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ABSTRACT

This thesis presents a design and implementation of Automatic Food Order Machines.
The system consists of important. The transmitter use Microcontroller AT89C52 with LCD
display and send data to the receiver.The receives use Microcontroller AT89C52 too.Which

receivers the order and process by computer to print out.The order for the chief.
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LCD_EN
LCD_RS
LCD_ADDR
LCD_DATA
DATA
SET_ADDR
BUFFER
BUFFER1
COUNT
CHECK

ROW
COUNT_SCAN
COUNT_EDIT
FLAG

CODE

MAIN:
LOOP:

LOOP_KEY:

SEND DATA:

BIT
BIT
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
CLR
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
MOV
MOV
INC

P1.0
P1.1
020H
021H
022H
023H
024H
025H
026H
027H
028H
029H
02AH
02BH
02CH

0000H

PO, #00H

P1l, #02H

P2, #0FFH
FLAG, % 00H
COUNT, #00H
BUFFER, #30H
CHECK;, #00H
COUNT EDIT, #00H
SET ADDR, #030H
LCD_EN

LCD_RS
INIT_LCD
LCD.ADDR, #00FH
SET (ADDR LGD
DPTR, #STRING 2
WRLINE_LCD

R4, #25
LOOP_LCD L _SHF,
LCD CLR

LED> ADDR, #000H
SET_ADDR LCD
DPTR, #STRING_3
WRLINE_LCD

R4, #13
LOOP_LCD_L_SHF
DELAY 1s

DELAY 1s

DELAY 1s
LCD_CLR

DELAY 1s

LCD .CLR
LCD_BLINK

P2, #OFFH

A, #0FFH

COUNT
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SEND DATA:

LOOP2:

LOOP3:

SEND DATAI:

NO_ENTER CODE:

PLEASE WAIT:

SUCCESS:

RET

MOV
CJINE
MOV
LCALL
LCALL
MOV
MOV
MOV
MOV
SETB

MOV
MOV
ACALL
INC
MOV
CJINE
MOV
LCALL
MOV
MOV
MOV
SETB

JNB
CLR
MOV
CJINE
LCALL
ACALL
MOV
MOV
MOV
LIMP
JNB
CLR
MOV
ACALL
RET

LCALL
MOV
ACALL
MOV
ACALL
ACALL
ACALL
LJMP
MOV
MOV
ACALL
RET
MOV
ACALL

MOV

A, #OFFH

A, FLAG,NO ENTER CODE
FLAG, #00H

LGD CLR

PLEASE WAIT

BUFFER1, #30H

TMOD, #020H

SCON, #042H

TH1, #-24

TR1

RO, BUFFER1
A, GRO
SEND-DATAT
BUFFER1

A, BUFFER1
A, BUFFER,LOOP2
A, #"E!
SEND- DATAL
TMOD, #020H
SCON, #050H
TH1, #-24
TR1

RI, S

RI

A/SBUF

A, #'A",LOOP3
SUCCESS

LCD CLR
COUNT, #00H
CHECK, #00H
BUFFER, #30H
LOOP KEY

) Ruis

o

SBUE, A
DELAY 100ms

LCD CLR
LCD_ADDR;#000H
SET_ADDR_LCD
DPTR, #STRING 1
WRLINE LCD
DELAY 1s
LCD_CLR
LOOP_KEY
LCD_ADDR, #000H
DPTR, #STRING 5
WRLINE_ LCD

LCD_ADDR, #000H
SET_ADDR_LCD

A, #04H
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PRESS KEY:

PRESS_KEY L

NUMBERO:

CLEAR:

CLEARL:

CLEARZ:

ENTER:

WRITE REG:

