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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 basil pengujian cara kerja alat sebagai berikut : 

Dengan persentase keberbasilan 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 Ticketing pada Kereta Api dengan Menggunakan 

Kartu Magnetik ini berjaJan dengan baik. 

2. Kartu - kartu yang teJah terdaftar dapat digunakan dengan baik. Saldo 

penumpang berkurang sesuai dengan stasiun yang dituju. Sebingga 

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

5.2. Saran 

1. Sistem dikembangkan dengan mengisi data peJanggan kereta api di 

kartu sehingga databasenya tidak berada di stasiun secara keseluruhan. 

2. Terdapat eara untuk membeli tiket melalui sistem pemesanan melalui 

srns (short message service) dari ponseJ. 
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Pemrograman Visual Basic "System Ticketing" 
Form Main Menu 

Private Sub Mabout_ Click() 
Labe13.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 _ ClickO 

FnnTesting_uc.Show 
End Sub 

Private Sub MLogOut_ ClickO 
MSaldo.Enabled = False 
MVoucher.Enabled = False 
MLogln.Enabled = True 
MLogOut.Enabled = False 
Mserial.Enabled = False 

End Sub 

Private Sub MSaldo _ Click() 
FnnSaldo.Show 

End Sub 

Private Sub MSCOMM _ ClickO 
FnnUbahMSComm.Show 
End Sub 
Private Sub MCln _Click() 

FnnCekln.Show 
End Sub 
Private Sub MCOue Click() 

FnnCekOut.Show 
End Sub 

Private Sub MExie ClickO 
Unload FnnCekIn 
Unload FnnCekOut 
Unload FnnLogIn 
Unload FnnMainMenu 
Unload FnnSaldo 
Unload FnnTesting_uc 
Unload FnnUbahMSComm 
Unload Fnn Validasi 
Unload Fnn VBaru 
Unload Fnn VIsi 

End Sub 



Private Sub MLogIn_ ClickO 
FrmLogln. Show 

End Sub 

Private Sub MValidasi ClickO 
F flll V alidasi. Show~ 

End Sub 
Private Sub FOffil_Load() 

Dim ok As String 
i'.1Saldo.Enabled = False 
MY oucher.Enabled = False 
MI .ogIn.Enable.d = True 
MLogOut.Enabled = False 
Mserial.Enabled = False 
'SETTING FOR SERIAL COMUNICATION 
Dim Instring As String 
'Use COM! 
MSComml.CommPort = 1 
'9600 baud,no parity,8 data,and 1 siop bii 
MSComml.Settings = "9600,N,8,1" 
MSConulll.InputLen = 0 
'Text2.Text = MSComm1.Input 

End Sub 

Private Sub MVBaru _ ClickO 
Frrn V tlam. Show 
End Sub 

Private Sub MVIsi_ ClickO 
F fIll 'lIsi. Show~ 
End Sub 

Option Explicit 
Dim con As ADODB.Connection 
Dim rs As AIXlDB.Recordsel 
Private Sub cmdReset_ ClickO 

TxtNonlor.Text = "" 
TxtPIN.Tell.1: = '"' 

Fonn CekIn 

T+"P..-t"'Y'O"",fn~ ..... l\A"Qo"'~" l..KQC~","""T'r\ 1 DO .... t~Q'I"'1o - Trlla Tha'n 
.1..1. .L J.J..lUV.l.u...u.J...lV.l.'-'.1.lu • .Lv.J..t....P V.I.u .. u . .1..I. • .1. :.I. "'-"'1-""'.1..1. ..L.L V-V .L .u ..... "J. 

FrrnMainMenu.MSComml.Output = ''U'' 
End If 
End Sub 



Private Sub cmdBatal_ ClickO 
UnioadMe 

End Sub 

Private Sub cmdTerima ClickO 
IfFnl-dviairJvienu.lv1SCOHll111.PortOpen = True TIlen 
TxtNomoLText = FrmMainMenu.MSComml.Input 
TxtPIl'.J" ::= 0 
cmdTerima.BackColor = &HFFOO& 

Dim kodeTiket As String 
Dim noPIN As Stri..ng 
Dim mysql As String 

kodeTiket = Tx1Nomor. Text 
noPIN = TxtPIN.Text 

Withrs 
.Source = "SELECT * from TblTikel where KodeTikel=It' & kodeTikel 

& "' and PIN = II & noPIN & II and masaberlaku>" & Date 
& " and len(pfr~) == " & Len(noP:fr.J) 

.ActiveConnection = con 
0 ...... """ .. 1'"" ...... "'" - .,..rlf)....,.,.:..,..."V o"l[a-"Qt 

.-..u.Lo.JIU-1.l..., p..... u.u.'-"'.P""'..l.u.,.. .... ~.,.o.JI ..... '" 

.CursorLocation = adUseClient 

.LockType = adLoc!c.BatchOptiIT'istic 

. Open 
End With 

If rs.RecordCount = 1 Then 

&')" 
mysql = "INSERT INTO TbICheckIn(KodeTiket) V ALUES(" & kodeTiket 

con. Execute (mysql) 

MsgBox ("Anda Berhasil Cek In") 
IfFnrJv1airJ-Yfcnu.~1SCOlu.hll.PortOjA.."I1 = True Then 
FrmMainMenu.MSComml.Output = "V" 
End If 

Else 
MsgBox ("K-.artu An.da Tidak Valid") 

End If 

rs.close 

TxtNomor.Text = "" 



TxtPIN.Text = "" 

T xtNomor. SetF oeus 
~ . 
.DISC 

MsgBox ("Konekkan ke uc terlebih dahulu ") 
End If 

End Sub 

Private Sub Fonn_LoadO 
Set con = New ADODB.Connection 
con.Open "Provider=MSDASQL.l ;Persist Security Info=False;Data 

Source=DBAKereia !! 
'con. Open "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=" & _ 
, App.Path & n\Database\data.uldb;User Id=adilun;Password=;" 
Set rs = New ADODB.Recordset 
IfFnrJ-v1airJ-v1:cnu.l\1SCotrunl.Port~~ = True Then 

FnnMainMenu.MSComml.Output= "U" 
End If 
End Sub 

Form CekOut 

Option Explicit 
Dim eon As AnODBCorme.e.tion 
Dim rs As ADODB.Recordset 
Dim rs 1 As ADODB.Recordset 
Private Sub cmdBatal_ ClickO 

Unload Me 
End Sub 

Private Sub cmdReset_ ClickO 
TxtNomor. Text = "" 

TxtPIN.Text= "" 
IfFrmlviaini'vienu.MSComml.PortOpen = True Tnen 
FrmMainMenu.MSComml.Output = "U" 
End If 

End Sub 

Private Sub cmdTerima ClickO 
If Frmlvlainlvlenu.MSComml.PortOpen = True Tnen 
TxtNomor.Text = FrmMainMenu.MSComml.Input 
TxtPIN" = 0 
cmdTerima.BackColor = &HFFOO& 



Dim kodeTiket As String 
Dim noPIN As String 
Dim mysql As String 
Dim Saldo As Currency 

kodeTiket == TlI.'tNomor. Text 
noPIN == TxtPIN.Text 

Withrs 
. Source == "SELECT" from TbiTiket where KodeTiket=='" & kodeTiket 

& '" and PIN == " & noPIN & " and masaberlaku>" & Date 
& ,. and len(PIi'l) == ~ & Len(noPIN) 

.ActiveConnection == con 

.CursorType == adOpenKeyset 

.CursorLocation == adUseClient 
T ...... ~l,..T,rpc - .... rlT ........... l .... D .... t .... h~+~ ......... ~ .... +~ .... 

• .LA)Vro.. 1.. J - U.Ul....A}V~U.\.!It,.11-J.,J'l}\..u.l.l.l.i:)U'-\"t 

. Open 
End WiL~ 

If rS.RecordCount == 1 Then 
Withrs 

&"'" 

. close 

.source == "SELECT * from TolCheckIn where KodeTiket=='" & kodeTiket 

.ActiveConnection == con 

.CursorType == adOpenKeyset 
r ...................... T .-..A .... +~ ........... - .... ..-1T T .... ....J""Il~ ......... i-

.,-,UJ."'V.lLV"",,UU.VU. - auv,.:,,,,,--,J.J.'Io.II.1.\., 

.LockType = adLockBatchOptimistic 

.Open 
End With 

If rS.RecordCount == 1 Then 
mysql == "DELETE FROM ThlCheckIn WHERE KodeTiket == !I' & 

kodeTiket & "'" 

&"'" 

con. Execute (mysql) 

Withrsl 
. Source == "SELECT * from TolTiket where KodeTiket='" & kodeTiket 

.ActiveCOl1l1ection = con 

.CursorType = adOpenKeyset 

.CursorLocation == adUscClicnt 

.LockType == adLockBatchOptimistic 
{lnPn '-1'---

End With 



Saldo = rs 1.Fields("saldo"). Value 

rsl.c1ose 

If Saldo > 0 Then 
lvfsgBox (ftAucla Berhasil Cek Out") 
If FrmMainMenu.MSComm1.PortOpen = True Then 
V~1\ "n;~.}. .... ~ .. 1\ ...... u .. ~~~ 1 (\.,.~U. - "S" 
1.' J.J.lllV]l.tll. Vl.WJ.l.U.J.VJ.IJ'-"-Vl.l.11.U.l. ,......,Ult' l - ~ 

End If 
Else 

MsgBox ("Saldo Anda telah habis, silahkan rnengisi dulu") 
If Ff!!1.MainMenll.MSC0!11ml.PortOpen = True Then 
FrmMainMenu.MSComml.Output= "E" 
End If 

End If 
Else 

MsgBox ("Anda beiurn pemah Cek In") 
End If 

Else 
MsgBox ("Kartu Anda Tidak Valid") 

End If 

rs.c1ose 

TxtNornor.Text = nn 

Txtpn~.Teh.i,:;:: !~!! 

TxtNornor. SetF ocus 
End If 

End Sub 

Private Sub FOffll_LoadO 
Set con = l'".JeV~; ADODll.Connection 
con. Open "Provider=MSDASQL.l ;Persist Security Info=False;Data 

Q;""'1"'IT"f'.:o.-nn A V CI' .... .o.t .... " 
,,-,'-IU-.J."'''' LJ.JJ.t :L.l~V.l"',," 

Set rs == New AOODB.Recordset 
Set rs 1 = New f\.DODB.Recordset 
IfFnnMainMenu.MSComml.PortOpen = True Then 

Ff!!1.Main.MenuMSCoro..mlOutput = "u" 
End If 
End Sub 



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

Private Sub cmdBatal_ ClickO 
Unload Me 

End Sub 

Private Sub cmdOK ClickO 
Dim usemame As String 
Dim password As String 

usemame = TxtUserName.Text 
pass\vord = TxtPasSlvord. Text 

Withrs 

Form Login 

. Source = "SELECT • from TbLUser where UserName='" & username 
& '" and Password = '" & password & '" and len(Password) = " & 

Len(password) 
.ActiveConnection = con 
.CursorType = adOpenK.eyset 
.CursorLocation = adUseClient 
.LockTypc == adLockBatchC)ptirnistic 
. Open 

End Wit.~ 

If rS.RecordCount = 1 Then 
FrmMainMenu.MSaido.Enabied = True 
FrrnMainMenu.MV oucher.Enabled = True 
FrmMainMenu.MLogIn.Enabied = Faise 
FrmM'linMenu.MLogOut.Enabled = True 
Frnllvfainlv1enU.tv1serial.Enabled = TrLle 
MsgBox ("Selamat datang" & username) 

rs.close 

Unload Me 
Else 

MsgBox ("Nama User atau Password Tidak Valid") 

