
11 lc?&té lC&l == AR 11IeL
MsgBox ("Cek Kartu Anda")
Fllll" ([11\“’1;)1 G“V‘Y’

Else
Tf Teaxtd Tn\’f ="TAAY" Then

MsgBox ("Hubungi Operator untuk Mengisi")

End If
End Sub

Private Sub clear Click(}

ko W H
1C2&l1 lG?&L

Text?2. Text=""

alane Daal-d ol e — £ TN
CICQI . VAN UL OO DAY

End Sub

2,
L €

Private Sub close_Click()
Unload Me

End Sub

Private Sub disconnect_Click()
If FrmMainMenu.MSComm 1.PortOpen = True Then



FrmMainMenu MSComm 1 .PortOpen = False

End If

StatusBar1 Panels("Status™). Text = “Status : DisConnect”
StatusBarl.Paneis("Setiing"). Text = "Setting : COM" _

& FrmMamMenu. MSConmmm 1.CommPort & "," &

r 1‘imvmuuvu:uu lvxm.,uﬂuu 1. omuugb

Label4.Caption = " Tip : Klik menu Connect untuk membuka Port Serial”

Shapcl . FillColor = &HFF&

disconnect. BackColor = &HFF&
connect RackCaolor = EHRODOOHOOE

AR v LS R A AR [EAVL VAV LTS 4

End Sub

Private Sub connect Click()

Dim 1 As Integer

On Error GoTo Handle Error
Frmiviainivienu.MiSComm1.PortOpen = True
Fori=0To7

(ot PR B o | o TG SR, \
DRAPE L. I 0101 =~ cenr

‘Timer1.Interval = 50 'sementara ntik buka
"Timer1.Enabled = True ‘sementara ntik buka

connect.BackColor = &HFF00&
disconnect. BackColor = &HB000000F

Next 1
StatusBar1.Panels("Status™). Text = "Status : Oftline”
StatusBarl. Panels(“Settmg") Text = "Setting : COM" _

& FrmMamivienu. MSCommi.CommPort & *," &
FrmMamMenu.MSComm1.Settings

Tlaaia O
LALL ouU

Handle Error:

MsgBox Error$, 48, "Konfirmasi Kesalahan Setting®

Fori=0To7

Shapel.FillColor = &HFF&

Next 1

End Sub

Private Sub Timerl Timer()
"FrmMainMens MSComm 1. Output = Text]. Text 'scmentara ntik
"Text2. Text = FrmMainMenu. MSComm] . Input 'sementara ntik buka

End Suuh

vl
unc



Form Ubah MSComm
Option Explicit
Dim 1 As Integer
Dim Buffer As Variant
Dim Empty_Buffer As Variant

Private Sub Command2_Click()
Uniload Me

¥nd Sub

Sub Form_Load()

Dim 1 Ag Inteasr Settinas
£r, etiung

LA L AS HNCE e A < Intacer

DR = Bt =

'Load Port Settings

Fori=1To4d

cbPort. AddItem "COM" & Trim${Str$(1))
Nexi1i

' Load Speed Settings

cbBitsPerSecond. Addliem "110"
chBitsPerSecond. AddItem "300"

1. M L1} 1t
cbBitsPerSceond AddTtem "600

cbBitsPerSecond AddItem "1200"
chBitsPerSecond. Addltem "2400"
cbBitsPerSecond. AddItem "4800"
chRitsPerSecond AddItem "9600"
cbBitsPerSecond. AddItem "14400"
cbBitsPerSecond. AddItem "19200"
cbBitsPerSecond. AddItem "28800"
cbBitsPerSecond. AddItem "38400"
cbBitsPerSecond. Additem "56000"
cbBitsPerSecond. AddItem "57600"
cbiBitsPerSecond. Addiiem "115200"
cbBitsPerSecond. AddItem "128000"

I o BIP b R o RN B W I | PURNRE [] P a VaVat ]
CODISEEroeCond. AQUOIEi  Lo0uuu

' Load Data Bit Settings
cbDataBits. AddItem *57
cbDataBits Additem "6"
cbDataBiis. Addltem “7*
cbDataBits. Addltem "8"

' Load Parity Settings

chDariter A ddTtarm "Taan”

wisL ux;n_}' o RNALERIAARAR AL/ ¥V WLE

cbParity. AddItem "Mark"

chParity AddItem "None"



cbParity. Additem "Odd"
cbParity. AddItem "Space”

" Load Stop Bit Settings
cbStopBits. Addltem *1°
chtopBits AddItem "1.5"
cbStopBits.Additem "2"

' Load Flow Control Settings
cbFiowControl. Additem “None®
cbFlowControl. AddItem "Xon / Xoff™
cbirlowConirol. AddItem "RST"
cbFlowControl. AddItem "Xon / RST"

' Set Default Settings

bty = Tlamen vy Q
Scthing 33— zuuvmux}v{puu_}vu)\/uuﬂvil uCui’ﬁgS

If InStr(Settings, ".") > 0 Then

Offset=12
Else

Offset =0
End If

cbBitsPerSecond. Text = Left$(Settings, Len(Settings) 6 - Offset)

Sclect Case Mid$(Sctungs, Len(Scttings) - 4 - Offscet, 1)

Case "e"
r-RD-:AﬂhI Tistlndex =}

Case "m"
chPanty Listindex = 1
Case "n"
cbParity.ListIndex = 2
Case "o"
cbParity. Listindex = 3
Case s™
cbParity.Listindex = 4
End Seiect

cbDataBits. Text = Mid$(Settings, Len(Settings) - 2 - Offset, 1)
cbStopBits. Text = Right$(Settings, 1 + Ofiset)

chort ListIndeK = Frml\/{ainMenu MSComml. CommPort I
End Sub
Private Sub Commandi_Click()

If FrmMamMenu MSComml. PortOpen True Then

FrimMainMenu MSComin 1. PortOpeii = False



FrmMainMenu. MSComm 1.CommPort = cbPort.Listindex + 1
F nnI\/IamMenu.MSComml.Settmgs = Tr1m$(ch1tsPerSecond Text) & ","

& Lefi®(coParity. Texi, 1) & “," & Trim3{cbDataBits. Text} & "," &
Trim$(cbStopBits.Text)
romMainMerna MSCoiin . Handshaking = cbFlowConitrol. Listlindex
Unload Me
End Sub
Form Validasi
Option Explicit
Dim con As ADODB.Connection

Dim rs As ADODEB. Recordset

Private Sub emdBatal Chck()

Unload Me

'‘Cara Isi textbox nomor kartu

"TxtNomor. Text = Cstr{iviSComm 1. Input)
End Sub

Private Sub emdOK_Click()

TV LradnaTilrat Ao Qirey
L K6aC 1ikct As WiE

Dim noPIN As String
Dim Saldo Ag rhﬂ;’ﬂsy

Axar WIRRANANS L hnr e

Dim masaAktif As Date

If FomMainMenu. MSComm 1.PortOpen = True Then
TxtNomor. Text = FrmMamMenu.MSComm . Input
TxtPIN.Text =0
kodeTiket = TxtNomor. Text
noPiN = TxtPIN.Text

With 1s
Source = *SELECT * from TbiTiket where KodeTiket="" & kodeTiket _
& " and PIN =" & noPIN & " and masaberlaku>" & Date _
& " and len(PIN) = " & Len(noPIiN)
ActiveConnection = con
LursorType = adOpenKeyset
LursorLocation = adUseChent

LockType = adLockBatchOptimistic
.Open
nd W
End With

If rs.RecordCount = 1 Then
Saldo = rs.Fields("saldo™). Value
masaAktif = rs.Fields("MasaBerlaku"). Value