CJINE
LJMP

MOV
CLR
ACALL
MOV
SETB
CLR
ACALL
MOV
SETB
CLR
ACALL
SETB
CLR
JNB
JNB
SETB
MOV
CJINE
JNB
AJMP

CLR
JNB
JNB
SETB
LJIMP

MOV
ACALL
ACALL
ACALL
AJMP

MOV
CJINE
LJMP
DEC
DJINZ

ACALL
MOV
MOV
LJMP

LCALL
MOV
MOV
MOV
LJIMP

MOV
MOV
INC
INC

A, CHECK, PRESS_KEY
PRESS_KEY 1

ROW, #00H

P2.0

SCAN_KEY

ROW, #03H

£2..D

P2.1

SCAN_KEY

ROW, #06H

P2.1

P2.2

SCAN_KEY

P2.2

P2.3

P2.5, NUMBERO
P2.6,CLEAR
P23

A, CHECK

A, #00H,LOOP KEY
P2.7,SEND DATA
LOOP. KEY

P2.3

P2 .4, ENTER
P2.6,CLEAR
P2.3

LOOP. KEY

LCD DATA, #'0"
WRCHAR LCD
DELAY 1s
WRITE REG
LOOP_KEY

A, #00H

A, COUNT,CLEAR1
CLEAR2

BUFFER

COUNT, CLEAR1

LCD_CLR
COUNT, #00H
CHECK, #00H
LOOP_KEY

ICD CLR
FLAG, #0FFH
COUNT, #00H
CHECK, #00H
LOOP_KEY

RO, BUFFER
@RO, LCD_DATA
BUFFER

CHECK
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MOV

ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL
RET

LOOP_LCD L SHF:  ACALL
ACALL
ACALL
DJINZ
RET

SCAN KEY: MOV
JNB
DEC
JNB
DEC
JNB
RET

PRESS: MOV
ADD
LCALL
RET

SHOW LCD: MOV
MOVC
MOV
ACALL
ACALL
ACALL
RET

;LCD Initializ¥H

INIT LCD: ACALE
CLR
MOV
ACALL
ACALL
MOV
ACALL
ACALL
ACALL
MOV
ACALL
ACALL

; LCD Clear Display

LCD_CLR: CLR
MOV
ACALL

DPTR, #STRING 4
WRLINE_LCD
DELAY 1s
LCD_OFF
DELAY 1s
LCD_ON
DELAY 1s
LCD_OFF
DELAY 1s
LCD_ON
DELAY 1s

LCD_LSHF
DELAY 100ms
DELAY 100ms

R4, LOOP_LCD LnSHE

COUNT//SCAN,#02H
P2 .4, PRESS
COUNT SCAN
P2.5, PRESS
COUNT | SCAN
P2.6,PRESS

A, COUNT \SCAN
A, ROW
SHOW LCD

DPTR,#STRING_6
A, @A+DPTR
LCD_DATA, A
WRCHAR LCD
DELAY 400ms
WRITE REG

DELAY 100ms
LCD RS

PO, #00111000B
ICIPTTCIETC

DELAY 10ms
PO, #00111000B
LCD _CLK

LCD OFF
LCD_CLR

PO, #00000110B
LCD _CLK

LCD HOME

LCD_RS
PO, #00000001B
LCD CLK

Delay

Clear LCD_RS Pin
8 Bit Mode
Pulse LCD Clock
Delay

8bit Mode

Pulse LCD Clock
Display Off
Clear Display
Entry Mode
Pulse LCD Clock
Return Home
Display

Clear LCD_RS Pin
Display Clear
Pulse LCD Clock




67

RET

; LCD Return Home

LCD_HOME: CLR LCD RS Clear LCD_RS Pin
MOV PO,#00000010B Return Home
ACALL LCD CLK Pulse LCD Clock
RET @

; LCD Display Off

LCD_OFF: CLR LCD_RS Clear LCD_RS Pin
MOV PO, #00001000B Display Off
ACALL LCD CLK Pulse LCD Clock
RET =

7 LED Clk

LCD_CLK: SETB LCD_EN Pulse Clock to

LCD_EN
ACALL LCD DELAY
CLR LCD_EN
ACALL LCD DELAY
RET

; LCD Display On

LCD_ON: CLR LCD, R Clear\LCD_RS Pin
MOV PO,#00001100B Display On
ACALL P CDAC LY Pulse LED Clock
RET &

; LCD Cyygsoe®On

LCD_BLINK: CLR LCDIR Clear LCD RS Pin
MOV PO,#00001111B Display Cursor

and Blink
ACALL LCD CILK Pulse LCD Clock
RET

; LCD Left Shift Display

LCD LSHEF: CLR LCD. RS [Clear IGD RE Pin
MOV PO,#00011000B i/ Lefts/ shift Display
ACALL LCDCLK f False @CDY @lock
RET

; LCD Right Shift' Display

LCD RSHF: CLR LCD. RS ; «Clear -LCD RS Pin
MOV PO,#00011100B ; 'Right Shift
Display
ACALL LCD CLK ¥ Fllse LCD Clock
RET

;Set LCD Address

FI/P: LCD_ADDR

SET_ADDR_LCD: CLR LCD_RS ; Clear LCD RS Pin
MOV A,LCD_ADDR ; Move LCD ADDR to ACC.
SETB (e e ; Bet bit BOC.7
MOV PO, A ; Move to DATABUS
ACALL LCD_CLK ; Pulse LCD Clock
RET

;Write Character To Register

SEND TO REG: MOV RO, SET ADDR
; Program ENTER DATA
; Description Key Matrix And LCD Display Show

; Define Porté&Pin Name
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MOV
INC
RET

; Write Character to show LCD

; I/P: LCD_DATA
WRCHAR LCD: SETB
MOV
DATABUS
ACALL
ACALL
RET

@RO, DATA
SET_ ADDR

LCD RS
PO, LCD_DATA

LOD GLK
LCD_ON

; Write Line of 8Character from ROM

; I/P:
WRLINE LCD:
WRLINE_LCD 1

DPTR
MOV
SELB
CLR
MOVC

; Move data from @DPTR to-ACC.