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

TxtUserName. SetF ocus 



rs.close 
End If 

End Sub 

Private Sub Fonn_LoadO 
Set eon = t~ew~ ADODB.C·ol1nection 
con.Open "Provider=MSDASQL.l;Persist Security Info=False;Data 

Sourcc=DBAKcrcta " 
'con.Open "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=" & _ 
, App.Path & "\Database\data.mdb;User Id=:oadlT'.in;Password=;" 
Set rs ;= New ADODB.Recordset 

End Sub 

Option Explicit 
Dim con As ADODB.Connection 
Dim rs As ADODB.Recordset 
Dim rs2 As ADODB.Recordset 
Dim rs3 As ADODB.Recordset 
Dim intPesan As Te:x1:Box 

Private Sub CmdStaA 1 ClickO 
DL.~ kodcTikct As String 
Dim SaldoAsal As Currency 
Di~'.n F"Jedit fl. ... s ClL1Tency 

Fonn Saldo 

Dim mysql As String 
IfF!'!11.MaiIl.Merm.MSCormnl.PortOpen = True Then 
If FrmMainMenu.MSComml.Output= "P" Then 
IfFrmMainMenu.MSComml.Input = "TAA" Then 
CmdStaA 1.BackColor = &HFFOO& 
Withrs 

.Source = "SELECT" from TbiCheckIn" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 

. Open 
End \~/ith 

, Ambil Tarif dari TbITarif 
Withrs2 

. Source = "SELECT * from TblTarifwhere stasiun = 1" 
... ,'r.. ," .A.cuve\..,onnecuon = con 

. CursorType = adOpenKeyset 

.CursorLocation = adlJseClient 



.LockType == adLockBatchOptimistic 

. Open 
End With 

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

rS.MoveFirst 

While Not (rs.EOF) 
kodeTiket == rs.Fields("kodeTiket")V alue 

'Ambil Saldo Tiket dari TblTiket 
Withrs3 

. Source == "SELECT * from TblTiket where kodeTiket == '" & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation == adUseClient 

.LockTypc ::::: adLockBatchOptitrtlstic 

SaldoAsal == rs3 .Fields(" Saldo")V alue 
SaldoAsal == SaidoAsai - Kredit 

mysql == "UPDATE TblTiket SET Saldo == II & SaldoAsal & " where 
kocleTiket:; '" & kodeTiket & "'" 

con. Execute (mysql) 
rs3.ciose 
rs.MoveNext 

Wend 

rs.close 
rs2.c1ose 
MsgBox ("Saldo Telah Terupdate") 

Endlf 
End If 
End If 
End Sub 

Private Sub cmdBatal ClickO 
Unload Me 

End Sub 

Private Sub cmdhitung_ ClickO 
TimerUnterval == 60000 '1 menit 



Timerl.Enabled = True 
End Sub 

Private Sub CmdStaA2 ClickO 
Dim kodeTiket As String 

Dim SaldoAsal As Currency 
Dim Kredit As Currency 
Dim mysql As String 
If FniJ1v1ali~vlenuJvfSCon1illl.Port(Jpen = True TIlen 

If FrrnMainMenu.MSComm1.0utput = "P" Then 
Tj'L'~l\K~;~l\Kcn" l\Ksr~~~ 1 T~~". - "'T'AA" 'T'J..~ 
.1.1. .1. J.U.llVUl-llllV.I. U.U . .LVJ. '-'VU.llJ.J.l. .U1.PUI.- - 1. 1-1.1.\.(.1.1. 

CmdStaA2.BackColor = &HFFOO& 
Withrs 

. Source = "SELECT" from TblCheckIn" 

.ActiveCOlmection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 

.Open 
End With 

, Ambil Tarif dari TblTarif 
Withrs2 

'!11l 

. Source = "SELECT" from TblTarifwhere stasiun = 1" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 

.Opeu 
End With 

Kredit = rs2.Fields("Tarif').Value 

rs.MoveFirst 

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

'Ambil Saldo Tiket dari TblTiket 
Withrs3 

. Source = "SELECT * from TblTiket where kodeTiket = III & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc == udLockBatchOptirnistic 



·Open 
End With 

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

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

con.Execute (mysql) 
rs3.close 
rs.MoveNext 

VvTend 

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

End If 
End If 
End If 
End Sub 

Private Sub CmdStaBl_ClickO 
Dinl kodeTiket p~ St..ring 
Dim SaldoAsal As Currency 
Dim Kredit As Curreney 
Dim mysql As String 
If FrmMainMenu.MSComml.PortOpen = True Then 
If FrmMainMenu.MSComml.Output = "P" Then 
If FrmMainMenu.MSComm 1. Input = "TBB" Then 
CmdStaB 1.BackColor = &HFFOO& 
Withrs 

. Source = "SELECT" from TbiCheckIn" 

.ActiveConnection = con 

.CursorType = adOpenKeysei 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptinustic 

.Open 
End \l:lith 

I Ambil Tarif dari TblTarif 
Withrsl 

. Source = "SELECT * from TbITarifwhere stasiun = 2" 

.ActiveConneciion == con 

. CursorType == adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 



. Open 
End With 

Kredit = rs2.Fields("Tarif'). Value 

rs.MoveFirst 

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

'Ambil Saldo Tiket dari TbITiket 
Withrs3 

. Source = "SELECT * from TblTiket where kodeTiket = '" & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc =: udLockBatchOptimistic 

. Open 
End Wit..~ 

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

mysql = "UPDATE TblTiket SET Saldo = II & SaldoAsal & " where 
kodeTiket = HI & kodeTiket & "i" 

con. Execute (mysql) 
rs3.close 
rs.MoveNext 

'JvTend 

rs.close 
rs2.ciose 
MsgBox ("Saldo Telah Terupdate") 
."...., , T~ 

enUl! 

End If 
T":' __ ..l TC' 
CUUll 

End Sub 

Private Sub CmdStaCl_ClickO 
Dim kodeTiket As String 
Dim SaldoAsal As Currency 
Dim Kredit As Currency 
Dim mysql As String 

If Fi111J.\-fail1Mel1u.MSComml.PortOpen = True Then 



If FnnMainMenu.MSComm LOutput = "P" Then 
IfFrmMainMenu.MSCommLInput = "TCC" Then 
CmdStaC l.BackColor = &HFFOO& 
Withrs 

. Source = "SELECT * from TblCheckIn" 

.AetiveConnection = eon 

.CursorType = adOpenKeyset 

.CursorLocation:::: udUscClicnt 

.LockType = adLockBatchOptimistic 

. Open 
End With 

, Ambil Tarif dari TblTarif 
Withrs2 

.Source == "SELECT * from TblTarifwhere stasiun = 3" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 

. Open 

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

rS.MoveFirst 

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

). Value 

oJ.!! 

'Ambil Saldo Tiket dari TblTiket 
Withrs3 

.Source = "SELECT * from TblTiket where kodeTiket == '" & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc = adLockBatch(Jptirr.istic 

. Open 
End With 

SaldoAsal = rs3.Fields("Saldo").Yalue 
SaidoAsai = SaidoAsai - Kredit 

mysql = "UPDATE TblTiket SET Saldo = " & SaldoAsal & .. where 
kodeTiket = n' & kodeTiket & !In' 

con. Execute (mysql) 



rs3.close 
rS.MoveNex1 

Wend 

rs.c1ose 
rs2.close 
MsgBox ("Saldo Telah Terupdate") 
r:;~,.1 n' 
D.lJ.\J. ..LJ. 

End If 
End If 
End Sub 

Private Sub CmdStaD 1_ ClickO 

Dim kodeTiket As String 
Dim SaldoAsal As Currency 
Dim Kredit As Currency 
Dim mysql As String 

IfFrmMainMenu.MSComml.PortOpen :::: True Then 
IfFrmMainMenu.MSComml.Output:::: "P" Then 
If FrmMainMenu.MSComm 1. Input :::: "TDD" Then 
CmdStaD l.BackColor :::: &HFFOO& 
Withrs 

. Source :::: "SELECT" from TblCheckIn" 

.ActiveConnection =' con 

.CursorType == adOpenKeyset 

.CursorLocation :::: adUseClient 

.LockType :::: adLockBatchOptimistic 

. Open 
End With 

, Ambil Tarif dari TbITarif 
Withrs2 

.Source = "SELECT" from TblTarifwhere stasiun:::: 4" 

.ActiveConnection :::: con 

.CursorType:::: adOpenKeyset 

.CursorLocation:::: adUseClient 

.LockType = adLockBatchOptimistic 

.Open 
End With 

Kredit:::: rs2.Fields("Tarif").Yalne 

rs.MoveFirst 

While Not (rs.EOF) 



ilIff 

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

'Arubil Saldo Tiket dari TblTiket 
Wiihrs3 

.Source = "SELECT * from TbITiket where kodeTiket = ,n & kodeTiket & 

.ActiveConnection = con 

.CursorTypc == ad~n.rKcysct 

.CursorLocation = adUseClient 

.LockType = adLocyJ3atch()ptinIistic 

.Open 
End With 

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

mysql = "UPDATE TblTiket SET Saldo =" & SaldoAsal &" where 
kode Tiket = Hi & kodeTiket & "'" 

con.Execute (mysql) 
rs3.close 
rS.MoveNex1 

Wend 

rs.close 
rs2.ciose 
MsgBox ("Saldo Telah Terupdate") 
Endlf 
End If 
End If 

End Sub 

Private Sub CmdStaB2 _ ClickO 
Dim kodeTiket As String 

Dim SaldoAsal As Currency 
Di..111 Kredit As Currency 
Dim mysql As String 
If FnnMainMenu. MSComm l.PortOpen = True Then 
IfFnnMainMenu.MSComml.Output = "P" Then 
If FnnMainMenu. MSComm 1. Input = "TBB" Then 
CmdStaB2.BackColor = &HFFOO& 
Withrs 

. Source = "SELECT';' from TbiCheckIn" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatch()ptinllstic 



. Open 
End With 

, Ambil Tarif dari TblTarif 
Withrs2 

. Source = "SELECT * from TblTarifwhere st8siun = 2" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation == adUseClient 

.LockType = adLockBatchOptirnistic 
fk...~~ .'-Jpvu 

End With 

Kredit = rs2.Fields("Tarir').Value 

rS.MoveFirst 

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

'Ambil Saldo Tiket cbri TblTiket 
Withrs3 

. Source = "SELECT * from TbITiket where kodeTiket = '" & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc ::::: adLockBatchOptimistic 

. Open 
End With 

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

mysql = "UPDATE TbITiket SET Saldo = " & SaldoAsal & " where 
kodeTiket = '" & kodeTiket & "'" 

con.Execute (mysql) 
rs3.close 
rS.MoveNexi 

Wend 

rs.close 
rs2.ciose 
MsgBox ("Saldo Te1ah Terupdate") 
End If 

End If 



End If 
End Sub 

Private Sub CmdStaC2 _ ClickO 
Dim kodeTiket As String 

Dim SaldoAsal As Currency 
Dim Kredit As Currency 
Dim mysql As String 

If Fnl-Jv1ai111vienu.MSCOIi1l111.PortOpen = True TIlen 
IfFnnMainMenu.MSComml.Output = "P" Then 
IfFnrJ-v1airJ-v1cnu.~1SCoIriffil.lnput::: "Tee" Then 
CmdStaC2.BackColor = &HFFOO& 
UT;th TQ 

.. ~ ......... .4 4V 

. Source = "SELECT * from TblCheckIn" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 

. Open 
End With 

, Ambil Tarif dari ThlTarif 
Withrs2 

. Source = "SELECT * from TbITarifwhere stasiun = 3" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockType = adLockBatchOptimistic 
(~ .... ~ ,""""p,-,u. 