LblSaldo.Caption = "Rp " & FormatNumber(Saldo)
LbiAktif. Caption = FormatDate Time(masaAkt{, vbShortDate)
If FrmMainMenu. MSComm!.PortOpen = True Then
FrmMainMemu. MSCommi.Output = "V*

FrmMainMenu MSCommi Output = "M"

MsgBo*{ ("Kartu Anda Valid")

Tl If
FIFIRLE OS]
Flse
MsgBox ("Kartu Anda Tidak Valid")
End If
TxtNomor.Text =""
TxtPIN. Text = "*

TxtNomor. SetFFocus

1s.close

End if

End Sub

Private Sub emdReset_Click()
TxtNomor. Text —""
TxtPIN. Text=""
LblSaldo.Caption =""
LblAktxf.Captmn ="

End Sub

Private Sub Formn_Load()

Set con = New ADODB.Connection

con.Open "Provider=MSDASQI..1;Persist Security Info=False,Data
Source=DBAKereia"

con Open "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" &

o F
ﬂpp J.‘d.u.l. o \Bdldudbc\ud ia. I..I.IUU UbUl Lu—aunhu fdbbWUIU"

Set rs = New ADODB.Recordset

Lf le.‘t\v{aﬂ‘u\umu Lw.S\./vuuug P\.u (EW v bty llu‘d T‘ﬁuu
FrmMainMenu MSComim1.Output = "U"
End If
End Sub
Form Voucher Baru
Option Exphcit

Dim con As ADODB.Connection
Dim rs As ADODB. Eecordset
Private Sub ecmdBatal Click()



Unload Me
End Sub

Private Sub myreset()
TxtNoKartu. Text = **
TxtPIN.Text = 0"
TxtConfirm. Text = "0"
cmbSaldo ListIndex = -1
cimbAkdtif Listindex = -1
TxtNoKartu.SetFocus

Enad Gk
Dl Juu

Private Sub cmdOK_Click()
Dim Vaiid As Boolean
Dim nomorKartu As String
Dim PIN As Siring
Dim Saldo As Currency

T en cono o ATal0 A o T a
LAEEIL PHIASAAARLLL A LAl

nomorKartu = TxtNoKartu. Text
PIN = TxtPIN. Text

Select Case embSaldo.ListIndex
Case (: Saldo = 5000
Case 1: Saldo = 10000
Case 2: Saldo = 30000
Case 3: Saldo = 100000

oo A Q11 1EANNND
LADC 4. DAIUO — L AN

Case 5: Saldo = 500000
=

End Scleo
masaAktif = Date

Select Case cmbAktif Listindex
Case (: masaAkiif = Date + 30
Case 1: masaAktif = Date + 60
Y o Y . ATl TN a Y
AdBC L. LIESAARLL — Lrdlc T A
Case 3; masaAktif = Date + 180

. +F— &
Casc 4: masaAktif = Date + 365

End Select
Valid = True

1I£f TxtPIN. Text <> TxtConfirm. Text Then
Valid = False



TxtPIN. Text =""
TxtConfirm. Text = 7
TxtPIN.SetFocus

SN T

MsgBox ("Nomor PIN iidak vahid")

End If

If Valid Then

. o
Dim mysqg! As String

mysql = "INSERT INTO TblTiket VALUES(" & nomorKartu & "." & PIN

&

""" & masaAktif & "," & Saldo & ")"
‘MisgBox (mysqi)
con.Execute (mysql)
MsgBox ("Data Kartu telah

Private Sub Form_ILoad()
Set con = New ADODB.Connection
con.Open "Provider=MSDASQL.1;Persist Security Info=False;Data

[ o 30 e i
Source=DBAKereta

‘con.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" &

t . M Tt A A A—.
App.Path & "Databasc\data.mdb;User Id=adnun; Password=,

Set rs = New ADODB.Recordset
End Sub

dine S

Form Voucher 1s1
Option Explicit
Dim con As ADODB. Conneotion

Private Sub cmdBatal Click()
Unioad Me
End Sub

Private Sub myreset()

M AT 17 —= un
1 xtNoORariu. 1 CX

cmbSaldo ListIndex = -1

mbALHf Listindex = -1

ThtN oKartu.SetFocus
End Sub



Private Sub emdOK_Click()

"ey

Dim nomorKartu As String
Dim Debet As Currency
Dim masaAkuf As Daie
Dim mysql As String

nomorKartu = TxtNoKartu. Text

Select Case embSaldo. ListIndex
Cacs N Neahet = SO

Case 1: Debet = 10000

Case 3. Debet = 100000

Case 4: Debet = 150000

Case 5: Debet = 500000
FEnd Select

With rs
Seurce = "SELECT * fi

ActiveConnection = con

.CursorType = adOpenKeyset

Chyvranel ~anntens = o AT Tonfl 1 Ant
S U OUL LAGGAIULL T adll Ul 1lii

.LockType = adlLockBatchOptimistic

B e

End With
Ifrs.RecordCount = 1 Then

masaAktif = rs Fields("MasaBerlaku"). Value
Debet = Debet + rs.Fields("Saldo"). Value

Select Case cmbAktif ListIndex
Case 0: masaAktif = masaAktf + 30
Case 1: masaAktif = masaAktif + 60
Case 2: masaAkif = masaAkuf + 90
Case 3: masaAktif = masaAktf + 180

C -~ Alaall YL
ase 4: umbdtmut = masaAxtif -+ 365

End Select

mysql = "UPDATE TblTiket SET Saldo =" & Debet &
" MasgaRerlaku =" & masaAktif & " WHERE K

L hENLAL FHTLS IR & VLN

nomorKfirtu & "

con.Execute (mysgl)

om 1biTiket where KodeTiket =

N x> 3 [l
& nomoeriani &

eTiket="&



MsgBox ("Transaks: Berhasil")
myreset
End If
End Sub

Private Sub Form_Load()
Sef SO = Ng‘i‘x,r AJ)()T\BC r\ﬂnnr!ﬁnﬁ

LR VLV 9 3 Fs p PSS Ll S S0

con.Open "Provider=MSDASQL. 1;Persist Security Info=False;Data
Source=DBAK ereta”
‘con.Open "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" & _
' App.Path & "\Database\data.mdb;User ld=admin;Password=;"
Set rs = New ADODB Recordset
End Sub
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Program Mikrokontroller Dalam Bahasa C

#include <at89x51 h>
#define clock P1_7
#define datas P1_5
#define al P3 2
#define a2 P3 3
#define a3 P3 4
#define stasiunl PO_7
#define steper P2
#define bl P3 5
#define b2 P3 6
#define b3 P3_7
#define stasiun2 P2 3
#define c1 P1 2

#define c2 P1_3
#define c3 P1 4
#define stasiun3 P2 7
#define datalcd PO
#define rs P1 0
#define e P1_1

// Sensor Stasiun Bagian 11
// Sensor Stasiun Bagian 12
// Sensor Stasiun Bagian 13
// input stasiun 1
// motor steper maju dan mundur
// Sensor Stasiun Bagian 21
// Sensor Stasiun Bagian 22
// Sensor Stasiun Bagian 23
// input stasiun 2
// MSR Pilih1 00}=Naik, 110=Turun,
//001=Cek,111 =Isi
// MSR Pilih2
/f MSR Pilih3
// input stasiun 3

bit c,log,flagl, flag2 flag3 flag4,log2 log3,flag5,.flag6,flag7;

int dataout[15],dtuang[6];
int a,out,datl b, slide.k,pil;
int outl,out2 out3, trima;

void tunda()
{

int 1,

for (1=0;1<1000;1++);

}
void tunda?2()

{

nt i;

for (i=0;i<40000;1++);

}
void tunda3()

{

int i;

for (i=0;1<60000;i++);