MOV
ACALL
INC
INC
CJINE
; Do until 8 times
ACALL
RET

; Dummy Delay time LCD DELAY,

MOV
MOV
NOP
NOP
DINZ
DINZ
RET

LCD_DELAY:
LCD_DELAY 1

LCD_DELAY 2

MOV
MOV
NOP
NOP
DJINZ

DJINZ
RET

DELAY 10ms:
DELAY 10ms_1

DELAY 10ms 2

MOV
MOV
NOP
NOP
DJINZ

DJINZ
RET

DELAY 100ms:
DELAY 100ms_1:

DELAY 100ms_ 2

DJNZ
RET

R1,.40

LCD RS

A

A, @A+DPTR

PO, A
LCD/CLK
DPTR

R1

; Set LCD RS Pin
; Move LCD DATA to

; Pulse LCD Clock
; Display On

Locate ROM Address

; Clear loop counter
meset, LCD RS Pin
; ClearACC.

; Move ACC. to DATABUS
; Pulse LCD Clock

; Increase Pointer
;~Increase loop counter

R1,#28, WRLINE_ LCD_ 1

LCD_ON

10m, “100m,
R7,#003
R6, #0E6H

; Display .On

1s

P DO | TS
; Each loop =1 ms

R6,LCD DELAY'2
W o 1&gy

R7,#010
R6, #0E6H

; Do 10/ times
; 'BEach loop = 1 ms

R6,DELAY -10ms 2
R7,DELAY 10ms 1

R7, #100
R6, #0E6GH

; Do 100 times
; Each loop = 1 ms

R6,DELAY 100ms_2
R7,DELAY 100ms 1

R6, DELAY 1s_

1
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; Do 100 times

; Do 100 times

DELAY 400ms: MOV R6, #40
DELAY 400ms_1: ACALL DELAY 10ms
DJINZ R6,DELAY 400ms 1
RET = i
DELAY 1s: MOV RG, #100
DELAY 1s 1: ACALL DELAY 10ms

;Define Constant < Store in Flash EEPROM
;01234567

Program Memory >

WIRELESS FOOD O'
ORDER MACHINES'

STRING 1: DB 'NO Code!'
STRING_2: DB '"AUTOMATIC
STRING_3: DB 'WIRELESS FOOD
STRING_ 4: DB wochcdwmSuccess '
STRING_ 5: DB "Please Wadit!'
STRING_6: DB '12346789"

END
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; Define User Register

LCD ADDR
LCD_DATA

DATA

SET_ADDR
BUFFER

BUFFER1

COUNT

CHECK

TABLE

; Main Program.

START:

LOOP1:

RECEIVE DATA:

LOOP:

RECEIVE DATAl

SEND_DATA:

SND_CODE

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG
MoV
MOV
MOV

MOV

MOV
MOV
MOV
MOV
MOV
SETB
JNB
CLR
MOV
MOV
MOV
CJINE

JB
LCALL
LCALL
LCALL
LJMP
INC

LJIMP

MOV
MOV
MOV
MOV
MOV
MOV
SETB
MOV
MOV
JNB
CLR
MOV
MOV
JNB

020H ; For keep LCD Address
021H ; For keep LCD Data
022H

023H

024H

027H

025H

026H

027H

000QH ; Reset Vector
P2, #00H
PO, #00H
P1, #0FFH

P1l, #0FFH

COUNT, #00H

BUFEER, #30H

TMOD, #020H il R e B Auto, TOY16 Bit
SCON, #050H ; Model RX Enable
TH1, #-24

TR1 > [Ciranpeppeimner 1
RI,RECEIVE DATA

RI

A, SBUF

RO, BUFFER

@RO, A

A,#'E',RECEIVE_DATAl

P1.0,SEND DATA
DELAY ls

DELAY. 1s

DELAY 1§

LOOP

BUFFER

RECEIVE_DATA

P1,#00000000B

BUFFER, #30H

TABLE, #00H

TMOD, #020H ; Tl 8 Bit Auto,T016 Bit
SCON, #042H ; Model RX Disable
TH1, #-24

TR1 ; Start Timerl

RO, BUFFER

A, #'0"'

11,5

Ll

SBUF, A

A,#!ll

TI,S
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SND_DATAL

CHECK_CODE:

; Dummy Delay time LCD DELAY,

LCD DELAY:
LCD_DELAY 1

LCD DELAY 2:

CLR
MOV
MOV

JNB
CLR
MOV
INC
MOV
MOV
CJINE
MOV
JNB
CLR
MOV
LCALL
MOV
JNB
CLR
MOV
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LJMP
INC
MOV
CJINE
MOV
MOV
JNB
CLR
MOV
LCALL
LCALL
LCALL
LJIMP