End With 

Kredit = rs2.Fields("Tarit~'). Value 

rS.MoveFirst 

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

'Ambil Saldo Tiket dari TbITiket 
Withrs3 

. Source = "SELECT * from TblTiket where kodeTiket = '" & kodeTiket & 

ActiveConnection = con 
.CursorType = 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) 
rs3.close 
rs.MoveNext 

VvTend 

rs.close 
rsL.close 
MsgBox ("Saldo Telah Terupdate") 
End If 
End If 

T':' __ .J T.£" 
DllU .11 

End Sub 

Private Sub CmdStaD2 _ ClickO 
Th-rn \rnr1pT,1--pt A. c ~tT1-nCT 
L/.LO-A-s.. ... '-'-'"_ ......... L.a. ............. LU' '-J ........... "'O 

Dim SaldoAsal As Currency 
Di_f!l Kredit As Currency 
Dim mysql As String 

If FrmMainMenu.MSComml.PortOpen = True Then 
If FrmMainMenu.MSComm1.0utput = "P" Then 
If FrmMainMenu.MSComm 1. Input = "TDD" Then 
CmdStaD2.BackColor = &HFFOO& 
Withrs 

. Source = "SELECT * from TbiCheckln" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LoekType = adLockBatchOptinllstic 

. Open 
End \\'ith 

I Ambil Tarif dari TblTarif 
Withrs2 

. Source = "SELECT * from TblTarifwhere stasiun = 4" 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 



.LockType = adLockBatchOptimistic 

. Open 
End With 

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

rS.MoveFirst 

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

'Ambil Saldo Tiket dari TblTiket 
Withrs3 

. Source = "SELECT * from TblTiket where kodeTiket = 'ff & kodeTiket & 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc :::: adLockBatchOptimistic 

. Open 
End With 

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

mysql = "UPDATE TbITiket SET Saldo = " & SaldoAsal & "where 
kodeTiket = ;;; & kodeTiket & ;;;;; 

con.Execute (mysql) 
rs3.close 
rS.MoveNex1 

rs.close 
rs2.close 
MsgBox ("Saldo Telah Terupdate") 
Endlf 
End If 
End If 

End Sub 

Private Sub F orrn LoadO 
Set con = New ADODB.Connection 
con.Open "Provider=MSDASQL.l ;Persist Security Info=False;Data 

Source=DBAKereia .. 
'con. Open "Provider=Microsofi.Jet.OLEDBA.O;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 
Private Sub Tiulerl_Tiuler() 
Timer2.Interval = 60000 'I menit 
'r~ ___ ...... __ ') "'[;' ......... 1 .... 1 .... ...1 - 'T' ...... ".,. 
1. llJ.J.\,,>,L':'.-.L.J"l.J.uuJ.VU - J..l. U'"" 

End Sub 
Private Sub Timer2_TimerO 
Timer3.Interval = 60000 'I menit 
Timer3.Enabled = Tme 
End Sub 
Private Sub Timer3 _ TimerO 
Timer4.Interval = 60000 'I menit 
Timer4.Enabled = True 
End Sub 
Private Sub Timer4_TimerO 
TimerS.Interval = 60000 '1 menit 
Timer5.Enabled = True 
End Sub 

Private Sub Timer5 _ TimerO 
MsgBox ("Waktu Udah 5 menit") 
End Sub 

Option Expiicit 
Dim i As Integer 
Dim Buffer As Variant 

Form Testing Uc 

Dim Empty _Buffer As Variant 
Din1 sButTer As String 
Dim lEnd As Long 
n~~ "r\ .... f,.. 1\ '"' c~ ..... ~ 
L.ll.J.J.l. ';)J..JU-\.-U fLo:) 1 .... H-1.U.lO 
Dim Instring As String 
Dim s.MidTe)..'t As St~~'lg 

Private Sub cmdPilih _ ClickO 
IfFrmMainMenu.MSCommi.PortOpen = True Then 
FrmMainMenu.MSComml.Output = "P" 
Endlf 
End Sub 

'Private Sub FOTIll_LoadO 
'n~'f'V\ .:..Dl .. f'1'""" ..... ,,~.., Qt ..... ~ ........... 
LJ.U.l.l .:U.Ju..1..l'-'-' .J. 'l.';) uu ll.15 

'Dim lEnd As Long 



'Dim sData As String 
Private Sub send _ CiickO 
If FrmMainMenu.MSComml.PortOpen = True Then 
FnnMainMenu.MSComm LOutput = Text L Text 
send.BackColor = &HFFOO& 
1"'":' __ .1 T.£' 
cuu 11 

End Sub 
n....:.."u .. + ...... ~,,1-.. +" ................ ~ ... ? ......... r-'1~ ..... 1 .... 1\ 
.I. 1.L VUl-\,.t UUU .1 ...... "'-'''''J. "'-'.1._ ,-,"l.l\.1~V 

receiver.BackColor = &HFFOO& 
IfFrrni',,1ain1',,1enu.~,,-1SCoIr'..ml.PortOpen = True Then 
Text2. Text = FrmMainMenu.MSComm Unput 
If F!TI1.MallLMenu.MSComm 1.PortOpe.n Then 

If Text2.TeJl..-t= nNAA" Then 
MsgBox (nSelamat Datang Penumpangn) 
FnnCekIn.Show 

Else 
If Text2.Text = "TAA" Then 

MsgBox (nTerima Kasih atas Kunjungannyan) 
T"" ,...,. 1 /'0. .... 1 

r nnLeKUUl. "now 
Else 

If Text2.Tex1 = "CAA" TIlen 
MsgBox (nCek Kartu Andan) 
F nn V alicL.'1si. Sho-vv 

Else 
If Text2.Text = nLA~A.n Then 

MsgBox (nHubungi Operator untuk Mengisin) 
End If 

End If 
End If 

End If 
End If 
End If 
End Sub 

Private Sub clear_ClickO 
Textl.Text::=: If " 

Text2.Text = n n 
~1~~_ D~~1,0~1~ __ P.UL'{;,(\()P. 
\",Il'-'Ul- . .1JU\.lA.. ....... vJ.V.l. ~ "'-'.lU .L'vv",,", 

End Sub 

Private Sub close _ ClickO 
U!11oadMe 
End Sub 

Private Sub disconnectc-ClickO 
If FnnMainMenu.MSComm l.PortOpen = True Then 



FnnMainMenu.MSComml.PortOpen = False 
End If 
StatusBarl.Panels("Status").Text = "Status: DisConnect" 
StatusBarl.Panels("Setting").TeAi = "Setting: COM" 
& FnnMainMenu.MSComml.CommPort & "," & 
F fi111v1ainlvfenu.tvfSCoi1Uill. Settings 
Labe14.Caption =" Tip: Klik menu Connect untuk membuka Port Serial" 
Shape 1.FillColor ~ &HFF & 
disconnect.BackColor = &HFF& 
cormect.BackColor = &H8000000F 
End Sub 

Private Sub connect_ ClickO 
Dim i As Integer 
On Error Go To Handle Error 
Frmlviainlvienu.MSComml.PortOpen = True 
Fori = 0 To 7 
Shapel.FillColor == &HF'FOO& 

'Timer l.Interval = 50 'sementara ntik buk.1. 
;TimerLEnabled = True ;sementara ntik buka 

connect.BackColor = &HFFOO& 
disconnect.BackColor = &H8000000F 

Nexti 
StatusBarLPaneisCStatusH).Text= ;;Status: amine;; 
StatusBarl.Panels(" Setting"). Text = "Setting: COM" _ 
& FnruvIairnvienu.!vISComml.CommFort.& II,~~ & 
FnnMainMenu.MSComm I.Settings 
r" .• :..i- ('i~_1~ 
.c}\.u QUU 

Handle Error: 
MsgBox Error$, 48, HKonfrrmasi Kesalahan SettingH 
For i == 0 To 7 
Shape 1.FiilColor = &HFF & 
Nexti 
End Sub 
Private Sub Timerl TimerO 

1"'C'.---.1\A"n~ .... ').,5---, ..... l..1C':r'I.-... ........ ~1 fl-. ............ U ... - T..,.,rf-l 'T' ...... ....,..-i- ' ...... cmcn+n ....... ........ ~1,.. b .... 1 .... ,. 
l.'l..l.1l.l.V.l.UJ.LUV.l.vl.l.u.!.v IJ ........ VU.llJ.l.l..\.JU\.-p ,,~ J.'-'AL.l . .l.\,(hL .., J. J..'-' .lUI,,,," U.\.-U'\.. u.n." 

'Text2.Text = FnnMainMenu.MSComml.Input 'sementara ntik buka 
End Sub 



Option Explicit 
Dim i As Integer 
Dim Buffer As Variant 

FOrnI Ubah MSComm 

Dim Empty _Buffer As Variant 

Private Sub Command2_ClickO 
TT._1 __ ..ll!..K_ 
UlllUi:1U IVJ.ti 

End Sub 

Sub Form _ LoadO 
Dim i l!. ... s Integer, Settings &A .. S S1..ri.ng, Offset /l. .. S Integer 

'Load Port Settings 
Fori=lTo4 
cbPort.AddItem "COM" & Trim$(Str$(i)) 
Nexti 
, Load Speed Settings 
cbBitsPerSecond.Addltenl "110" 
cbBitsPerSecond.AddItem "300" 
cbBitsPcrSccond.AddItcm "600" 
cbBitsPerSecond.AddItem "1200" 
cbBitsPerSecond.AddItem "2400" 
cbBitsPerSecond.AddItem "4800" 
cbBitsPerSecond.AddItem "9600" 
cbBitsPerSecond.AddItem "14400" 
cbBitsPerSecond.AddItem "19200" 
cbBitsPerSecond.AddItem "28800" 
cbBitsPerSecond.AddItem 1/38400" 
cbBitsPerSecond.AddItem "56000" 
cbBitsPerSecond.AddItem "57600" 
cbBitsPerSecond.AddItem "115200" 
cbBitsPerSecond.AddItem "128000" 
cbBitsPerSecond.Addltei11 "256000" 

, Load Data Bit Settings 
cbDataBits.Addltem "5" 
cbDataBits.AddItem "6" 
cbDataBiis.Addltem !!7!! 
cbDataBits.AddItem "8" 

, Load Parity Settings 
nhD ........ ~h:r A ,-1.""TtQTY\ Il'C'...-ro ...... " 
VV.J.. ""1..&.\.) . .1. l.u.U.J,.\.V.l.l.l ..LJ ~"'.l.l 

cbParity.AddItem "Mark" 
cbParity.AddItem "None" 



cbParity.AddItem "Odd" 
cbParity.AddItem "Space" 

I Load Stop Bit Settings 
cbStopBits.AddItem "i" 
cbStopBits.Additem "1.5" 
cbStopBits.AddItem "2" 

I Load Flow Control Settings 
cbFiowControLAddltem "None" 
cbFlowContro1.AddItem "Xon / Xoff" 
cbFlowControl.AddItem "RST" 
cbFlowControl.AddItem "Xon / RST" 

, Set Default Settings 
Scttings = F nrJ-vfuirJvlcnu. ~1SCon]In 1. Settings 

If InStr(Settings, ". It) > 0 Then 
Offset = 2 

Else 
Offset = 0 

End If 

cbBitsPerSecond.Text = Left$(Settings, Len(Settings) - 6 - Offset) 
Select Case ~v1id$(SCtting3, Lcn(Scttings) - 4 - Off3Ct~ 1) 
Case "e" 

cbParity.ListIndex = 0 
Case "m" 

cbParity.ListIndex = 1 
Case "n" 

cbParity.ListIndex = 2 
Case "0" 

cbParity.ListIndex = 3 
Case ;;s" 

cbParity.ListIndex = 4 
End Select 

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

cbPort.ListIndex == FrmMainMenu.MSComml.CommPort - 1 
cbFiowControLListlndex = Mid{FnnMainMenu.MSCommLHandshaking, i, i) 
End Sub 
Private Sub Commandl_CiickO 