}

void kirtm_p(int dat) //kirim command

{ 1s=0; datalcd=dat;

e=1;, ¢e=0;
tunda(),



}

void initled()

{ tunda();
kirim_p(56);kirim_p(56);
kirim_p(56);kirim_p(56);
kirim p(6); kirim p(12);
kirim_p(1);

}

void kirim_k(int dat2) //kirim karakter
{ rs=1; datalcd=dat2;

e=1; e=0;
tunda(),
H
void saldo()
f
1
b=0;
while(1)
{
if (log2)
{
dtuang{b}=trima;
b+,
log2=0,
}
if (b=7)
break;
H
kirim p(0x80);
for (b=1;b<7;b++)
kirim_k{(dtuang{b});
b=0; // masukkan data sisa uang
3
void ambil_bit()
while(clock);
c=datas;
while(!clock);
}
voud isi()
{

kirim_k(0xEA);
kirim_k('S");
kirim_k(0xEA);



void karakter(int kart)

out=out+dati;

{
if (kart==0x45) slide="0";
if (kart==0x16) slide='1";
if (kart==0x1E) slide="2";
if (kart==0x26) slide='3";
if (kart==0x25) shde="4";
if (kart==0x2E) slide='5";
if (kart=—=0x36) slide="6";
if (kart=0x3D) slide="7";
if (kart==0x3E) slide="8";
if (kart==0x46) slide='9’;
}
void sliding()
{ intj;
while(1)
{
datl=1;
out=0;
ambil_bit();
while(c);
for (j=0;j<8;j++)
{
ambil bit();
if (c==1)
dat1*=2;
}
ambil bit();
ambil_bit();
while(!c);
if (log)
{
dataout{b]=out;
log=0;
bt+;
H
if (out=—0xF0)
log=1,
if (out==0x5A)
break;
}
}

void stepermaju()

(T pERPUS
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int sa,loop.k;

a=0x0E;

k=1;

loop=0;

for (sa=0;sa<30;sa++)
{

tunda2();
H
}
void stepermaju2()

int sa,loop,.k;
a=0xEQ;
k=1,
loop=0;
for (sa=0;sa<30;sa++)
{
steper=a*k;
k*=2;
loop++;
if (loop=—4)
{

a=0x10;
k=1;
loop=0;

3
tunda2();
j

void stepermundur()
{
int sa,loop;
a=0x07;
k=1,
loop=0;



for {(sa=0;sa<30;sa++)

{
steper=a/k;
k*=2:
loop++;
if (loop=4)
a=0x08;
k=1,
loop=0;
}
tunda2();
}
}
void stepermundur2()
{
int sa,loop;
a=0x70;
k=1,
loop=0;
for (sa=0;sa<30;sa++)
{
steper=a/k;
k*=2;
loop++;
if (loop—4)
{
a=0x80;
k=1;
loop=0;
}
tunda2(),
}
h
void serint(void) interrupt 4

ES =0; // matikan interrupt serial biar tdk ganggu
if (RT)
{
trima=SBUTF;
if (trima=—"P") // untuk membuka pilihan data slide
flagl=};
if (trima=="U") // untuk membuka kirim data slide
flag2=1;




if (rima=="V") // baca tanda untuk membuka palang pintu masuk dan
saldo saat ini

flag3=1;
if (trima=='S") // baca tanda untuk membuka palang pintu keluar
flagd=1,
if (tnma=—="E") // Ngisi"o saldo
flag5=1;
if (trima==0x00)
flag5=1;
log2=1;
}
RI=0;
ES=1,;
}
void sendchar(unsigned char nilai)
SBUF = nilai;
while (TT);
TI = 0;
}
void init_serial(void){
TMOD = 0x20;
SCON = 0x50;
THI1 =0xFD; // Set baudrate pada 9600 bps
TL1 =0xFD;,
ES=1;
EA =1;
TR1=1;
}
void msrpilih()
{
if{c11=1) if (c2!=1) if (c3!=1)
{
sendchar('N");
}
if{cl) if (c2) if{c3!=1)
{
sendchar("T");
)
if{c1) if{c2) if{c3)
{
sendchar('C');

H
ific1!=1) if(c2!=1) if(c3)



sendchar(T);

}
iffal!=1{ja2!=1(ja3!=1)
{

tunda3();
if(al =1]|a2!=1}ja3!=1)
{
tunda3();
sendchar('A");
H
)
if(b1=1jjb2!=1{jb3!=1)
{
tunda3();
if{bl!=1|b2!=1|jb3!=1)
{
tunda3();
sendchar('A");
}
}

3

void main()

{
log=b=flagi=flag2=flag3=flagd=log2=log3=flag5=0;
mitled();
init_serial();
while(1)

{
if{ flagl)
{
msrpilih();
break;
}
if (flag2)
{
flag2=0;
b=0;
sliding();
if (b—=14)
{
for (a=0;a<b;a++)

i{f (@>=2)&&(a<(b-2)))



karakter(dataout[a}]);
sendchar(slide);
kirim_k(slide);

}
3
if (b==13)
{

for (a=0;a<b;at++)

{
i{f (a>=1)&&(a<(b-2)))

karakter(dataoutfa});
sendchar(slide);
kinim_k(slide);

}
while(1)

{

if (flag3)

{
flag3=0;
stepermaju();
tunda3();
tunda3();
stepermundur();
break;

}
if(flag4)

{
flagd=0;
stepermaju2(),
tunda3();
tunda3();
stepermundur2();
break;

}
if (flags)

flag5=0;
isi();
tunda3();
saldo();
break;



}
while(1)
{
if(flags)
{
flag5=0;
break;
}
H



-eatures
Compatible with MCS-51° Products
4K Bytes of In-System Programmable (ISP) Flash Memory
- Endurance: 1000 Write/Erase Cycles
4.0V to 5.5V Operating Range
Fully Static Operation: 0 Hz to 33 MHz
Three-level Program Memory Lock
128 x 8-bit internal RAM
32 Programmable /O Lines
Two 16-bit Timer/Counters
Six Interrupt Sources
Full Duplex UART Serial Channel
Low-power ldle and Power-down Modes
Interrupt Retovery from Power-down Mode
Watchdog Timer
Dual Data Pointer
Power-off Flag
Fast Programming Time
Flexible ISP Programming (Byte and Page Mode)

Jescription

he AT89551 is a low-power, high-performance CMOS 8-bit microcontroller with 4K
ytes of in-system programmable Flash memory. The device is manufactured using
\tmel's high-density nonvolatile memory technology and is compatible with the indus-
ry-standard 80C51 instruction set and pinout. The on-chip Flash aliows the program
nemory to be reprogrammed in-system or by a conventional nenwvolatile memory pro-
rammer. By combining a versatile 8-bit CPU with in-system programmable Flashon a
nonolithic chip, the Atmel AT83S51 is a powerful microcontroller which provides a
lighly-flexible and cost-effective solution to many embedded controt applications.

he AT89551 provides the following standard features: 4K bytes of Flash, 128 bytes of
1AM, 32 I/O lines, Watchdog timer, two data pointers, two 16-bit timer/counters, a five-
ector two-level interrupt architecture, a full duplex seriat port, on-chip oscillator, and
lock circuitry. In addition, the ATB9S51 is designed with static logic for operation
lown to zero frequency and supporis two software selectable power saving modes.
he Idle Mode stops the CPU while aliowing the RAM, timer/counters, serial port, and
terrupt system 1o continue functioning. The Power-down mode saves the RAM con-
ents but freezes the oscillator, disabling all other chip functions untit the next extemnal
nterrupt or hardware reset.