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET

i
SBUF, A
A, @RO
Th,

i
SBUF, A
BUFFER
RO, BUFFER
A, @RO

A, #'E',CHECK CODE
A, #'E'
TI,$

o]
SBUF, A
DELAY..1s
e i
TI,S

TI
SBUF, A
DELAY "1s
DELAY, 1s
DELAY 1s
DELAY. 1s
DELAY 1s
DELAY 1s
DELAY 1s
DELAY Is
DELAY 1s
DELAY 1s
DELAY 1§
DELAY 1s
DELAY 1s
DELAY 1s
DELAY 1s
LOOPL
TABLE

A, TABLE
A, #04H, SND DATA1
TABLE, #00H
A,#'E'
TI,$

TI
SBUE, A
DELAY 1s
DELAY 1s
DELAY 1s
SND_CODE

10m, 100m, 1s
R7,#002 ; Do 2 times
R6, #0E6H ; Each loop

R6,LCD DELAY 2
R7,LCD PELAY 1

1 ms
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DELAY 10ms:
DELAY 10ms_1

DELAY 10ms_2

DELAY 100ms:
DELAY 100ms_1:

DELAY 100ms_2

DELAY 1s:
DELAY 1s 1

MOV
MOV
NOP
NOP
DJINZ

DJINZ
RET

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET
MOV
ACALL
DJINZ
RET
END

R7, #010H ; Do 10 times
R6, #0EGH ; Each loop = 1 ms

R6,DELAY 10ms_2
R7,DELAY 10ms 1

R7,#100 ; Do 100 times
R6, #0E6H ; Each loop = 1 ms

R6,DELAY 100ms 2
R7,DELAY 100ms_1

R5, #070 7 Do 100 times
DELAY 10ms
RS DELAY 1s 1
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Option Explicit

Private Sub Commandl2 Click(Index As Integer)
Textl.Text = ""

Textl.SetFocus

End Sub

Private Sub Form Load( )
Command3.Enabled = False
MSComml.CommPort = 1
MSComml.Settings = "1200,n,8,1"
If Not MSComml.PortOpen Then
MSComml . PortOpen = True

End If

Connect

Call ListTable

End Sub

Private Sub Command3-Click(-)
Dim SQL As String

If MsgBox ("fudesnsaudeya lanieli?"), vbYesNo + vbQuestion +
vbDefaultButton2, "Mouiu") = vbYes Then
Beep
SQL = "delete from orderl where Id =" & CInt (ChList)
DB.Execute (SQL)
DB.Close
Connect

Listl.Cleacrx

Call ListTable
Command3.Enabled = False
Textl.SetFocus

Textl.Text = .""

Else: Command3.Enabled = False
Textl.SetFocus

Textl.Text = ""

End If

End Sub

Private Sub Listl Click(™)
Dim choose As Integer
Command3.Enabled = True
ChList = Listl.List (choose)
Textl.SetFocus

Textl.Text = ""

End Sub

Private Sub ListViewl GotFocus( )

Textl.Text = ""

Textl.SetFocus

End Sub

Private Sub Timerl Timer ()

If MSComml.InBufferCount Then

'Textl.Text = Textl.Text & Chr (Asc(MSComml.Input))
Textl.Text = Textl.Text & MSComml.Input
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Food = Textl.Text

If Len(Food) = 7 Then
Call Getdata

End If

End If

End Sub

Private Sub Getdata( )

jcount = Len (Food)

ReDim strFood (jcount)

Foxr 1 = 0. To.jcount - 1
strFood (i) = Left(Food, i + 1)
strFood (1) Right (strFood (i), 1)
Next

strTable = strFood(0) & strFood(l)
strCount = strFood(2)

For i = 3 To jcount =+2

strMenu = strMenu & strFood (i)
Next

Textl.Text = ""

Food = ""

Call Data

End Sub

Private Sub. Data()

Set RS = New ADODB.Recordset

RS.Open "Select. . *.from/menu where Id="\(& CInt(strMenu), DB,
adOpenStatic, ~adLockOptimistic

If Not RS.EOF Then

RS.MoveFirst

For i =41’ TOLRS "ReCcerdCount
ListViewl.ListItems.Add i, , strTable
ListViewl.ListItems (1).ListSubItems.Add 1, , RS.Fields ("name')
ListViewl.ListItems (1).ListSubltems.Add 2, , strCount
RS .MoveNext

Next

End If

ListViewl.SetFocus

RS.Close

On Error GoTo 0

Dim SQL As String

SQL = "Insert into Oxderl.values (" & strTable & "," & strMenu &
T & strCount & ;00"

DB.Execute (SQL)

strMenu = ""
End Sub

Private Sub ListTable ()