IfFrmMainMenu.MSComml.PortOpen = True Then 
Fl1.1lJ.\-fainMenu.MSColl1il11. PortOpen = False 



End If 
FnnMainMenu.MSComml.CommPort = cbPort.ListIndex + i 
FnnMainMenu.MSComml.Settings = Trim$(cbBitsPerSecond.Text) & ","_ 
& Lefi$(cbParity.Text, 1) & "," & Trim$(cbDataBits.Text) & "," &_ 
T rim$( cbStopBits. Text) 
F111Itv1ain.l\tfenu.tvfSCoi11l111.ffitudshaking = cbFlow·Control.Listlndex 
Unload Me 
D_~ ~"l, 
LJJ..Lu. IJUV 

Option Explicit 
F onn Validasi 

Dim con As ADODB.Connection 
Dim rs As ADODB.Recordset 

Private Sub cmdBatal_ ClickO 
UnioadMe 
'Cara lsi textbox nomor kartu 
'TxtNomor.Text = Cstr(MSComml.Input) 

End Sub 

Private Sub cmdOK_ ClickO 
Dhu kodcTikct As String 
Dim noPlN As String 
Di..-rn Saldo LA.£, Currency 
Dim masaAktif As Date 

If FnnMainMenu.MSComml.PortOpen = True Then 
TxtNomor.Text = FrmMainMenu.MSComml.Input 
TxtPlN.Text = 0 
kodeTiket = TxtNomor.Text 
noPIN = TxtPIN.Telo.'t 

Withrs 
. Source = "SELECT" from ToiTiket where KodeTiket='" & kodeTiket 

& ", and PlN = " & noPlN & " and masaberlaku>" & Date 
& " and len(Pll'll) = " & Len(noPll'll,":J 

.ActiveConnection = con 

.CursorType = adOpenKeyset 

.CursorLocation = adUseClient 

.LockTypc ::::: adLockBat.ch()ptimistic 

. Open 
End With 

If rs .RecordCount = 1 Then 
Saido = rs.FieidsC'saido'} Vaiue 
masaAkiif = rs.Fields("MasaBerlaku"). Value 



LblSaldo.Caption = "Rp " & FonnatNumber(Saldo) 
LbiAktifCaption = FonnatDateTime(masaAk1:if, vbShortDate) 
If FrmMainMenu.MSComml.PortOpen = True Then 
Frmlviairuvienu.MSCommLOutput = "V" 
FrmMainMenu.MSComm 1. Output = "M" 
F ll1li\tfaullvfenu.tvfSC.on1il11. Output = F oru1att"Jllil1ber(Saldo) 
MsgBox ("Kartu Anda Valid") 
L'~rl T+ 
LU.U 1.1. 

Else 
MsgBox ("Kartu Anda Tidak Valid") 

End If 

TxtNomor.Text = '''' 
TxtPIN.Text = "" 

TxtNomor. SetF ocus 

rs.close 
.... 1 T'" 
DnUl! 

End Sub 

Private Sub cmdReset_ ClickO 
'T...,..tl\.T"---.,, .... To.......t - "" 
i AU. "V.l.lJ.'-/.l • ..I. vAt. 

TxtPIN.Text = "" 
T hl <;:" lriA r"nticm = "" 
~~.~-.-~. --r-~" 

LblAktifCaption = "" 
End Sub 

Private Sub Form _ LoadO 
Set con = New AIXJDB.Connection 
con.Open "Provider=MSDASQL.l ;Persist Security Info=False;Data 

n T"""I.T"'o. " TT • n ;:,ource=UOf\.l'..ereUl 
'con. Open "Provider=MicrosotUet.OLEDB.4.0;Data Source=" & _ 

App.Path & nIDatabase\data.illdb; User Id=adil11n;Pass,"iord=; n 

Set rs = New ADODB.Recordset 
If FnrJv'IairJ.v'icnu.}v1SColT'unl.PortOpcn == Tru.e Then 

FrmMainMenu.MSComml.Output = "U" 
End If 

End Sub 

Form Voucher Barn 
Option ExpliCIt 
Dim con As ADODB.Connection 
Dim rs As ADC>DB.Recordset 
Private Sub cmdBatal_ ClickO 



Unload Me 
End Sub 

Private Sub myresetO 
TxtNoKartu.Text= "" 
TxtPIN.Text = "0" 
TxtConfmn.Texi= "O!! 
cmbSaldo.ListIndex = -1 
clllbAktif.ListIndex = -1 
TxtNoKartu. SetF ocus 

D~~ Q"j... 
.Lil.J.Y ~u.u 

Private Sub cmdOK_ ClickO 
Dim Vaiid As Booiean 
Dim nomorKartu As String 
Dim PIN As String 
Dim Saldo As Currency 
Diu1 iliasaAktif As Date 

nomorKartu = TxtNoKartu.Text 
PIN = TxtPlN.Tell,'t 

Select Case cmbSaldo.ListIndex 
Case 0: Saido == 5000 
Case 1: Saldo == 10000 
Case 2: Saldo == 50000 
Case 3: Saldo == 100000 
Case 4: Saldo == 150000 
Case 5: Saldo == 500000 

End Select 

masaAktif = Date 

Select Case cmbAktif.ListIndex 
Case 0: masaAktif= Date + 30 
Case 1: rnasaAk1.if = Date + 60 
Case 2: l11iisaAktif= Date + 90 
Case 3: rnasaAktif = Date + 180 
Case 4: rnasaAktif= Date + 365 

End Select 

Valid = True 

If TxtPIN.Text <> T).1.Confmn.Text Then 
Valid = False 



TxtPIN.Text = '''' 
TxtConfinn.Text = "" 
TxtPIN.SetFocus 
IvlsgBox (UNomor pn~ lidak vaiid") 

End If 

If Valid Then 

mysql = "INSERT INTO TblTiket V ALUES(, " & nomorKartu & "'," & PIN 
& 

",'" & rnasaAktif & III," & Saldo & ")" 
'MsgBox (mysql) 
con. Execute (mysql) 
tvfsgBox ("Data, Kartu telah Tersi111pal1") 
myreset 

End If 

End Sub 

Private Sub F onn LoadO 
Set con = New ADODE.Connection 
con.()pen "Provider=MSDASQL.I;Persist Security Info=False;Data 

Source=DBAKereta t, 
'con. Open "Provider=Microsofi.Jet.OLEDB.4.0;Data Source=" & _ 

App.Path & n\Databasc\dam.mdb; User Id==ulliTilil.;Password=;" 
Set rs = New ADODB.Recordset 

End Sub 

F onn Voucher isi 
Option Explicit 
Dim con As ADODB.Connection 
Dim rs As ADODB.Recordset 

Private Sub cmdBatal_ ClickO 
UnioadMe 

End Sub 

Private Sub myresetO 
Txft~oKa.rtLl.Text = "" 
cmbSaldo.ListIndex =-1 
cmbAktif.ListIndcx == -1 
TxtNoKartu. SetF ocus 

End Sub 



Private Sub cmdOK_ ClickO 
Dim nomorKartu As String 
Dim Debet As Currency 
Dim masaAktif As Dare 
Dim mysql As String 

"'" 

nomorKartu = TxtNoKartu.Text 

Select Case cmbSaldo.ListIndex 
Case 0: Debet = 5000 
Case 1: Debet = 10000 
Case 2: Debet = 50000 
Case 3: Debet = 100000 
Case 4: Debet = 150000 
Case 5: Debet = 500000 

End Select 

Withrs 
.Source = "SELECT 01< from TblTiket where KodeTiket = ,,, & nomorKartu & 

.ActiveConnection = con 

. CursorType = adOpenKeyset 

.CursorLocation == adUscClicnt 

.LockType = adLockBatchOptimistic 

. Open 
End With 

If rs. RecordC ount = 1 Then 

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

Select Case cmbAktif.ListIndex 
Case 0: masaAktif= masaAktif + 30 
Case 1: masaAktif= masaAktif + 60 
Case 2: masaAktif= Ilk1saAkiif + 90 
Case 3: masaAkiif = masaAkiif + 180 
Case 4: illlisaAktif = l1lasaAktif + 3G5 

End Select 

mysql = "UPDATE TbITiket SET Saldo = " & Debet & _ 
" JAasaBerlaku = '" & rr.asa.L\.1ctif & '" WHERE KodeTiket = '" & 

nomorKartu & "'" 

con.Execute (mysql) 



MsgBox ("Transaksi Berhasil") 

myreset 

End If 

End Sub 

Private Sub FOfill_LoadO 
Set con = Ne\v . ..L\!)lJDB.Cop..necticn 
con.Open "Provider=MSDASQL.l;Persist Security Info=False;Data 

Soufce=DBA-.Kereta" 
'con.Open "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=" & _ 

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



~ ~'- ; 
" " :;;: 3' 

> 

r-~--



Program Mikrokontroller Dalam Bahasa C 
#include <at89x51.h> 
#define clock PI 7 
#define datas PI 5 
#define al P3 2 
#define a2 P3 3 
#define a3 P3 4 
#defme stasiunl PO 7 
#define steper P2 
#define b I P3 5 
#define b2 P3 6 
#define b3 P3 7 
#define stasiun2 P2 3 
#define cI PI 2 

#define c2 PI 3 
#define c3 PI 4 
#defme stasiun3 P2 7 
#defme datalcd PO 
#defme rs PI 0 
#define e PI I 

II Sensor Stasiun Bagian II 
II Sensor Stasiun Bagian 12 
I I Sensor Stasiun Bagian 13 
I I input stasiun I 
II motor steper maju dan mundur 
II Sensor Stasiun Bagian 21 
II Sensor Stasiun Bagian 22 
II Sensor Stasiun Bagian 23 
I I input stasiun 2 

II MSR Pilihl OOI=Naik, 1l0=Turun, 
IIOOI=Cek,lll = lsi 
II MSR Pilih2 
II MSR Pilih3 
II input stasiun 3 

bit c,log,flagI,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 tundaO 
{ 

int i; 
for (i=O;i<IOOO;i++); 

} 
void tunda20 
{ 

int i; 
for (i=O;i<40000;i++); 

} 
void tunda3() 
{ 

int i; 
for (i=O"i<60000"i++)" , " 

} 
void kirimy(int dat) Ilkirim command 
{ rs=O" datalcd=dat , , 

e=l; e=O; 
tunda(); 



} 
void initlcdO 
{ tundaO; 

} 

kirim j>{ 56);kirim j>{ 56); 
kirim j>{ 56 );kirimj>{ 56); 
kirimj){6); kirimj){12); 
kirim j>{l); 

void kirim_k(int dat2) Ilkirim karakter 
{ rs=l- datalcd=dat2" , , 

} 

e=l; e=O; 
tunda(); 

void saldo() 
{ 

b=O" , 
while(l) 
( 

if (log2) 
{ 

dtuang[b ]=trima; 
b++; 
log2=O; 

} 
if(b 7) 

break; 
} 
kirim j){Ox80); 
for (b=1;b<7;b++) 

kirim_k(dtuang[b]); 
b=O-, 

} 
void ambit bit() 
{ 

} 

while( clock); 
c=datas; 
while( !clock); 

void isiO 
{ 

} 

kirim_k(OxEA); 
kirim k('S'); 
kirim _ k(OxEA); 