AINEL
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Supply voltage.
Ground,

Port 0 is an 8-bit open drain bidirectional VO port. As an output port, each pin can sink eight
TTL inputs. When 1s are written to port O pins, the pins can be used as high-impedance
inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memory. In this mode, PO has intemal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code bytes
during program verification. External pull-ups are required during program verification.

Port 1 is an 8-bit bidirectional I/O port with internal puli-ups. The Port 1 output buffers can
sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally baing
pulled low will source current |, ) because of the internal pull-ups.

Port 1 also receives the low-order address byles during Flash programming and verification.

Port Pin Atternate Functions

P15 MOSI {used for In-System Programming)
P16 MISO (used for In-System Programming)
P17 SCK (used for In-System Programming)

Pori 2 is an 8-bit bidirectional I/Q port with internal pull-ups. The Port 2 output buffers can
sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being
pulled low will source current (I, ) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memory and
during accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this
application, Port 2 uses strong intemal pull-ups when emitting 1s. During accesses to extemnal
data memary that use 8-bit addresses (MOQVX @ RI), Port 2 emits the contents of the P2 Spe-
cial Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash pro-
gramming and verification.

Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output buffers can
sink/source four TTL inputs. When 1s are written fo Port 3 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are extemnally being
pulled low will saurce current (I;) because of the pull-ups.

Port 3 receives some cortrol signals for Flash programming and verification.

Port 3 also serves the functions of various special features of the AT89551, as shown in the
following table.

1 AT S'0S 5 1  00000
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Port Pin ARernate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P32 INTD (external interrupt 0)

P33 INT1 (external interrupt 1)

P3.4 TO (timer 0 external input)

P35 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)

Heset input. A high on this pin for two machine cycles while the ascillator is running resets the
device. This pin drives High for 98 osciltator periods after the Watchdog times out. The DIS-
RTO bit in SFR AUXR (address 8EH} can be used to disable this feature. In the default state
of bit DISRTO, the RESET HIGH out feature is enabled.

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during
accesses to external memory. This pin is also the program pulse input (PROG) during Flash
programming.

in normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may
be used for external timing or clocking purposes. Note, however, that one ALE pulse is
skipped during each access to external data memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set,
ALE is active only during a MOVX or MOVC instruction. Otharwise, the pin is weakly pulled
high. Setting the ALE-disable bit has no eftect if the microcontroller is in external execution
mode.

Program Store Enable (PSEN) is the read strobe o external program memory.

When the AT89S551 is executing code from external program memory, PSEN is activated
twice each machine cycle, except that two PSEN activations are skipped during each access
to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from external program memory locations starting at 0000H up to FFFFH. Note, however,
that ¥ lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to V., for intemal program executions.
This pin also receives the 12-volt programming enable voltage (Vpp) during Flash
programming.

input to the inverting oscillator amplifier and input to the internal clock operating circuit.

Output from the inverting oscillator ampiifier

AIMEL s
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pecial A map of the on-chip memory area called the Special Function Register (SFR) space is shown
-unction in Table 1.
}egisters Note that not all of the addresses are occupied, and unoccupied addresses may not be imple-

mented on the chip. Read accesses to these addresses will in generai raturn random data,
and write accesses will have an indeterminate effect.

able 1. ATB9S51 SFR Map and Reset Values

OFBH OFFH
OFOH 8 OF7H
00000000
OEBH OEFH
ACC
OEOH | o ao0 OE7H
oDBH ODFH
PSW
ODOH | oo 0D7H
0C8H OCFH
0COH 0GTH
0B8H P OBFH
XX000000
P3
0B0H 11111 0B7H
OABH 1 OAFH
0OX000000
P2 AUXR1 WDTRST
OAOH | 4 4111111 XXOXXKXXO XXOOXXXX OATH
SCON SBUF
98H | 50000000 | 00X 9FH
Pt
90H | 411111 o7H
san | TCON T™OD TLo T THO TH1 AUXR -
00000000 | 00000000 00000000 | 00000000 | 00000000 | 00000000 |  XXXOOXXO
son PO sp DPOL DPOH DPiL DP1H PCON | oo
11111111 | 00000114 00000000 | 00000000 | 00000000 | 00000000 OXXXOD00

AT 8O 55 1 100000000000
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User software should not write 1s to these unlisted locations, since they may be used in future
products to invoke new features. In that case, the reset or inactive values of the naw bits will
always be 0.

Interrupt Registers: The individual interrupt enable bits are in the IE register. Two priotities
can be set for each of the five interrupt sources in the IP register.

Table 2. AUXR: Auxiliary Register

AUXR Address = 8EH Reset Value = XXX00XX08
Not Bit
Addressable
- - - WDIDLE | DISRTO - - DISALE
Bit 7 6 5 4 3 2 1 0

- Reserved for future expansion
DISALE Disable/Enable ALE

DISALE
Operating Mode
0 ALE is emitted at a constant rate of 1/6 the oscillator frequency
1 ALE is active only during a MOVX or MOVC instruction
DISRTO Disable/Enable Reset out
DISRTO
0 Reset pin is driven High after WDT times out
1 Reset pin is input only
WDIDLE Disable/Enable WDT in IDLE mode
WDIDLE
s WDT continues to count in IDLE mode
1 WDT halts counting in IDLE mode

Dual Data Pointer Registers: To facilitate accessing both internal and external data memory,
two banks of 16-bit Data Pointer Registars are provided: DPQ at SFR address locations 82H-
83H and DP1 at 84H-85H. Bit DPS = 0 in SFR AUXR1 selects DP0 and DPS = 1 selects DP1.
The user should always initialize the DPS bit to the appropriate vaiue before accessing the
respective Data Pointer Register.

AIMEL 7
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Power Off Flag: The Power Off Flag (POF) is located at bit 4 {PCON.4) in the PCON SFR.
POF is set to “1" during pawer up. it can be set and rest under software control and is not
affected by reset.

Table 3. AUXR1: Auxiliary Register 1

AUXR1
Address = A2H
Reset Value = XXXXXXX0B
Not Bit
Addressable
- - - - - - - DPS
Bit 7 6 5 4 3 2 1 0
- Reserved for future expansion
DPS Data Pointer Register Select
DPS
0 Selects DPTR Registers DPOL, DPOH
1 Selects DPTR Registers DP1L, DP1H

MCS-51 devices have a separate address space for Program and Data Memory. Up to 64K
bytes each of external Program and Data Memory can be addressed.

If the EA pin is connected to GND, all program fetches are directed to external memory.

On the AT89S51, if EA is connected to V., program fetches to addresses 0000H through
FFFH are directed to internal memory and fetches to addresses 1000H through FFFFH are
directed to external memory.

The AT89S51 implements 128 bytes of on-chip RAM. The 128 bytes are accessible via direct
and indirect addressing modes. Stack operations are examples of indirect addressing, so the
128 byles of data RAM are available as stack space.

The WDT is intended as a recovery method in situations where the CPU may be subjected to
software upsets. The WDT consists of a 14-bit counter and the Watchdog Timer Reset
{(WDTRST) SFR. The WDT is defaulted to disable from exiting reset. To enable the WDT, a
user must write 01EH and OE1H in sequence to the WDTRST reqister (SFR location 0A6H).
When the WOT is enabled, it will increment every machine cycle while the oscillator is running.
The WDT timeout period is dependent on the external clock frequency. There is no way to dis-
able the WDT except through reset (either hardware reset or WDT overflow reset). When
WODT overflows, it wilf drive an output RESET HIGH puise at the RST pin.