Set RS = New ADODB.Recordset

RS.Open "Select DISTINCT ID from orderl", DB, adOpenStatic,
adLockOptimistic

If Not RS.EOF Then

RS.MoveFirst

For 14 = 0 To RS.RecordCount - 1

Listl.AddItem RS.Fields("ID"), i

RS.MoveNext

Listl.Refresh
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Next

End If

RS.Close
End Sub

Private Sub CmdExit Click()

F

If MsgBox ("nadesmseenninnihil lawiehi? ", vbYesNo + vbQuestion +
vbDefaultButton2, "Mouiu") = vbYes Then
Beep
Unload Me

Textl.Text = ""
Textl.SetFocus

Else:
Textl.Text = ""
Textl.SetFocus
End If

End Sub
Private Sub Commandl Click()

If MsgBox ("gufeimsaudeya 19miahiz ", vbYesNo + vbQuestion' +
vbDefaultButton2, "Muuiu") = vbYes Then
Beep

ListViewl.ListItems.Cleazr
Textl.Texty = "¢

Textl.SetFocus

Else

Textl.Texto= "

Textl.SetFocus

End If

End Sub

Option Explicit

Public DB As ADODB.Connection
Public RS As ADODB:.Recordset
Public RS1 As ADODB.Recordset
Public Food, strFood(),. strTable, strCount, strMenu As. String
Public i, j, jcount As Integer
Public ChList As String

Public Sub Connect ()

Set DB = New ADODB.Connection

DB.ConnectionString.= "Provider=Microsoft.Jet.OLEDB.4.0;" & _
"Persist Security Info=False;Data Source="" & App:.Path &
"\food.mdb"

DB.Open

End Sub
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Option Explicit

Private Sub Adodcl WillMove (ByVal adReason As
ADODB.EventReasonEnum, adStatus As ADODB.EventStatusEnum, ByVal
pRecordset As ADODB.Recordset)

Dim CurrentRecord As Integer

Dim AllRecord As String

With Adodcl.Recordset

CurrentRecord = .AbsolutePosition

AllRecord = .RecordCount

End With

Adodcl.Caption = "swmsi® & CurrentRecord & "/" & AllRecord

CmdAdd.Enabled = True
CmdOK.Visible = False
CmdCancel.Visible = False
End Sub

Private Sub CmdAdd Click ()
Adodcl.Recordset .AddNew
CmdAdd.Enabled = False
Adodcl.Enabled False
CmdOK.Visible = True
CmdCancel.Visible = True
End Sub

Private Sub CmdCancel Click (/)
Adodcl.Recordset.CancelUpdate
CmdAdd.Enabled = True
CmdOK.Visible = False
CmdCancel.Visible = False
Adodcl.Enabled = True

End Sub

Private Sub CmdOK Click(

If (Textl.Text'="W") Or (Text2.Text =""") Or (TLext3sText = "") Then
MsgBox "pudilddeyalinsu, veOKOnly, "Yeyafianain™

Else

Adodcl.Enabled = True

End If

End Sub

Private Sub Cdexit_Click()
If MsgBox ("gudsimsesnnnnihil lamSeli? ", vbYesNo + vbQuestion +

vbDefaultButton2, "Miuiu") = vbYes Then
Beep
Unload Me
End If

End Sub

Private Sub CmdSearch Click( )
Dim userCriteria As String
If (Text4.Enabled = True) And (Textd4 <> "") Then
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userCriteria = " ID like '" & Textd.Text & "'"
With Adodcl.Recordset
.MoveFirst
.Find userCriteria, adSearchForward
Beep
End With

Textd.Enabled = True
Textd.Text = ""

Else
MsgBox "guidlildlddeyat ", vbyes, "fudiou"
Textd.Enabled = True
End If

If Adodcl.Recordset.EOF Then
MsgBox "hinudeya", vbYes, "wamsfum"

End If
End Sub

Private Sub Form Load( )
CmdOK.Visible = False
CmdCancel.Visible = False
End Sub

Private Sub Text3 KeyPress (KeyAscii As . Integer)
If KeyAscii =13/ Then

Call CmdOK Click

End If

End Sub

Private Sub Textd4 Keypress (KeyAscii As Integer)
If KeyAscii .= '13/Then

Call CmdSearch Click

End If

End Sub
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Option Explicit

Private Sub CmdExit Click ( )

If MsgBox ("ﬂmﬁNﬂﬁﬂmWWmﬁhﬁ1%w%ﬂﬂ?", vbYesNo + vbQuestion +
vbDefaultButton2, "sduiu") = vbYes Then
Beep
Unload Me
End If
End Sub

Private Sub Command4 Click( )
On Error GoTo ProError
Dim str As String

str = "{Orderl.ID}= " & .txtBegin.Text

str = str & "and {Orderl.Check}=2" & False
CrystalReportl.SelectionFormula = str
CrystalReportl.ReportFileName = "C:\VBPortl\food.rpt"

CrystalReportl.Action =1

txtBegin.SetFocus

ProExit:

Exit Sub

ProErrog;

MsgBox Err.Number & vbCrLf & Err.Description
Resume ProExit

txtBegin.SetFocus

End Sub

Private Sub txtBegin KeyPress (KeyAscil As Integer)
If KeyAscii = 13 Then

Call Command4 Click

End If End Sub
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option Explicit

Private Sub MDIForm UnLoad(Cancel As Integer)

If MsgBox ("wmsham", vbOKOnly + vbQuestion, "fgudu") = vbOK Then
Beep
Unload Me

End If
End Sub

Private Sub Toolbarl_ButtonClick(ByVal Button As
MSComctlLib.Button)
Select Case Button.Key
Case "End"
Unload Forml
Unload Form?2
Unload Form3

8
If MsgBox("ﬂmﬁ'mmsﬂaﬂmﬂiﬂmnsuu°l<xm§‘a”lu? ", vbYesNo + vbQuestion

+ vbDefaultButton2, "foudu") = vbYes Then
End
Fad If

Case "Add"
Form2 .Show

Form?2.SetFocus
Unload Forml
Unload Form3

Case "Open"
Forml.Show
Forml. SetFocus
Unload Form?2
Unload Form3

Case "Pring"
Form3.Show
Form3.SetFocus
Unload Forml
Unload Form2
End Select

End Sub
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Features

Compatible with MCS-51" Products

&K Bytes of In-System Reprogrammable Flash Mermory
Endurance: 1,000 Write!Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock

256 x &bit Internal RAM

32 Programmable 'O Lines

Three 16-bit Timer!Counters

Eight Interrupt Sources

Programmable Serial Channel
Low-power Idle and Power-down Mades

@ % & o® & & e s ® s

Description

The AT89CS2 is a low-power, high-perfornance CMOS 8-bit microcomputar with 8K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard 80C51 and 80Cs2 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogramm ed in-system or by a
corventional norvolatile memory programmer. By combining a versatile 8-bit GPU
with Flash on a monolithic chip, the Atmel ATBAC52 is a powerful microcomputer
which provides a highly-flexible and costeffective solution to many embeddad control
applications.

Pin Conflgurations POIP
A
PQFPITQFP et S

@ VR 1
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RSy R

8-bit
Microcontroller
with 8K Bytes
Flash

AT89C52

Not Recommended
for New Designs.
Use ATB9S52.

Rav, 0313H- 0200
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The ATSGCEZ provides the following standand featurze: 8K
bytas of Flash, 230 bytes of R&M, 32 1O lines, thrae 16-bil
limercountzrs, a six-vector tvo-level intzrupl architeciure,
a full-duplex sedal part, on-chip oscillator, and clock cir-
cuitry. Inaddition, the STEACE2 is designed with static logic
far aperation down to zero fraquency and supporls tvo
softavare selectable power saving modes. The ldle Mode
stops the CPU while allowing the RAR. timer counters,
sefial port. and intarrupt system to conlinue funclioning.
Tha Powsr-down mode saves the R&k contents bul
freszes the cscillator, disabling all sther chip functions until
the next hardeears reset.

Pin Dascription

Voo

Supply voltags.

GHO

Grouncl.

Port

Port O is an 8-bit opan drain bi-directional 1O port. 8¢ an
autput port, each pin can sink ight TTL inpuls. W'hen 1s
are wrilten [ port O pins, the pins can be used as high-
impedance inputs.

Part O can also be configurad to ba the multiplexad |-
arder addressidata bus during accesses 1o extamal pro-
gram and cdata memary. In this mode, PO has intamal
pullups.

Port O also recaives the code byles during Flash program-
ming and outpuls the code bytes during program
verification. External pullups are requirad during program
verification.

Fert 1

Part 1 is an S-bit bi-dirsclianal 120 @orl wilh intemal pullups.
The Part 1 output buffers can sinkisource four TTL inpuls.
When 1s are wriltan 10 Port 1 pins, they are julled high by
the internal pullups and can b used as inpuls. As inputs,
Part 1 pins that ans extemally being pulled low will source
currant il 1 becausa of tha intemal pullups.

Inaddition. P1.0 and P11 can be configured to be the
limercountzr 2 exlemal count input (P1.0:725 and the
timercounter 2 trigger input (P 1. 1T2EX), respactively, as
sheowen in the fallzwing takle.
Port 1 also receives the low-orler address Bytes during
Flagh programming ancl verification.

Port 2

Port 2 is an 8-bit bi-dirsctional 112 port with intermal pullups.
Tha Port 2 autpul buffers can sinkssource four TTL inpuis.
When 1s are wrillen 10 Porl 2 pins, they ars paulladl high by
the internal pullups andd can be used as inpuls. As inpuls.
Port 2 jpins 1hat are externally being pulled low will source
currenl il 1 because of the inlemal pullups.