II masukkan data sisa uang 



void karakter(int kart) 
{ 

} 

if(kart=Ox45) slide='O'; 
if (krut=OxI6) slide='l '; 
if(krut OxlE) slide='2'~ 
if (kart=Ox26) slide='3 '; 
if (kart=Ox25) slide='4'; 
if (kart=Ox2E) slide='5'; 
if (kru t=Ox36) slide='6'; 
if (kart=Ox3D) slide='7'; 
if (kart=Ox3E) slide='8'; 
if (kart=Ox46) slide='9'; 

void slidingO 
{ int j; 

while(l) 
{ 

} 

} 
} 

datl=l; 
out=O; 
ambil_ bite); 
while(c); 
for (j=Oj<8j++) 
{ 

} 

ambil_ bite); 
if (c=l) 

out=out+datl ; 
datl *=2; 

ambil_ bite); 
ambil_ bite); 
while(!c); 
if (log) 
{ 

dataout[b ]=out; 
log=O; 
b++' , 

if (out=OxFO) 
log=l; 

if (ouL=Ox5A) 
break; 

void stepermaju() 

II start bit harus 0 

II stop bit harus 1 



{ 

} 

int sa,loop,k; 
a=OxOE; 
k=l; 
loop=O; 
for (sa=O;sa<30;sa++) 
{ 

} 

steper=a*k; 
k*=2; 
loop++; 
if (loop==4) 
{ 

a=OxOl; 
k=l; 
loop=O; 

} 
tunda20; 

void stepermaju20 
{ 

} 

int sa,loop,k; 
a=OxEO; 
k=l; 
loop=O; 
for (sa=O;sa<30;sa++) 
{ 

} 

steper=a*k; 
k*=2; 
loop++; 
if (loop==4) 
{ 

a=OxlO; 
k=l; 
loop=O; 

} 
tunda20; 

void stepermundur() 
{ 

int sa,loop; 
a=Ox07; 
k=l; 
loop=O; 



} 

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

} 

steper=aIk; 
k*=2; 
loop++; 
if(loop 4) 
{ 

a=Ox08; 
k=l; 
Joop=O; 

} 
tunda2(); 

void stepermundur20 
{ 

} 

int sa,loop; 
a=Ox70; 
k=1; 
loop=O; 
for (sa=O;sa<30;sa++) 
{ 

} 

steper=aIk; 
k*=2; 
loop++; 
if (loop=4) 
{ 

a=Ox80; 
k=1; 
loop=O; 

} 
tunda20; 

void serint( void) interrupt 4 
{ 

ES = 0; II matikan interrupt serial biar tdk ganggu 
if(RI) 
{ 

trima=SBUF; 
if(trima 'P') 1/ untuk membuka pilihan data slide 

flagl=l; 
if(trima='U') II untuk membuka kirim data slide 

flag2=l; 



if (trima-'V') II baca tanda untuk membuka palang pintu masuk dan 
saldo saat ini 

} 

} 

flag3=1; 
if (trima-'S') II baca tanda untuk membuka palang pintu keluar 

flag4=1; 
if (trima 'E') II Ngisi"o saldo 

flag5=1; 
if (trima=OxOO) 

flag5=1; 
log2=I; 

RI=O; 
ES= 1; 

void sendchar( unsigned char nilai) 
{ 

} 

SBUF = nilai; 
while (!TI); 
TI =0; 

void init_serial(void){ 
TMOD=0x20; 
SCON= OxSO; 
THI = OxFD; II Set baudrate pada 9600 bps 
TLl =OxFD; 
ES = 1; 
EA= 1; 
TRI = 1; 

} 
void msrpilihO 
{ 

if{cl !=1) if(c2!=I) if(c3!=I) 
{ 

sendchar('N'); 
} 

if{cl) if(c2) if{c3!=I) 
{ 

sendchar(T); 
} 

if{cl) if{c2) if{c3) 
{ 

sendchar('C'); 
} 

if{cl !=1) if{c2!=I) if{c3) 



} 

{ 
sendchar('I'); 

} 
if(al!=llla2!=llla3!=l) 
{ 

} 

tunda30; 
if(al !=11la2!=11la3!=1) 

{ 
tunda30; 
sendchar('A'); 
} 

if(bl !=1Ilb2!=ll1b3 !=1) 
{ 
tunda30; 

} 

if(b 1 != Il1b2!= Il1b3!= 1) 
( 

} 

tunda30; 
sendchar('A'); 

voidmainO 
{ 

log=b=flag 1 =t1ag2=tlag3=tlag4=log2=log3=t1ag5=O; 
initlcdO; 
init_seriaIO; 
while(l) 
{ 

if(flagl) 
{ 

} 

if (flag2) 
{ 

msrpilihO; 
break; 

tlag2=O; 
b=O-, 
slidingO; 
if(b 14) 
{ 

for (a=O;a<b;a++ ) 
{ 

if « a>=2)&&( a«b-2))) 
{ 



} 
} 

J 
if(b 13) 
[ 

for (a=O;a<b;a++) 
{ 

karakter(dataout[a]); 
sendchar(slide ); 
kirim _ k( slide); 

if « a>= I)&&( a«b-2))) 
{ 

} 

while(1) 
[ 

J 
} 

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

if (flag3) 
{ 

flag3=O; 
stepermaju(); 
tunda3(); 
tunda30; 
stepermundur(); 
break; 

} 
if(flag4) 
{ 

} 

flag4=O; 
stepermaju20; 
tunda30; 
tunda30; 
stepermundur20; 
break; 

if (flag5) 
{ 

flag5=O; 
isiO; 
tunda30; 
saldo(); 
break; 



} 
} 

} 
} 
while(l) 

( 

if(flag5) 
{ 

} 
} 

} 

flag5=O; 
break:; 



:eatures 
Compatible with Mes-51-Products 
4K Bytes of In-System Programmable (ISP) Flash Memory 

- Endurance: 1000 Write/Erase Cycles 
4.oV to 5.5V Operating Range 
Fully StatIc Operation: 0 Hz to 33 MHz 
Three-level Program Memory Lock 
128 x &-bit Internal RAM 
32 Programmable IfO Lines 
Two 16-bitTimerlCounters 
Six Interrupt Sources 
Full Duplex UART Serial Channel 
Low-power Idle and Power-down Modes 
Interrupt Recovery from Power-down Mode 
Watchdog Timer 
Dual Data Pointer 
Power-off Flag 
Fast Programming Time 
Flexible ISP Programming (Byte and Page Mode) 

lescription 
lle AT89S51 is a low-power, high-performance CMOS 8-bit microcontroller with 4K 
I)'tes of in-system programmable Flash memory. The device is manufactured using 
I.tmel's high-density nonvolatile memory technology and is compatible with the indus­
ry-standard 8OC51 instruction set and pinout. The on-chip Flash allows the progmm 
nemory to be reprogrammed in-system or by a conventional nort\lOlatile memory pro­
Irammer. By combining a versatile 8-bit CPU with in-system programmable Flash on a 
nonolithic chip, the Atmel AT89S51 is a powerful microcontroller which provides a 
lighly-flexible and cost-effective solution to many embedded control applications. 

lle AT89S51 provides the following standard features: 4K bytes of Flash, 128 bytes of 
~AM, 32110 lines, Watchdog timer, two data pointers, two 16-bittimer/counters, a five­
'ector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and 
:Iock circuitry. In addition, the AT89S51 is deSigned with static logic for operation 
lown to zero frequency and supports two software selectable power saving modes. 
lle Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and 
nterrupt system to continue functioning. The Power-down mode saves the RAM con­
ents but freezes the oscillator, disabling a" other chip functions until the next external 
nterrupt or hardware reset. 

8-bit 
Microcontroller 
with 4K Bytes 
In-System 
Programmable 
Flash 

AT89S51 

Preliminary 
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'in Configurations 
PDIP 

Pl.o 
P1.1 

P1.4 5 

(MOSI) P'.5 
{MISO)P'.6 
(SCK) P'.7 8 

RST 9 
(RXD) 1'30 
(TXD) 1'3.1 
(Il'lflj) 1'32 

(iiii'i'l)P3.3 
(TO) 1'3.4 

(T') 1'3.5 
(Wn) 1'3.6 
(i'iI5)P3.7 

XTAL2 

XTAL' 
GND 

(KlSI)P1.5 
(MI!O) PI.& 
(SCK)PI.7 3 

RST 
(RXD) 1'3.0 

No:: 
(TXD) P3.1 7 
(iNI'a) 1'3.2 8 

ONT1) P3.3 9 
(TO) 1'3.4 
(Tl) P3..5 

TQFP 

AT89S51 

vee 
PO.O(ADO) 
PO.l (AD') 
PO.2 (AD2) 
PO.3{AD3) 
POA(AD4) 
PO.5(A05) 
PO.6 (A06) 
PO.7(AD7) 
~PP 
ALEli'AOG 
~ 
P2.7 (A'5) 
P2.6 (A'.) 
P2.5(A'3) 
P2.4 (A'2) 
P2.3 (Al1) 

P2.2 (A'O) 

P2.' (AS) 
P2.0(AS) 

PO.4(AD4) 
PO.5(AC6) 
PO.6{AD6) 
PO.7(AD7) 
t}Jypp 

No:: 
AIEIPAOO 
I'!lm 
P2.7(A15) 
P2.8(A'4) 
P2.S(A13) 

(MJSI) PI.5 

(MIllO) PI.s 
{SCK)P'.7 9 

RST 
(RXIlIP3.0 

No:: 
~P3.1 

{fAI'Ij) 1'3.2 

ONT1)P3.3 
(T0)P3.4 
(Tl)P3..5 

PLCC 

PO.4(AD4) 
PO.S(AC6) 
PO.6(AC6) 
PO.7{AD7) 
EiNPP 
NC 
~ 
!'!!Ell 
P2.7(A15) 

P2.&(A14) 
P2.5(A13) 
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~Iock Diagram 

r--------------------------------
v~ 

D 
:- : · · · · 

P~N~~r_----~r_----_, 

PO.O - PO.7 1'2.0 - P2.7 

AT89S51 

PROGRAM 
ADDRESS 
REGISTER 

BUFFER 

PC 
INCREMENTER 

PROGRAM 
COUNTER 

AlEJPROG ~'---I 

Eli I VPf' ~T-I~ 

TIMING 
AND 

CONTROL 
INSTRUCTION '1---~La-J----j_---'La---_a-L-_i>f REGISTER .. DUALDPTR 

RST ::-L--, ........ ...-L ____ ...J 

P3.0 - P3.7 P1.0 • P1.7 
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)in Description 

fCC 

~ND 

:tort 0 

:tort 1 

:tort 2 

:tort 3 

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 0 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 extemal program and data memO/)'. 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 pull-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 being 
pulled low will source current (IlL) because of the internal pul~ups. 

Port 1 also receives the Iow-order address bytes during Flash programming and verification. 

Port Pin Alternate Functions 

P1.5 MOSI (used for I~ Programming) 

P1.6 MISO (used for In-System Programming) 

P1.7 SCK (used for In-System Programming) 

Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output buffers can 
sink/source four TTL inputs. When 1 s 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 (IIJ 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 internal pul~ps when emitting 1s. During accesses to external 
data memory that use 8-bit addresses (MOVX @ 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 to 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 extemally being 
pulled low will source current (IIJ because of the pul~ps. 

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

Port 3 also serves the functions of various special features of the AT89S51, as shown in the 
following table. 