To enable the WDT, a user must write 01EH and OE1H in sequence to the WDTRST register
(SFR location 0ASH). When the WDT is enabled, the user needs to service it by writing 01EH
and OE1H to WDTRST to avoid a WDT overflow. The 14-bit counter overflows when it reaches
16383 (3FFFH), and this will reset the device. When the WDT is enabled, it will increment
every machine cycle while the oscillator is running. This means the user must reset the WDT
at least every 16383 machine cycles. To reset the WDT the user must write 01EH and 0E1H
to WDTRST. WDTRST is a write-only register. The WDT counter cannot be read or written.
When WDT overflows, it will generate an output RESET pulse at the RST pin. The RESET

Ise duration is 98xTOSC, where TOSC=1/FOSC. To make the best use of the WDT, it

: ATBQS%H A A
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shoukd be serviced in those sections of code that will periodically be executed within the time
required to prevent a WDT reset.

In Power-down mode the oscillator stops, which means the WOT also stops. While in Power-
down mode, the user does not need to service the WDT. There are two methods of exiting
Power-down mode: by a hardware reset or via a level-activated external interrupt, which is
enabled prior to entering Power-down mode. When Power-down is exited with hardware raset,
servicing the WDT should occur as it normally does whenever the AT89S551 is reset. Exiting
Power-down with an interrupt is significantly different. The interrupt is held low long enough for
the oscillator to stabilize. When the interrupt is brought high, the interrupt is serviced. To pre-
vent the WDT from resetting the devica while the interrupt pin is held low, the WDT is not
started until the interrupt is pulled high. it is suggested that the WDT be reset during the inter-
rupt service for the interrupt used to exit Power-down mode.

To ensure that the WDT does not overflow within a few statas of exiting Power-down, it is best
to raset the WDT just before entering Power-down mode.

Before going into the IDLE mode, the WDIDLE bit in SFR AUXR is used 1o determine whether
the WDT continues to count if enabled. The WDT keeps counting during IDLE (WDIDLE bit =
0) as the default state. To prevent the WDT from resetting the AT89551 while in IDLE mode,
the user should always set up a timer that will periodically exit IDLE, service the WDT, and
reenter IDLE mode.

With WDIDLE bit enabled, the WDT will stop to count in IDLE mode and resumes the count
upon exit from IDLE.

The UART in the AT89S51 operates the same way as the UART in the AT89C51. For further
information on the UART operation, refer to the ATMEL Web site (hitp://www.atmal.com).
From the home page, select 'Products’, then ‘8051-Architecture Flash Microcontroller’, then
‘Product Overview’,

Timer 0 and Timer 1 in the AT89S51 operate the same way as Timer 0 and Timer 1 in the
ATB89C51. For further information on the timers’ operation, refer to the ATMEL Web site
{http://www.atmel.com). From the home page, select ‘Products’, then '8051-Architecture Flash
Microcontroller, then ‘Product Overview’.

The AT89551 has a total of five interrupt vectors: two external interrupts {INTQ and INT1), two
timer interrupts (Timers Q and 1), and the seriaf port interrupt. These interrupts are all shown in
Figure 1.

Each of these interrupt sources can be individually enabled or disabled by setting or clearing a
bit in Special Function Register IE. |E also contains a global disable bit, EA, which disables ail
interrupts at once.

Note that Table 4 shows that bit position IE .6 is unimplemented. In the AT89S51, bit position
IE.5 is also unimplemented. User software should not write 1s to these bit positions, since they
may be used in future AT89 products.

The Timer 0 and Timer 1 flags, TF0 and TF1, are set at S5P2 of the cycle in which the timers
overflow. The values are then potled by the circuitry in the next cycle

AIEL 9
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Table 4. Interrupt Enable (IE) Register
(MSB) (Lse)
{EA ]- I- IES [Eﬂ IEx1 IETc ]Exo |
Enable Bit = 1 enables the interrupt.
Enable Bit = O disables the interrupt,

Symbol Position Function

EA IE.7 Disables all interrupts. If EA = 0, no interrupt is
acknowledged. If EA = 1, each interrupt source is
individually enabled or disabled by setting or clearing
its enable bit.

- IE.6 Reserved

- IES Reserved

ES IE.4 Serial Port interrupt enable bit

ET1 IE3 Timer 1 interrupt enable bit

EX1 IE2 External interrupt 1 enable bit

ETO IE.1 Timer 0 interrupt enable bit

EX0 IE.O External interrupt 0 enable bit

User software should never write 1s to reserved bits, because they may be used In future AT89

products.

Figure 1. Interrupt Sources
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XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier that can be
configured for use as an on-chip oscillator, as shown in Figure 2. Either a quartz crystal or
ceramic resonator may be used. To drive the device from an external clock source, XTAL2
should be left unconnected while XTAL1 is driven, as shown in Figure 3. There are no require-
ments on the duty cycle of the external clock signal, since the input to the internal clocking
circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low
time specifications must be observed.

Figure 2. Oscillator Connections

c2
—iF—I— XTALZ
1
C1
| ot | XTAL1
GND
v

Note:  C1, C2 = 30 pF + 10 pF for Crystals = 40 pF + 10 pF for Ceramic Resonators

Figure 3. Extemal Clock Drive Configuration

NC —— 1 XTAL2
EXTERNAL
OSCLLATOR XTAL1
SIGNAL

In idle mode, the CPU puts itself to sleep while ali the on-chip peripherais ramain active. The
mode is invoked by software. The content of the on-chip RAM and all the special function
registers remain unchanged during this mode. The idie mode can be terminated by any
enabled interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware reset, the device normally resumes pro-
gram execution from where it left off, up to two machine cycles before the internal reset
algorithm takes control. On-chip hardware inhibits access to internal RAM in this avent, but
access to the port pins is not inhibited. To eliminate the possibility of an unexpected write to a
port pin when idle mode is terminated by a reset, the instruction following the one that invokes
idle mode should not write to a port pin or to external memory.

In the Power-down mode, the oscillator is stopped, and the instruction that invokes Power-
down is the last instruction executed. The on-chip RAM and Special Function Registers retain
their vailues until the Power-down mode is terminated. Exit from Powar-down mode can be ini-
tiated either by a hardware reset or by activation of an enabled external interrupt into INTO or
INT1. Reset redefines the SFRs but does not change the on-chip RAM. The reset should not
be activated before V., is restored to its normal aperating level and must be held active long
enough to allow the oscillator to restart and stabilize.

AINEL 1
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Table 5. Status of External Pins During Idle and Power-down Modes

Mode Program Memory | ALE | PSEN | PORTO | PORT1 | PORT2 | PORT3
Idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power-down | internal o o Data Data Data Data
Power-down | External 0 0 Float Data Data Data

The AT89851 has three lock bits that can be left unprogrammed (U} or can be programmed
(P) to obtain the additional features listed in the following table.

Table 8. Lock Bit Protection Modes
Program Lock Bits
LB1 LB2 LB3 Protection Type

1 U u U No program lock features

2 P U ) MOVC instructions executed from external program
memory are disabled from fetching code bytes from internal
memory, EA is sampled and latched on reset, and further
programming of the Flash memory is disabled

P P u Same as mode 2, but verify is also disabled
P P P Same as mode 3, but external execution is also disabled

When lock bit 1 is programmed, the logic level at the EA pin is sampled and tatched during
reset. If the device is powered up without a reset, the latch initializes to a random value and
holds that value until reset is activated. The latched value of EA must agree with the current
logic level at that pin in order for the device to function properly.

The AT89551 is shipped with the on-chip Flash memory aray ready to be programmed. The
programming interface needs a high-voltage (12-volt) program enabile signal and is compati-
ble with conventional third-party Flash or EPROM programmers.

The AT89551 code memory array is programmed byte-by-byte.

Programming Algorithm: Before programming the ATB9551, the address, data, and control
signals should be set up according to the Flash programming mode table and Figures 13 and
14. To program the AT89S51, take the following steps:

1. input the desired memory location on the address linas.

input the appropriate data byte on the data linas.