Port 2 emits the high-onder adidrass byte during falches
from extemal program memory and during accesses to
axternal data mamary that use 16-bit addresses (WMOVX @
DPTR). In this application. Port 2 uses strong intemal pul-
lups when emilting 1s. During accesses to exlemnal data
memory thal use S-hit addresses (FACWX @@ R, Port 2
amils the contents of the P2 Spacial Function Register.
Part 2 also recaives the high-ordar address bits and some
confrol signals during Flash programming anel verification.
Fort 3

Port 3 is an &-Lit bi-directional 11O port with intemal pullupss.
The Port 3 cutput buffers can sink/source four TTL inputs.
Wiher 1s arswritien 12 Porl 3 pins. they are pulled high by
Ihe internal pullups and can be used as inputs. As inpuls,
Paort 2 ping that are extemally being pulled low will sounce
current ¢l » becausa of the pullups.

Port 3 also serses the functions of various special fzatures
af the &TEACE1, as shown in the follewing table.

Port 2 also receives some contral signals for Flash pro-
grarnming and veffication.

Part Fin Altzrmatz Funclicns

F2.0 RXD {s=rid input porl

P21 T#D (sarial outpul porty

F2.2 THTT dzxter nal interru pd O

P23 TRITT ¢external interrupl 1)

P24 TO (timer 0 exlernal inputj

P25 T1 (lirmer 1 external inpulj

P26 IR jextemal data ramory wrile sirchz]
P27 FD jextzrnal dala memery raad sirobe)

Port Pin | &lbzmats Funclicns

F1.0 T2 (exlernal count infut o TimerCounter 23,
clock-out

P11 T2EX ( Timer/Ceunter 2 captureralcad igosr and
dirsction oontrol

24

R3T
Fesatinput. & high an this pin for teo maching cycles whils
the oscillator i running resats the device.

ALETFRTT

Adldress Laleh Enalilz is an oulput pulse for latching the
loee byt of the adidress during accessas to exlemal mem-
ary. This pin is also the program pulsa input (PROGH during
Flash pragramming.

Innermal aperation, ALE is emitlsd at a constant rate of 16
the oscillatar frequency and may be used for extamal



90

liming ar clocking pumpeses. Hote, howsver, that one ALE
pulse is skipped during sach access to axtarnal data
M mary.

If desirad, ALE operation can be disabled by setting bit 0 of
SFR Incation SEH. S4ith the hit set, ALE is active only dur-
ing a MOYX or MOYC instruction. Otherwise. the pin is
wadkly pullad high. Selting the ALE-disable bil has no
affect if the micracantrollar is in exlemal sxecution mods.

Program Sters Enable is the read strobe to axtemal pro-
Aram mamars.

Whan the ATBOCSZ is executing codds from extemal pro-
gram mamory, FEEN is activated twice sach machine
cycle, excepl that v PSER activations ara skipped during
@ach accass 10 extemal clala memory.

Tablz 1. ATROCEZ SFR Klap and Resat Vallss

E&NVPP

Exlarnal Access Enable. EE must be strapped to GHO in
orclar to enable the device 1o felch code from extemal pro-
gram memory lecations starting at 0000H up 1o FFFFH.
Hote, howsver, that if lock bit 1is programmed, EA will be
intemally latched on resel.

EX should be strapped 1o V.
axecutions.

This pin alsc receives the 120l programming enabls wolt-
age Vo during Flash programming when 12-voll
proagramming is selectzd.

XTAL1
Input to the inverting oscillator amplifier and input to the
internal clock aparating circuil.

KTAL2
Cutpul fram the inverting cscillator amplifisr,

for internal program

arall aFFH
I "
LG ECIEND OFH
Azl OEFH
kol o
GhEN abkH
W N
ooon | g o o
s T200H T2HACH RCARA RCARZH I THZ —_—
= O] NUOMKE [ Qe | 0o | meongn | aoaci ’
el aTH
i I e
R s e OHEH
o I e
LT R W oRii
i I e
L sxcononn sl
[ o
B il
- B0 SR n
I ararares | soconoms il
A ™ 51
L IRTTRTITH it
o TEON THICD i TH T o
= TR G GRG0 DOII0 Q00 i
- ) P LPH PO -
L IRRRERER] D001 o GO oxxoeon |

4 AT89C52
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Special Function Registers

A map of the on-chip mamary area called the Special Func-
fion Register (SFRI space is shown in Talle 1.

Hote thal nat all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addrasses il in general retum
random data, and write accesses will have an indatarmi-
nate effect.

User software should not write 15 to these unlistad loca-
fions, since they may ke usad in future products to invoke

Table 2. T2COM - TimerCounter 2 Conlrol Ragiste

new features. In that case, tha reset ar inactive values of
the new bits will always be 0.