, AT89S51-----------------------------2487A-l01Ol 
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Port Pin Alternate Functions 

P3.0 RXD (serial input pori) 

P3.1 TXD (serial output port) 

P3.2 INTO (external interrupt 0) 

P3.3 INTl (external interrupt 1) 

P3.4 TO (timer 0 external input) 

P3.5 Tl (timer 1 external input) 

P3.6 WR (external data memory write strobe) 

P3.7 AD (external data memory read strobe) 

Reset input. A high on this pin for two machine cycles while the osc~lator is running resets the 
device. This pin drives High for 98 oscillator periods after the Watchdog times out. The OIS­
RTO bit in SFR AUXA (address 8EH) can be used to disable this feature. In the default state 
of bit OISRTO, 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 MOVe instruction. Otherwise, the pin is weakly pulled 
high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution 
mode. 

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

When the AT89S51 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 extemal data memory. 

Extemal Access Enable. EA must be strapped to GNO in order to enable the device to fetch 
code from extemal program memory locations starting at OOOOH up to FFFFH. Note, however, 
that if lock bit 1 is programmed, EA will be intemaDy latched on reset. 

EA should be strapped to V cc for intemal program executions. 

This pin also receives the 12-volt programming enable voltage (V pp) during Flash 
programming. 

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

Output from the inverting oscillator amplifier 

5 



:;pecial 
=unction 
:tegisters 

A map of the on-chip memory area called the Special Function Register (SFR) space is shown 
in Table 1. 

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 general return random data, 
and write accesses will have an indeterminate effect. 

·able 1. AT89S51 SFR Map and Reset Values 

OF8H OFFH 

B 
oooooooo OFOH OF7H 

OESH OEFH 

ACC 
oooooooo OEOH OE7H 

OOSH OOFH 

psw 
00000000 

ODOH 007H 

OCBH OCFH 

OCOH OC7H 

IP 
XXOOOOOO OBBH OBFH 

P3 
11111111 OBOH OB7H 

IE 
OXOOOOOO OASH OAFH 

P2 AUXR1 WDTRST 
11111111 XXXXXXXO XXXXXXXX OAOH OA7H 

SCON SBUF 
oooooooo XXXXXXXX 

98H 9FH 

P1 
11111111 90H 97H 

TCON TMOO TLO TL1 THO TH1 AUXR 
oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo XXXOOXXO 88H 8FH 

PO SP OPOL DPOH DP1L OP1H PCON 
11111111 00000111 oooooooo oooooooo oooooooo oooooooo OXXXOOOO SOH 87H 

AT89S51 
2487A-l0iOl 
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User software should not write 1 s 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 new bits will 
always be O. 

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

Table 2. AUXR: Auxiliary Register 

AUXR Address = 8EH Reset Value = XXXOOXXOB 

Not Bit 
Addressable 

rl--;-'I--~--Ir-~--TI-W-D-~-D-LE-'I-D-I-S3-R-TO-'r--2--.-----.---D-IS-:-L-E--· 

OISALE 

DISRTO 

WDIOLE 

WDIDLE 

o 

Reserved for future expansion 

DisablelEnable ALE 

DISALE 

Operating Mode 

o ALE is emitted at a constant rate of 1/6 the oscillator frequency 

ALE is active only during a MOVX or MOVe instruction 

DlsablelEnabie Reset out 

DISRTO 

o Reset pin is driven High atter WDT times out 

Reset pin is input only 

DisablelEnable WDT in IDLE mode 

WDT continues to count in IDLE mode 

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 Registers are provided: DPO at SFR address locations 82H-
83H and DP1 at 84H-85H. Bit DPS = 0 in SFR AUXR1 selects DPO and DPS = 1 selects DP1. 
The user should always initialize the DPS bit to the appropriate value before accessing the 
respective Data Pointer Register. 

7 
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lata Memory 
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rimer 
One-time 
:nabled with 
~eset-out) 

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 power up. It can be set and rest under software control and is not 
affected by reset. 

Table 3. AUXR1: Auxiliary Register 1 

AUXRl 
Address = A2H 

Reset Value = XXXXXXXOB 

Not Bit 
Addressable 

I 
DPS 

Btt ~--7--1---6--+---5--+--4--~--3---+--2---+------~----O--~ 

Reserlled for future expansion 

DPS Data Pointer Register Select 

DPS 

o Selects DPTR Registers DPOl, DPOH 

Selects DPTR Registers OPt L, DP1 H 

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

If the EA pin is connected to GNO, aU program fetches are directed to extemal memory. 

On the AT89S51, if EA is connected to Vee, program fetches to addresses OOOOH through 
FFFH are directed to intemal memory and fetches to addresses 1000H through FFFFH are 
directed to external memory. 

The AT89851 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 bytes of data RAM are available as stack space. 

The WOT is intended as a recovery method in situations where the CPU may be subjected to 
software upsets. The WOT consists of a 14-bit counter and the Watchdog Timer Reset 
(WDTRST) SFR. The WOT is defaulted to disable from exiting reset. To enable the WDT, a 
user must write 01 EH and OEI H in sequence to the WOTRST register (SFR location OA6H). 
When the WOT is enabled, it will increment every machine cycle while the oscillator is running. 
The WOT timeout period is dependent on the extemal clock frequency. There is no way to dis­
able the WOT except through reset (either hardware reset or WOT overflow reset). When 
WDT overflows, it wKI drive an output RESET HIGH pulse at the RST pin. 

Jsing the WDT To enable the WOT, a user must write 01EH and OE1H in sequence to the WOTRST register 
(SFR location OA6H). When the WOT is enabled, the user needs to service it by writing 01 EH 
and OE1H to WDTRSTto avoid a WOT overflow. The 14-bit counter overflows when it reaches 
16383 (3FFFH), and this will reset the device. When the WOT is enabled, it will increment 
every machine cycle whDe the oscHlator is running. This means the user must reset the WDT 
at least every 16383 machine cycles. To reset the WOT the user must write 01 EH and OEl H 
to WOTRST. WDTRST is a write-only register. The WOT counter cannot be read or written. 
When WOT overflows, it will generate an output RESET pulse at the RST pin. The RESET 

AT89S51e duration is 98xTOSC, where TOSC=I/FOSC. To make the best use of the WOT, it 

2487A-10101 
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should 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 WDT 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 reset, 
servicing the WDT should occur as it normally does whenever the AT89S51 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 device 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 states of exiting Power-down, it is best 
to reset the WDT just before entering Power-down mode. 

Before going into the IDLE mode, the WDIDLE bit in SFR AUXR is used to determine whether 
the WDT continues to count if enabled. The WDT keeps counting during IDLE (WDIDLE bit = 
0) as the defauH state. To prevent the WDT from resetting the AT89S51 while in IDLE mode, 
the user should always set up a timer that will periodicelly 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 AT89SS1 operates the same way as the UART in the AT89C51. For further 
information on the UART 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'. 

Timer 0 and Timer 1 in the A T89S51 operate the same way as Timer 0 and Timer 1 in the 
AT89C51. 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 AT89S51 has a total of five interrupt vectors: two external interrupts (INTO and INT1), two 
timer interrupts (Timers 0 and 1), and the serial 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. IE also contains a global disable bit, EA, which disables all 
interrupts at once. 

Note that Table 4 shows that bit position IE.6 is unimplemented. In the AT89$51, bit position 
1E.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, TFO and TF1, are set at SSP2 of the cycle in which the timers 
overflow. The values are then polled by the circuitry in the next cycle 
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Table 4. Interrupt Enable (IE) Register 

(MSB) 

1 EA 1- 1-
Enable BM = 1 enables the interrupt. 

Enable Bft = 0 disables the interrupt. 

Symbol Position 

EA 1E.7 

- 1E.6 

- IE.S 

ES lEA 

ET1 1E.3 

EXt IE.2 

ETO IE.1 

EXO lE.O 

(LSB) 

ES 1 ET1 1 EX1 ETO EXO 

Function 

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 

AeseMld 

AeseMld 

Serial Port interrupt enable b~ 

Timer 1 interrupt enable bit 

External Interrupt t enable bit 

Timer 0 interrupt enable M 

External interrupt 0 enable b~ 

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

Figure 1. Interrupt Sources 

TFO -----------_ 

TFl -----------_ 

~--------L:>~-----+ 

AT89S51 
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XTAL 1 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 

6 
XTAl2 

Cl T XTAll 

GND 

~ .. 
Note: C1, C2 = 30 pF ± 10 pFforCrystals = 40 pF ± 10 pF for Ceramic Resonators 

Figure 3. Extemal Clock Drive Configuration 

NC ----j 

EXTERNAL 
OSCLlJIJOR ----I XTAll 

SIGNAL 

,.---1 aND 

In idle mode, the CPU puts itself to sleep while all the on-chip peripherals remain 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 idle 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 event, 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 values until the Power-down mode is terminated. Exit from Power-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 cc is restored to its normal operating level and must be held active long 
enough to allow the oscillator to restart and stabilize. 

11 
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Table 5. Status of Extemal Pins During Idle and Power-down Modes 

Mode Program Memory ALE ~ PORTO PORT1 PORT2 PORT3 

Idle Internal 1 1 Data Data Data Data 

Idle External 1 1 Float Data Address Data 

Power-down Internal 0 0 Data Data Data Data 

Power-down External 0 0 Float Data Data Data 

The AT89S51 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 6. Lock Bit Protection Modes 

Program Lock Bits 

LBI LB2 LB3 Protection lYpe 

1 U U U No program lock features 

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

3 p P U Same as mode 2, but verify is also disabled 

4 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 latched 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 AT89S51 is shipped with the on-<:hip Flash memory array ready to be programmed. The 
programming interface needs a high-voltage (12-volt) program enable signal and is compati­
ble with conventional third-parly Flash or EPROM programmers. 

The AT89S51 code memory array is programmed byte-by-byte. 

Programming Algorithm: Before programming the AT89S51, 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 lines. 

2. Input the appropriate data byte on the data fines. 

3. Activate the correct combination of control signals. 

4. Raise EAlVpp to 12V. 

5. Pulse ALEIPROG 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 IJs. Repeat steps 1 
through 5, changing the address and data for the entire array or until 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 result in the complement of 
the written data on PO.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. 

12 AT89551 
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ReadyJBusy: 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 pulled high again when programming is done 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
uallock 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 OOOH, 100H, and 200H, except that P3.6 and P3.7 must be pulled 
to a logic low. The values retumed are as follows. 

(OOOH) = 1 EH indicates manufactured by Atmel 
(100H) = 51H indicates 89S51 
(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 ALEIPROG 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 OOH at the data output. 

The Code memory array can be programmed using the seriallSP interface while RST is 
pulled to Vee- 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 tums the content of every memory location in the Code array into 
FFH. 

Either an external system clock can be supplied at pin XT AL 1 or a crystal needs to be con­
nected across pins XTAL1 and XTAL2. The maximum serial clock (SCK) frequency should 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 recommended: 

1. Power-up sequence: 

Apply power between VCC and GND pins. 

Set RST pin to "!-i". 

If a crystal is not connected across pins XTAL1 and XTAL2, apply a 3 MHz to 33 MHz 
clock to XT AL 1 pin and wait for at least 10 milliseconds. 

2. Enable serial programming by sending the Programming Enable serial instruction to 
pin MOSI1P1.5. The frequency of the shift clock supplied at pin SCK/P1.7 needs to be 
less than the CPU clock at XTAL 1 divided by 16. 

3. The Code array 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. At the end of a programming session, RST can be set low to commence normal device 
operation. 

13 



)erial 
'rogramming 
nstruction Set 

;)rogramming 
nterface­
;)arallel Mode 

Power-off sequence (if needed): 

Set ><TAL 1 to "L" (if a crystal is not used). 

Set RST to "L". 

Tum V cc 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 MISC. 

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 automatically 
time itself to completion. 