Activate the correct combination of control signals.

Raise EA/Vpp to 12V.

Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The byte-
write cycle is self-timed and typically takes no more than 50 ys. Repeat steps 1
through 5, changing the address and data for the entire array or untif the end of the
object file is reached.

Data Polling: The AT89S51 features Data Polling to indicate the end of a byte write cycle.
During a write cycle, an attempted read of the last byte written will rasult in the complement of
the written data on P0.7. Once the write cycle has been completed, true data is valid on all out-
puts, and the next cycle may begin. Data Polling may begin any time after a write cycle has
been initiated.

ISl S

12 AT89S551 mum——————————————
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Ready/Busy: The progress of byte programming can also be monitored by the RDY/BSY out-
put signal. P3.0 is pulled low after ALE goes high during programming to indicate BUSY. P3.0
is pufled high again when programming is dona to indicate READY.

Program Verify: if lock bits LB1 and LB2 have not been programmed, the programmed code
data can be read back via the address and data lines for verification. The status of the individ-
ual lock bits can be verified directly by reading them back.

Reading the Signature Bytes: The signature bytes are read by the same procedure as a nor-
mal verification of locations 800H, 100H, and 200H, except that P3.6 and P3.7 must be pulled
to a logic low. The values returned are as follows.

(000H) = 1EH indicates manufactured by Atmel
(100H) = 51H indicates 89551
(200H) = 06H

Chip Erase: In the parallel programming mode, a chip erase operation is initiated by using the
proper combination of control signals and by pulsing ALE/PROG low for a duration of 200 ns -
500 ns.

In the serial programming mode, a chip erase operation is initiated by issuing the Chip Erase
instruction. In this mode, chip erase is self-timed and takes about 500 ms.

During chip erase, a serial read from any address location will return Q0H at the data output.

The Code memory array can be programmed using the serial ISP interface while RST is
pulled t0 V.. The serial interface consists of pins SCK, MOSI {input) and MISO (output). After
RST is set high, the Programming Enable instruction needs to be executed first before other
operations can be executed. Before a reprogramming sequence can occur, a Chip Erase
operation is required.

The Chip Erase operation turns the content of every memory location in the Code array into
FFH.

Either an external system clock can be supplied at pin XTAL1 or a crystal needs 1o be con-
nected across pins XTAL1 and XTAL2. The maximum serial clock (SCK) frequency shouid be
less than 1/16 of the crystal frequency. With a 33 MHz oscillator clock, the maximum SCK fre-
quency is 2 MHz.

To program and verify the AT89S51 in the serial programming mode, the following sequence
is recommanded:

1. Power-up sequence:
Apply power between VCC and GND pins.
Set RST pin to “H".

if a crystal is not connected across pins XTAL1 and XTALZ2, apply a 3 MHz to 33 MHz
clock to XTAL1 pin and wait for at least 10 milliseconds.

2. Enable serial programming by sending the Programming Enabie serial instruction to
pin MOSI/P1.5. The frequency of the shift clock supplied at pin SCK/P1.7 needs fo be
less than the CPU clock at XTAL1 divided by 16.

3. The Code amay is programmed one byte at a time in either the Byte or Page mode.
The write cycle is self-timed and typically takes less than 0.5 ms at 5V.

4. Any memory location can be verified by using the Read instruction that returns the con-
tent at the selected address at serial output MISO/P1.6.

5. Atthe end of a programming session, RST can be set low to commence normal device
operation.

AIMEL 13
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Power-off sequence (if needed):
Set XTAL1 to “L” (if a crystal is not used).
Set RST to ‘1™,
Tum Vo power off.
Data Polling: The Data Polling feature is also available in the serial mode. in this mode, dur-

ing a write cycle an attempted read of the last byte written will result in the complement of the
MSB of the serial output byte on MISO.

The Instruction Set for Serial Programming follows a 4-byte protocol and is shown in Table 8
on page 18.

Every code byte in the Flash array can be programmed by using the appropriate combination
of control signals. The write operation cycle is self-timed and once initiated, will automaticafly
time itself o completion.

All major programming vendors offer worldwide support for the Atmel microcontrotier series.
Please contact your local programming vendor for the appropriate software revision.

rable 7. Flash Programming Modes

ALEF | EW poro | P20 | P70
Mode Voc | RST | PSEN | PROG | V,, | P26 | P27 | P33 | P36 | P37 | Dam Address
@
Write Code Data | 5V | H Lo | v L H H H H Dy A118 | A70
Read Code Data | SV H L H H L L L H H Dosr | A1 | A7-0
6]
Wiite Lock Bit 1 5V H Lo |t H H H H H X X X
Write Lock Bit 2 v & X X
e it § H Lo || tov H H H L L X
Write Lock Bk3 | 5V H @ v H X X X
rite it L e~ | 12 H L H L
‘ P0.2,
?ead Lock Bits 5V H L H H H H L H L P03, X X
12,3 PO.4
ChipE v @ X X X
ip Erase 5 H L — 12v H L H L L
Read Atmel ID sv | H L H H L L L L L 1EH 0000 00H
Read Device ID | SV H L H H L L L L L 51H 0001 O0H
Read Device ID | 5V H L H H L L L L L 06H 0010 00H

iotes: 1. Each PROG pulse is 200 ns - 500 ns for Chip Erase.

LN

X =don't care.

Each PROG pulse is 200 ns - 500 ns for Write Code Data.
Each PROG pulse is 200 ns - 500 ns for Write Lock Bits.
RDY/BSY signal is output on P3.0 during programming.

14 /A T30S 5 1 1200000000000
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ADDR.
QOOOHFFFH

SEE FLASH
PROGRAMMING:
MODES TABLE

Figure 4. Programming the Flash Memory (Parallel Mode)

333 MHz |

LA

1
1
ot -B—I L

0"

Vgo
AT89S51 T
20 A7 ) prartyr Voo
PGM
—57*| P20 - P23 PO DATA
——w| P26
4 P27 ALE |¢—— FROG
— s} Paa
—
—» P37
XTALZ EA le—— V,Npp
RDY/
P30 |—» iy
XTAL1 RST fe— v,
GND

ﬁ_l

Figure 5. Verifying the Flash Memory {Paraliel Mode)

Veo
ATBAS54
ADDR. JET: PlopPly Ve —jeu OATA
COOOH/EFER
ABTATH P20 - P23 PO —» (USE 10K
PULLUPS)
—»l P26
SEE FLASH | — ¥ P27 ALE
PROGRAMMING | ~——{ P3.3
MODES TABLE | 4 pas
Ve
— P37
- XTAL2 EA
333 MHz | I
1 J— XTAL1 RST j4—n V),
f GND PSEN

AIMEL

«

AT89S51

15



AlMEL

-lash Programming and Verification Characteristics (Parallel Mode)
‘A =20°C 10 30°C, Vo = 4.5 10 5.5V

ISymbuI Parameter Min Max Units
Vep Programming Supply Voltage 1.5 12.5 \
lpp Programming Supply Current 10 mA
lce Ve Supply Current 30 mA
Mo Qscillator Frequency 3 33 MHz
tavee Address Setup to PROG Low 48 ¢

tanax Address Hold Atter PROG 48ty .

toveL Data Setup to PROG Low 48t ¢

taHox Data Hold After PROG 4Bty

tegh P2.7 (ENABLE) High to Vpp 48l o

tsnaL Vpp Setup to PROG Low 10 B
taHs, Vpe Hold After PROG 10 s
teLay PROG Width 0.2 1 s
tavay Address to Data Valid 48l 0L

te av ENABLE Low to Data Valid 48t o

teaz Data Float After ENABLE 0 48te o

tanaL PROG High to BUSY Low 1.0 s
twe Byte Write Cycle Time 50 us

‘igure 6. Flash Programming and Verification Waveforms — Parallel Mode

P10 - P1.7 PROGRAMMING VERIFICATION
. . '\ >__—
j +— Lavav
PORT 0 ¥ DATA IN ) DATA QUT pr———
; F"f tovar  lahHox f—:[
tavaL tanax
ALE/PROG ~N /)
tgual A"—tGLGH_. tansL
— A Ve L NLOGIC 1
EANge _ L po-Ci waicd .
o1 t
P2.7 _.l e hateid “ T e
(ENABLE) /l
B
P3.0
(RDY/BEY) BUSY READY
* twe g

16 AT89S51
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igure 7. Flash Memory Serial Downloading

AT89S51

AT89S51

TR
NS — | p1.siMost

DATA OUTPUT +— P1.6MISO
CLOCK IN — | P1.7/5CK

1 XTALZ

3-33 MHz |

XTAL1
GND

Vee

RST

f—— V,

-lash Programming and Verification Waveforms — Serial Mode

igure 8. Serial Programming Waveforms

/35X XXX

SERIAL DATA INPUT
P1.5 (MOSH)

SERIAL DATA OUTPUT
P1.6 (MISO)

SERIAL CLOCK INPUT
P1.7 (SCK)

487 A-10/01
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able 8. Serial Programming Instruction Set

instruction
Format
Instruction Byte 1 Byte 2 Byte 3 Byte 4 Operation
Programming Enable 1010 1100 0101 oo XXX XXXK 00X 100 Enable Serial Programming
0110 1001 while RST is high
(Output)

Chip Erase 1010 1100 100x 000 WA X000 0000 DX Chip Erase Flash memory
aray

Read Program Memory | 0010 0000 30000 TOZR | mmne ooymo BRET gua Read data from Program

{Byte Mode) <« RERR? e memory in the byte mode

Write Program Memory | 0100 0000 XX%X roown Loy KRSy ad-o Write data to Program

{Byte Mode) M RINEw memory in the byte mode

Wirite Lock Bits@ 1010 1100 1110 00 & | oo xxxx 0O X000 Write Lock bits. See Note (2).

Read Lock Bits cote 0100 0000 X000 YOX  X000X g S xx Read back current status of

- the lock bits (a programmed

lock bit reads back as a “1”)

Read Signature Bytes™ | 0010 1000 X 9 3PYT 0K X0 Signature Byte | Read Signature Byte

Read Program Memory | 0011 0000 XX Co2% | Byte 0 Byte t... Read data from Program

(Page Mode) Byte 255 memory in the Page Mode
(256 bytes)

Write Program Memory | 0101 0000 X To Byte 0 Byte 1... Write data to Program

(Page Mode) <« Byle 255 memory in the Page Mede
(256 bytes)

iotes: 1. The signature bytes are not readable in Lock Bit Modes 3 and 4.

2. B1=0, B2=0— Mode 1, no lock protection
B1 =0, B2 = 1 — Mode 2, lock bit 1 activated
B1 =1, B2 = 0 — Mode 3, lock bit 2 activated
B1 =1, Bl = 1 — Mode 4, lock bit 3 activated

Each of the lock bits needs fo be activated sequentially before
Mode 4 can be executed.

Aher Reset signal is high, SCK should be Jow for at least 84 system clocks before it goes high tc clock in the enable data
bytes. No pulsing of Reset signal is necessary. SCK should be no faster than 1/16 of the system clock at XTAL1.

For Page Read/Write, the data always starts from byte O to 255. ARter the command byte and upper address byte are
latched, each byle thereafter is treated as data until all 256 bytes are shifted infout. Then the next instruction will be ready to

be decoded.

18 JAT8O'S /5 1 1500000000000
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Serial Programming Characteristics

Figure 9. Serial Programming Timing

MQOSI

X X X

tO\o'SH i

PPNV Wi

SCK

»{tsHox

5"

MISO

X

C

Table 9. Serial Programming Characteristics, T, = -40°C to 85°C, V¢ = 4.0 - 5.5V (Unless Otherwise Noted)

<
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Symbol Parameter Min Typ Max Units
1Moo Osciilator Frequency 0 33 MHz
torcL Oscillator Period 30 ns
taust SCK Puise Width High 8toicr ns
ts1sKH SCK Puise Width Low 8t ns
tovsy MOS! Setup to SCK High tesen ns
tsHox MOS! Hold after SCK High 2401 ns
taLv SCK Low to MISO Valid 10 16 32 ns
leRasE Chip Erase Instruction Cycle Time 500 ms
tswe Serial Byte Write Cycle Time 64 10 o + 400 us
19
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Absolute Maximum Ratings*

Operating Temperature..........oo.vemveev-veoseereense 55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
Storage TompPerature ...........o.coeeeeeveceereresnennss -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voitage on Any Pin other conditions beyond those indicated In the
with Respectto Ground ... -1.0Vio +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating
Maximum Operating VORAGE ......ccvrieiimninsssnnninnns 6.6V conditions for extended periods may affect
device reliability.
DC Output CUITent..........cc.oieceereirrreerer e eecsesveaneneas 15.0 mA
)C Characteristics
‘he values shown in this table are valid for T, = -40°C to 85°C and Vg = 4.0V to 5.5V, unless otherwise noted.
Symbol Parameter Condition Min Max Units
vy Input Low Voltage (Except EA) 0.5 0.2 Vgr-0.1 v
Vi Input Low Voltage (EA) -0.5 0.2 V0.3 v
Vi input High Voltage (Except XTAL1, RST) 0.2 Ve +0.9 Vect+0.5 v
Ving Input High Voitage (XTAL1, RST) 0.7 Ve Veot0.5 Vv
Output Low Voltage'! (Ports 0.45 v
Voo 1,2,3) lop=1.6mA
Output Low Voltage'™ 0.45 v
Vo (Port 0, ALE, PSEN) loo=32mA
lon =-60 pA, Ve = 5V £ 10% 24 v
Output High Vottage lon=-25 pA 0.75 Ve \
Vou (Ports 1,2,3, ALE, PSEN) lop =-10 pA 0.9 Ve v
lopy = -800 pA, Vo, =5V 2 10% 24 i
Output High Voitage lon = -300 pA 075 Voc v
Vour (Port 0 in External Bus Mode) low = -80 pA 0.9 Ve v
Logical 0 Input Current (Ports -50 HA
IIL 1:2v3) VIN = 0.45V
Logical 1 to O Transition Current -650 A
b (Ports 1,2,3} Vin=2V, Vo =5V 10%
input Leakage Current (Port 0, +10 WA
I EA) 0.45 < Vyy < Ve
RAST Reset Pulidown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. =1 MHz, T, = 25°C 10 pF
Active Mode, 12 MHz 25 mA
Power Supply Current idie Mode, 12 MHz 8.5 mA
lec Power-down Mode® Vee = 5.5V 50 HA
Notes: 1. Under steady state (non-transient} conditions, I, must be externally limited as follows:
Maximum |, per port pin: 10 mA
Maximum |, per 8-bit port:
Port 0: 26 mA Ports 1, 2, 3: 15 mA
Maximum total I, for all output pins: 71 mA
if ig, exceeds the test condition, V5 may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.
2. Minimum V. for Power-down is 2V.
20 AT 89S D 00—
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AC Characteristics

Jnder operating conditions, foad capacitance for Port ¢, ALE/PROG, and PSEN = 100 pF; lhad capacitance for aff other
utputs = 80 pF.