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

rable 7. Flash Programming Modes 

ALEI EN PO.7-(' 
P2.3-0 P1.7-(' 

Mode Vee RST PSEN PROG V"" P2.6 P2.7 P3.3 P3.6 P3.7 DatIl Addren 
(2) 

Wr~e Code Data 5V H L 
~ 

12V L H H H H D'N A11·S A7·0 

Read Code Data 5V H L H H L L L H H Dour A11·S A7·0 

(3) 
Wrfte Lock B~ 1 5V H L 

~ 
12V H H H H H X X X 

(3) 

Wrfte Lock B~ 2 5V H L 
~ 

12V H H H L L X X X 

(3) 

Wrfte Lock Bft 3 5V H L 
~ 

12V H L H H L X X X 

Read Lock B~s PO.2, 
5V H L H H H H L H L PO.3, X X 

1,2,3 POA 

(1) 

Chip Erase 5V H L 
~ 

12V H L H L L X X X 

Read AlmeilD 5V H L H H L L L L L 1EH 0000 OOH 

Read Device ID 5V H L H H L L L L L 51H 0001 ooH 

Read Device ID 5V H L H H L L L L L 06H 0010 OOH 

~otes; 1. Each PROG pulse is 200 ns - 500 ns for Chip Erase. 
2. Each PROG pulse is 200 ns - 500 ns for Write Code Data. 
3. Each PROG pulse is 200 ns - 500 ns for Write lock Bits. 
4. RDYfBSY signal is output on P3.0 during programming. 
5. X = don't care. 

14 AT89S51 
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Figure 4. Programming the Flash Memory (ParaDe! Mode) 

AT89S51 

AOOR. Pl.tl-Pl.7 Vex; 
OOOOHIFFFH PGM 

F'2.0 - 1'2..3 PO DATA 

F'2.6 
F'2.7 ALE 
P3.3 
P3.6 
P3.7 

XTAl2 EA V,/Vpp 

P3.0 
RDYI 
BSY 

XTAll RST VIH 

GNIl PSEN 

Figure 5. Verifying the Flash Memory (Parallel Mode) 

V~ 
AT89S5l 

ADDR. Pl.tl-P1.7 V", 
OOOOHIFFFH 

F'2.0 - 1'2..3 PO 

F'2.6 

,~~ { F'2.7 ALE 
PfKlGRAMMING P3.3 
MODES lJI.BLE P3.6 V., 

P3.7 

XTAl2 

'--*----+-1 XTALl RST 

GND PSEN 
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=Iash Programming and Verification Characteristics (Parallel Mode) 
-A = 20°C to 30°C, Vee = 4.5 to 5.5V 

Symbol Parameter 

Vpp Programming Supply Voltage 

Ipp Programming Supply Current 

Icc V cc Supply Current 

111cLCL Oscillator Frequency 

tAVGL Address Setup to PROG Low 

\'HAX Address Hold After PROG 

tDVGL Data Setup to PROG Low 

\'HDX Data Hold After PROG 

tEHSH P2.7 (ENABLE) High to Vpp 

tSHGL Vpp Setup to PROG Low 

\'HSL V pp Hold After PROG 

tGLGH PROGWidlh 

tAVOV Address to Data Valid 

tELOv ENABLE Low to Data Valid 

tEHOz Data Float After ENABLE 

\'HBL PROG High to BUSY Low 

!we Byte Write Cycle Time 

'igure 6. Flash Programming and Verification Waveforms - Parallel Mode 

P1.0 • P1.7 
P2.0 - P2.3 

PORTO 

ALEIPROG 

tAVGL 

IsHGL 

PROGRAMMING I 

ADDRESS 

I I 

DATA IN 

~ tDVGL tGHDX FI, 
tGHAX 

'\ 

~I--~H---t \'HSL 

Min 

11.5 

3 

48tCLCL 

48tCLCL 

48tcLCL 

48tCLCL 

48tCLCL 

10 

10 

0.2 

0 

VERIAC.lmON 
ADDRESS 

I+- tAVOV 

DATA OUT 

___ v_~ ________ 
~----

... , OGIC 1 
EAlVpp 

P2.7 
(ENABLE) 

-----------
--iI 

/ 

-------------
I+-tEHSH 

\'HBL ----I 

______ I:.Qg,~J --------
'eLOV I+---t 

l+- I 

Max 

12.5 

10 

30 

33 

1 

48hcL 

48tCLCL 

48tCLCL 

1.0 

50 

--------
I+- tEHOZ 

P3.0 
(RDYIBSY) BUSY READY 

-!we---

16 AT89S51 

Unite 

V 

mA 

mA 

MHz 

I-Is 

J.IS 

J.IS 

I-IS 

I-Is 

2487A-10101 



'igure 7. Flash Memory Serial Downloading 

AT89S51 

INSTRUCTION 
P1.SlMaSI INPUT 

DATA OUTPUT P1.6IMISO 

CLOCK IN P1.7/SCK 

XTAL2 

3-33 MHz 

o ..-----, 

'--1t---r-i XTAU 

GND 

Vee 

vee 

RST 

:Iash Programming and Verification Waveforms - Serial Mode 

'igure 8. Serial Programming Waveforms 

SERIAL DATA INPUT 
P1.5 (MOSI) 

SERIAL DATA OUTPUT 
Pi.6 (MISO) 

SERIAL CLOCK INPUT 
Pl.7 (SCK) 

7 6 5 4 3 2 

AT89S51 

o 

17 



rable 8. Serial Programming Instruction Set 

Instruction 
Format 

Instruction Byte 1 Byte 2 Byte 3 Byte 4 Operation 

Programming Enable 1010 1100 0101 0011 XXXX XXXX xxxx xxxx Enable Serial Programming 
0110 1001 while RST Is high 
(Output) 

Chip Erase 1010 1100 l00x xxxx xxxx xxxx xxxx xxxx Chip Erase Flash memory 
array 

Read Program Memory 0010 0000 xxxx ..... oouo !(~~~~ ~8~ Read data from Program 
(Byte Mode) ::c::c« memory In the byte mode 

Wrne Program Memory 0100 0000 xxxx ...... 00>(0 ~~~~ ~~ Write data to Program 
(Byte Mode) ::c::c« memory in the byte mode 

Write Lock Bits(2) 1010 1100 1110 00 -'" xxxx xxxx xxxx xxxx Write Lock bits. See Note (2). mal 

Read Lock Bits 0010 0100 xxxx xxxx xxxx xxxx xx~ ~xx Read back current status of 
...J the lock bits (a programmed 

lock bit readS back as a "1") 

Read Signature Bytes(l) 0010 1000 xxx l/)""It"MC'Il ..... 
<C <C<<C< ~xxxxxxx Signature Byte Read Signature Byte 

Read Program Memory 0011 0000 xxxx ..... OO)CD Byte 0 Byte 1 ... Read data from Program 
(Page Mode) ::C::C<C<C 

Byte 255 memory in the Page Mode 
(256 bytes) 

Wrne Program Memory 0101 0000 xxxx -o~ 6yteO Byte 1 ... Write data to Program 
(Page Mode) « Byte 255 memory in the Page Mode 

(256 bytes) 

lotes: 1. The signature bytes are not readable In Lock Bit Modes 3 and 4. 
2. 

61 = 0, 52 = 1 --+ Mode 2, lock bit 1 activated Each ot the lock bits needs to be activated sequentially before 
61 = 0, 62 = 0 --+ Mode 1, no lock protection } 

18 

61 = 1, 52 = 0 --+ Mode 3, lock bit 2 activated Mode 4 can be executed. 
61 = 1, 61 = 1 --+ Mode 4, lock bit 3 activated 

After Reset signal is high, SCK should be low tor at least 64 system clocks betore it goes high to clock in the enable data 
bytes. No pulsing of Reset signal is necessary. SCK should be no faster than 1116 of the system clock at XTALI. 

For Page ReadlWrite, the data always starts from byte 0 to 255. Atter the command byte and upper address byte are 
latched, each byte thereafter is treated as data until all 256 bytes are shifted in/out. Then the next instruction will be ready to 
be decoded. 

AT89S51 
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AT89S51 
Serial Programming Characteristics 

Figure 9. Serial Programming Timing 

MOSI --" 

SCK 

MISO __ J 

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

Symbol Parameter Min Typ Max Units 

1 AcLCL Osci lIator Frequency 0 33 MHz 

tCLCL Oscillator Period 30 ns 

tSHSL SCK Pulse Width High 8 fct.ct. ns 

tSLSH SCK Pulse Width Low 8lct.cL ns 

tovSH MOSI Setup to SCK High fct.ct. ns 

tSHOX MOSI Hold after SCK High 2tcLCL ns 

tSLIV SCK Low to MISO Valid 10 16 32 ns 

tERASE Chip Erase Instruction Cycle Time 500 ms 

tswc Serial Byte Write Cycle Time 64 tcLcL + 400 IJS 

19 
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'bsolute Maximum Ratings* 
Operating Temperature .................................. -55"C to + 125"C 

Storage Temperature ..................................... -65"C to + 150"C 

Voltage on Arry Pin 
with Respect to Ground ..................................... -1.0V to +7.0V 

Maximum Operating Voltage ............................................ 6.6V 

DC Output Current ...................................................... 15.0 mA 

)C Characteristics 

"NOTICE: Stresses beyond those listed under "Absolute 
Maximum Ratings· may cause permanent dam­
age to the device. This is a stress rating only and 
functional operation of the device at these or any 
other conditions beyond those Indicated In the 
operational sections of this specification is not 
implied. Exposure to absolute maximum rating 
conditions for extended periods may affect 
device reliability. 

lIe values shown in this table are valid for T ... = -40°C to 85°C and V cc = 4 OV to 5 5V unless otherwise noted 

Symbol Parameter Condition Min 

VIL Input Low Voltage (Except EA) -0.5 

VIL1 Input Low Voltage (EA) -0.5 

VIH Input High Voltage (Except XTAU, RST) 0.2Vee+D·9 

VIH1 Input High Voltage (XTAU, RST) 0.7 Vee 

Output Low Voltage(l) (Ports 
VOL 1,2,3) IOL= 1.6mA 

Output Low VOltage{l) 
VOL1 (Port 0, ALE, PSEN) IOL= 3.2 mA 

IOH = -60 IJA, Vee = 5V ± 10% 2.4 

Output High Voltage IOH = -251JA 0.75 Vee 

VOH (Ports 1,2,3, ALE, PSEN) IOH = -10 IJA 0.9 Vee 

IOH=-800IJA. Vee =5V±10% 2.4 

Output High Voltage IOH = -300 IJA 0.75 Vee 

VOH1 (Port 0 in External Bus Mode) 10H = -80 IJA 0.9 Vee 

Logical 0 Input Current (Ports 

IlL 1,2,3) VIN = O.45V 

Logical 1 to 0 Transition Current 
ITL (Ports 1,2,3) VIN = 2V, Vee = 5V ± 10% 

Input Leakage Current (Port 0, 
lu EA) 0.45 < VIN < Vee 

RRST Reset Pulldown Resistor 50 

CIO Pin CapaCitance Test Freq. = 1 MHz, TA = 25"C 

Active Mode, 12 MHz 

Power Supply Current Idle Mode, 12 MHz 

lee Power-down Mode(2) Vee = 5.5V 
.. 

~otes: 1. Under steady state (nolHranslent) conditions, 10L must be externally limited as follows: 
Maximum IOL per port pin: 10 mA 
Maximum IOL per a-bit port: 
Port 0: 26 mA Ports I, 2, 3: 15 mA 
Maximum total IOl for all output pins: 71 mA 

Max Units 

0.2 Vee-0.1 V 

0.2 Vee-0.3 V 

Vcc+0.5 V 

Vee+0.5 V 

0.45 V 

0.45 V 

V 

V 

V 

V 

V 

V 

-50 IJA 

-650 IJA 

±10 IlA 

300 Kn 

10 pF 

25 mA 

6.5 mA 

50 jJA 

If IOL exceeds the test condition, VOL may exceed the related specification. Pins are not guaranteed to sink current greater 
than the listed test conditions. 