=xternal Program and Data Memory Characteristics

12 MHz Oscillator Variable Qgcillator
Symbol Parameter Min Max Min Max Units
oo Oscillator Frequency 0 a3 MHz
LT ALE Pulse Width 127 ey 0 -40 ns
LAY Address Valid to ALE Low 43 oc-25 ns
tax Address Hold After ALE Low 48 loo-25 ns
iy ALE Low to Valid instruction In 233 Mo o -65 ns
1 ALE Low to PSEN Low 43 to 25 ns
teipn PSEN Puise Width 205 N o -45 ns
PSEN Low to Valid Instruction In 145 Bt 60 ns
toxax Input Instruction Hold After PSEN 0 0 ns
texiz input Instruction Float After PSEN 59 toem25 ns
toxay PSEN to Address Valid 75 toc-8 ns
o Address to Valid Instruction In 312 Ste e -80 ns
toiaz PSEN Low to Address Float 10 10 ns
o RD Pulse Width 400 Bl ¢ ~100 ns
L V— WR Pulse Width 400 Bt o -100 ns
oy FD Low 1o Valid Data In 252 Sta e 90 ns
tauox Data Hold After RD 0 0 ns
taupz Data Float After RD a7 Mo o28 ns
ooy ALE { ow to Valid Data In 517 8l ¢ -150 ns
tavoy Address to Valid Data In 585 ey -165 ns
o ALE Low to RD or WR Low 200 300 3t 50 Ble o +50 ns
taywe Address to RD or WR Low 203 Mo 075 ns
tovwx Data Valid to WR Transition 23 terc-30 ns
Tovws Data Valid to WR High 433 oo -130 ns
twhox Data Hold After WR 33 tec-25 ns
faaz RD Low to Address Float 0 0 ns
L P RD or WR High to ALE High 43 123 o025 toci+25 ns

AIMEL 2
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=xternal Program Memory Read Cycle

{ay, —*
ALE /T N

Save [ tiw
N teuv “\

toaz

PSEN /

toxix—  f—

PORT 0 > A0-A7 K INSTRIN b > A0-A7 >

PORT 2 X A8 - A15 X A8-A15

=xternal Data Memory Read Cycle

tu—
ALE /l: ) N
—> Ywhin

PSEN __/ PR — N

= ‘FU‘IH"“"“’

— b ——n

RD TR Jpppvs— \;_/
taLov tauoz

e tav —]

1 -4
ALAZT™ — tarpx
PORT 0 __>KA0 - A7 FROM Rl OR DPLX KDATA N TR0 - A7 FROM PCL>—INSTR IN

tAVWL
- tAVDV
PORT 2 X P20 - P2.7 OR A8 - A15 FROM DPH A8 - A15 FROM PCH

2 JA T 8O'S’5 "  0000es—
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=xternal Data Memory Write Cycle

t—
ALE 4
—* b

PSEN _/ N

et ——fe—twiwn —

WR N\ L
WR et —] N—
4———~tAVLL--D ‘mwx ™ ~ 9 1+ twrox
+— Laywn —
PORT 0 __>AC - A7 FROM Rl OR DPLIM | DATA ouT__ )X XAD - A7 FROM PCL—CINSTR IN

Yavwe

PORT 2 X P20 - P27 OR AB - A15 FROM DPH X A8 - A15 FROM PCH

=xternal Clock Drive Waveforms

tonex
|
Lonex e e —* — tenel

Voo - 08V 1
0.7 Vee

0.2 Ve - 0.1V
0.45V / N N

[ loiex —

toee

=xternal Clock Drive
| Symbol Parameter Min Max Units
AcieL Qsciilator Frequency 0 33 MHz
toiol Clock Period 30 ns
torex High Time 12 ns
torex Low Time 12 ns
toien Rise Time 5 ns
feHeL Falt Time 5 ns

ATMEL 2
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Serial Port Timing: Shift Register Mode Test Conditions
he values in this table are valid for Voo = 4.0V 0 5.5V and Load Capacitance = 80 pF.

12 MHz Osc Variabie Oscillator
Symbol Parameter Min Max Min Max Units
b Serial Port Clock Cycle Time 1.0 1200 us
lovxs Output Data Setup to Clock Rising Edge 700 10t o, -133 ns
haox Qutput Data Hold After Clock Rising Edge 50 2t 80 ns
tnx Input Data Hold After Clock Rising Edge 0 ¢ ns
trov Clock Rising Edge to input Data Valid 700 10tg ¢ -133 ns
Shift Register Mode Timing Waveforms
INSTRUCTION R S N R [N SN < DU TNV SN NN DN N N N D S
ae _ TLTLTLTLTL
tKLJ(L
CLOCK o T VO O T M T T A D N O
xXH
] |,_ tXHIQX
WRITE TO SBUF S o X 11X 2 X3 X _ a4 X 5 X 8 X 7 _/
— t
OUTPUT DATA ooy ] [ toox serm |
. CLEARRI | : } QAL

v
INPUT DATA

AC Testing Input/Output Waveforms("

Vog- 05V 0.2 V. + 08V
TEST POINTS
02 V. - IV

0.45V .2

iote: 1. AC inputs during testing are driven at Vo - 0.5V for a logic 1 and 0.45V for a logic 0. Timing measurements are made at Vy,
min. for a logic 1 and V;, max. for a logic 0.

“loat Waveforms!("

lote: 1. For timing purposas, a port pin is no longer floating when a 100 mV change from load voltage occurs. A port pin begins to
float when a 100 mV change from the ioaded Vg/Vg,_ level occurs.

24 AT 89'S'5 1 1000000000000
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Jrdering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range
24 4.0Vto 5.5V | AT89551-24AC 447 Commercial

AT89851-24.JC 44J (0°C to 70°C)
AT89S51-24PC 40P6
AT89551-24A! 44A Industriat
AT89S51-24Ji 444 {-40°C to 85°C)
AT89551-24F1 40P6

Preliminary Availability

Package Type
| 44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44J 44-iead, Plastic J-ieaded Chip Carrier (PLCC)
40P6 40-pin, 0.600" Wide, Plastic Dual Inline Package (PDIP)

487A-10/01
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Packaging Information

44A, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad
Flat Package (TQFP)
Dimensions in Millimeters and (Inches)*

1221(0478

PIN1ID 11.75(0.458)

0.80(0.031} BSC L

10.10(0.304) sQ
BI0(03E6)
‘—— 1.20{0.047) MAX

0.20{.008) T
DOB(0aE)

t"f—"\ | ompmo osmponn I

0A45(0.018) 0.05(0.002)

*Controlling dimension: milimeters

44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and (Millimeters)

O45(1.14) X 45° PN NO. 1 045(1.14) x 30" 012(.305)
, 0 !DENTIFY 00&( 5
_ﬂ sseu 67 633(16 0)
550(1&5) " a5 0)
032 813) 021, 533)
T26(680) "y E 877 013(330)
6BE(17 4 u)
? 13; & Mﬁ 09)
030021 mo(ez'r) HEFSQ "020(508)
.120(3.05)

Rz
180(4.57)
165(4.19)
%ﬂﬁﬁﬂﬁﬁ% R

40P6, 40-pin, 0.600" Wide, Plastic Dual Inline
Package (PDIP)

Dimensions in Inches and {Millimeters)
JEDEC STANDARD MS-011 AC

2.07{526)
ZO4HETH)

oanonnofr. ]
)) )) 566{14.4)
530(13.5)

;:1 j.ﬂ nso(zm)
1.900{48.26) REF

0051, 127)
&(_2
.JL DI5(381)
022(550)
“55(‘ 55} DA 3%)
Ba(T.08)
S0{16.0)
r'ssous %)
2 ner
012308}
T08(209)
I“‘" 690(175)_4
EI(155)

26 AT89S51
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