2. Minimum Vee for Power-down is 2V. 

zo AT89S51 
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"C Characteristics 
Jnder operating conditions, load capacitance for Port 0, ALEIPROG, and PSEN = 100 pF; load capacitance for all other 
)utputs = 80 pF. 

External Program and Data Memory Characteristics 
12 MHz OscIllator Variable Oscillator 

Symbol Parameter Min Max Min Max Units 

1AcLCL Oscillalor Frequency 0 33 MHz 

ILHLL ALE Pulse Width 127 2tct.CL-40 ns 

IAVLL Address Valid 10 ALE Low 43 IcLCL-25 ns 

ILLAJ( Address Hold After ALE Low 48 IcLCL-25 ns 

lLUV ALE Low 10 Valid Inslruction In 233 4tcLCL-65 ns 

ILLPL ALE Low 10 PSEN Low 43 IcLCL-25 ns 

IpLPH PSEN Pulse Width 205 3IcLCL-45 ns 

Ipuv PSEN Low 10 Valid Instruction In 145 3IcLCL-60 ns 

tpXIX Input Instruction Hold After PSEN 0 0 ns 

tPXIZ Input Inslruction Float After PSEN 59 tcLCL-25 ns 

IPXAV PSEN 10 Address Valid 75 IcLCL-8 ns 

tAVIV Address to Valid Instruction In 312 5tcLcL-80 ns 

tpLAZ PSEN Low to Address Float 10 10 ns 

tALAH RD Pulse Width 400 6IcLCL-1OO ns 

tWLWH WR Pulse Width 400 6IcLCL-100 ns 

tALDV RD Low to Valid Data In 252 5tcLCL-90 ns 

tAHDX Data Hold After RD 0 0 ns 

tAHDZ Data Floal After RD 97 21cLCL-28 ns 

tLLOV ALE Low 10 Valid Data In 517 8IcLCL-150 ns 

IAVDV Address to Valid Data In 585 9IcLCL-165 ns 

tLLWL ALE Low to RD or WR Low 200 300 3IcLCL-50 3tCLCL+50 ns 

IAVWL Address 10 RD or WR Low 203 41cLCL-75 ns 

Ic!Vwx Data Valid to WR Transition 23 tcLCL-30 ns 

Ic!VwH Data Valid 10 WR High 433 71a.cL-130 ns 

IWHQ)( Data Hold After WR 33 IcLCL-25 ns 

tALAZ RD Low 10 Address Float 0 0 ns 

tWHLH RD or WR High to ALE High 43 123 tcLCL-25 tcLCL+25 ns 

21 
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:xternal Program Memory Read Cycle 

ALE 
t:::::. tLHLl. ---0 

"-
tru>H 

tAVLl. twv ---. k I-
tpuv 

-+ ...-tpLAZ 
I-tPXAv-+ 

tUAl( tPXJZ 

tpXIX-+ r-
PORTO r- AO-A7 INsmlN j». - AO-A7 , 

tAVIV 

PORT 2 AS - A15 X AS - A15 

:xternal Data Memory Read Cycle 

r=.. tLHLl.---O 

ALE " --- -tWHLH 

tWlV~ '---...., 
_tRLRH_ 

I-- tLl.WL --I 

I+-tUAl(--i 

_tAvu.--o 
..-- ~LIJV fo---o ~DZ 

tRlAZ ~ 4-

---- ...-~~DX 
PORT 0 => M - A7 FROM RI OR DPl ,..... DATA IN ~ M - A7 FROM Pel INSTR IN 

tAVWL 
tAVOV 

PORT 2 P2.0 - P2.7 OR A8 - A15 FROM DPH A8 - A15 FROM PCH 

AT89S51 
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::xternal Data Memory Write Cycle 

I"=.tLHu.--

ALE 
---0 -1wHu.. 

I-- tU.WL tWlWH -I 

f.--tLLAX ---0 

_tAVu._ Iovwx- - ---0 i-lwHOX 
-Iovw..--o 

PORT 0 =>- AD - A7 FROM RI OR DPL DIJA our K XAD - A7 FROM PCL INSTR IN 

tAVWl 

PORT 2 P2.0 - P2.7 OR fIB - A15 FROM DPH X fIB - A15 FROM PCH 

::xternal Clock Drive Waveforms 

O.45V 

~---------- ~l 

::xternal Clock Drive 
Symbol Parameter Min Max Units 

M ClCl OsCillator Frequency 0 33 MHz 

teLCl Clock Period 30 ns 

teHCx High Time 12 ns 

telex Low Time 12 ns 

telCH Rise Time 5 ns 

teHCl Fall Time 5 ns 

23 
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:;erial Port Timing: Shift Register Mode Test Conditions 
rtJe values in this table are valid for Vee = 4.0V to 5.5V and Load Capacitance = 80 pF. 

12MHzOsc Yariable Oscillator 

Symbol Parameter 

tXLXl.. Serial Port Clock Cycle Time 

fovxH Output Data Setup to Clock Rising Edge 

txoox Output Data Hold After Clock Rising Edge 

tXfJOX Input Data Hold After Clock Rising Edge 

tXfJOV Clock Rising Edge to Input Data Valid 

:>hift Register Mode Timing Waveforms 
INS1RUCTION 

ALE 

ClOCK 

,WRITE TO SBUF, .. 
OUTPUT DATA 
, ClEARRI , 

'+ 
INPUT DATA 

~C Testing Input/Output Waveforms(1) 

vee'O.SV 

O.45V 

Min 

1.0 

700 

50 

0 

0.2 vee + O.9V 

TEST POINTS 

0.2 Vee' O.W 

Max 

700 

Min Max 

12tcLcL 

1 OtcLCL -133 

2tcLCL-80 

0 

1 OtcLcL-l33 

Units 

IJ.S 

ns 

ns 

ns 

ns 

lote: 1. AC Inputs during testing are driven at Vee - 0.5V for a logic 1 and 0.45V for a logic O. Timing measurements are made at V'H 
min. for a logic 1 and V'L max. for a logic O. 

=Ioat Waveforms(1) 

VLOAO ---< 
V LOAD' O.tV 

lote: 1. For timing purposes, 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 loaded Vot/VOL level occurs. 

!4 AT89S51 
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Jrdering Information 
Power 

(MHz) Supply Ordering Code Package Operation Range 

24 4.0Vto 5.5V AT89S51-24AC 44A Commercial 

AT89S51-24JC 44J (O°C to 700C) 

AT89S51-24PC 4OP6 

AT89S51-24AI 44A Industrial 

AT89S51-24J1 44J (-40OC to 85°C) 

AT89S51-24PI 4OP6 

=~ 
= Preliminary Availability 

Package Type 

44A 44-lead, Thin Plastic Gull Wing Quad F1atpack (TQFP) 

44J 44-lead, Plastic J-Ieaded Chip Carrier (PLCC) 

4OP6 4O-pin, 0.600" Wide, Plastic Duallnline Package (PDIP) 

25 
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Ftackaging Information 

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

PIN 110 
1221(0.478) so 
11.75(0.458) 

0.45(0.()18j J O.3O(O.()12) 

t 

~ l~~'~ J<. r 1.20(0.047) MAX 

0.20(.000) 7 

~ l+=-JOOUOUUUUOU \ j 
, J L 0.75(0.Q3C) 0.15(01106) J I 

0.45(0.018) 0.05(0.002) 

·Controlling dimension: millimeters 

4OP6, 4O-pin, 0.600" Wide, Plastic Duallnline 
Package (PDIP) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-Oll AC 

2.01(52.6) ~ 

~ 2.04(51.8) ~ ~ 71 

OO~ -:::J.44) 
.530(13.5) 

-.-1 
I --1 I-- .ll9O(2.29) 
f--- 1.900(<826) REF ----j MAX 

220(5.59) -I t-- .005(.127) 

5EATIN~MAX ~@~ M~ 
~NEVu-r~ 

.161 4. ~ I I U JL .()15('s.,) 

.1 . I- Ii .022(.559) 
.065(1.65) D14(.356) 

.110(2.79) D41(1D4) 

.090(2.29) .690(16.0) 

t~)j 

.012(.305) ---ti =AJ REF 

.008(.203) 
I .690(17.5) I 
r-- .610(15.5)--j 

AT89S51 

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

'y:~:t:;;'lT -''''LjlJO~::=: 
J' .656(16.7) -.t .Em(!6.0) 
.L .69J(16.5)SO, .590(15.0) 

=(.813) TL [1021('533) 
Jl26(.660) 1 ~ 1,695(17.7)50 013(.3"") 

.685(174) 

.Il5Il(127)Jp I tt.Q43(100) I I .500(12.7) REF sa 020(.508) 
120(3.05) 

r~ 
~ 

180(457) 
16/;(4.19) 

~~-.1 =(.559) X45°MAX(3X) -. 
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Atmel SarL 
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Casa Postale 80 
CH-1705 Fribourg 
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TEL (41) 26-426-5555 
FAX (41) 26-426-5500 

Asia 
Atmel Asia, Ltd. 
Room 1219 
Chinachem Golden Plaza 
77 Mody Road Tsimhatsui 
East Kowloon 
Hong Kong 
TEL (852) 2721-9778 
FAX (852) 2722-1369 
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Atmel Japan K.K. 
9F, Tonetsu Shinkawa Bldg. 
1-24-8 Shlnkawa 
Chuo-ku, Tokyo 104-0033 
Japan 
TEL (81) 3-3523-3551 
FAX (81) 3-3523-7581 

~ Atmal Corporation 2001. 

Atmel Product Operations 

Atmel Colorado Springs 
1150 E. Cheyenne Mtn. Blvd. 
Colorado Springs, CO 80906 
TEL (719) 576-3300 
FAX (719) 540-1759 

Atmel Grenoble 
Avenue de Rochepleine 
BP 123 
38521 Saint-Egreve Cedex, France 
TEL (33) 4-7658-3000 
FAX (33) 4-7658-3480 

Atmel Heilbrotut 
Theresienstrasse 2 
POB3535 
0-74025 Heilbronn, Germany 
TEL (49) 71 31 672594 
FAX (49) 71 31 672423 

Atmel Nantes 
La Chantrerie 
BP 70602 
44306 Nantes Cedex 3, France 
TEL (33) 0240 18 18 18 
FAX (33) 0240181960 

Atmel Rousset 
Zone Industrielle 
13106 Rousset Cedex, France 
TEL (33) 4-4253-6000 
FAX (33) 4-4253-6001 

Atmel Smart Card ICs 
Scottish Enterprise Technology Park 
East Kilbride, Scotland G75 oaR 
TEL (44) 1355-357-000 
FAX (44) 1355-242-743 

e-mail 
Iiterature@atmeLcom 

Web Site 
hllp:/Iwww.atmeLcom 

Itmel Corporation makes no warranty for the use of Hs products, other than those expressly contained in the Company's standard warranty 
'hich is detailed in Atmel's Terms and Conditions located on the Company's web site. The Company assumes no responsibility for any errors 
'hich may appear in this document, reserves the right to change devices or specifications detailed herein at any time without notice, and does 
lot make any commitment to update the information contained herein. No licenses to patents or other intellectual property of Atmel are granted 
ry the Company in connection with the sale of Atmel products, expressly or by implication. Atmers products are not authorized for use as critical 
:omponents In life support devices or systems. 

If MEL" is the registered trademark of Atmel. 

~CS-51" is the registered trademark of Intel Corporation. Terms and product names in this document may be 
rademarks of others. o Printed on recycled paper. 
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