Timar 2 Registers Control and status bits are contained in
registers T2COM ishown in Table 2) and T2ROD ishown in
Table 4) for Timer 2. The reqgister pair i(RCAP2ZH, RCAP2ZL)
are the CaplureRelcad reqistars for Timer 2 in 16-bit cap-
{ure mode or 16-bit auba-rekbad mode.

Interrupt Registers The individual inferrupt enabla bits are
in the |E register. Two pricrities can ba sat for each of the
six interrupt sourzes in the [P reqisterr

T2COM Address = 028H

Ressl Value = 0000 O200B

Bil Addressable
Eil TF2 EXF2 RCLK TCLK EXEM2 TRZ oz CcPRTZ

i 6 5 4 3 2 1 0

Syrbol Function

TF2 Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will nof be sat when either
RCLK =1o0r TCLK = 1.

EXF2 Timer 2 egteinal flag set when either a caplurs or reload is caused by a negalive ransilion on T2EX and
EXENZ = 1. "When Tirner 2 inlarrupt is enabled, EXF2 = 1 will cause the CRPLto vecbar bo lhe Timer 2 inlerrupd
roulinz, EXF 2 must be dearad by soflwars. EXF2 does not cause an inbzrrupl in upidown counter mods
[DCEM = 1)

RCLK Receive dok embde. When sel, causes the serial porl 1o use Timer 2 averflow pulsss for its recsive dock in serial
port Modes 1and 3. RCLK = 0 causas Timer 1 overflow to be used for the receive clock.

TCLK Transmit dlock enable. When set, causas the serial port ba usa Timer 2 overflow pulses for its transmit dock in serial
port kdades 1and 3. TCLK = 0 causes Timer 1 overflows to be usad for the transmit dock.

EXEN2 Timer 2 external enable. When s=t, allows a capture or rebad lo ozcur as a resull of a negative Iransition cn T2EX
if Timer 2 is not being used to clack the s2rial porl. EXEN2 = 0 causes Timer 2 to ignore evenls at T2EX.

TR2 Starl/Stop cortrol for Timer 2. TR2 = 1 starls the Limer.

c? Timer or ocunter select for Timer 2. C/T2 = 0 for timer function. CTZ = 1 for exlernal event counter ifalling edge
Irigzered).

cPRZ Caplure/Reload select. CPRLZ = 1 causes caplures lo oocur on negative transilions at TZEX iFEXEMZ = 1. CP/RLE
= [ causes automatic rekads loocour when Tirmer 2 overflows or negative Iransifions oocur at T2EX when EXEMN2
= 1. '%hen either RCLK of TCLK = 1, this kit is ignored ared the timer is forced o aule-relcad on Timer 2 overflow.

Data Memory

The ATBACE2 implements 256 byles of on-chip RAM. The
upper 128 bylas occupy a parallal addness space to the
Special Function Registers. That means the upper 12
bytes have the same addresses as tha SFR space but are
physically saparate from 3FR space.

When an instruction accesses an internal location above
address 7FH. the address mode used in the instruction

spacifies whather the CPU accessas the upper 128 bytes
of R&M ar the SFR space. Instructions that use diract
addressing access SFR spaca.

For example, the following direct addressing instruction
accesses the SFR at location DADH dwhich is P2).

e p e R
Mo GAGH, ddana



Instructicns that use indirect addrassing access the upper
128 bytes of RARK. For example, the following indirect
addrassing instruction, whare RO contains O40H, accasses
the data byte at address GA0H, rather than P2 (whose
addrass is 040H).
ey nadavs

Hote that stack operations are examples of indirect
addrassing. so tha upper 128 byles of data RAK are avail-
able as stack space.

Timer ¢ and 1

Timer 0 and Timer 1 in the ATEACE2 operatetha sama way
as Timar 0 and Timer 1in tha ATSSCS1,

Timer 2

Timer 2 is a 19-bit TimerCounter thal can operateas sither
a timer or an avent counter. The type of operafion is
salactzd by bit T2 inthe SFR T2G0M ishown in Table 2.
Timer 2 has three operating modes: capturs, auto-reload
fup or down counting), and baud rale generator. The
modes are seleclad by bits in T2CON, as shownin Takle 2.
Timer 2 consisls of bo 8-bil registers, TH2 and TL2. Inthe
Timer function, the TL2 ragister is incremantad evary
machine cycla. Sinca a machine cycle consists of 12 oscil-
lator periods, the count rate is 1212 of the oscillator
frequancy.

Table 2 Timer 2 Oparating Modes
CPRLCT

RCLK +TCLK TR2 | MODE
0 0 1 1&-bit futo-reboad
X 1 1 15-bil Capture
1 X 1 Baud Rale Generalor
X X 0 {Cffy

In the Counter funclion, the ragisteris incrementead in
response to a 1-0-0 transition at its cormaspanding extemal

92

input pin, T2. In this function, the exlemal inputis sampled
during S5PZ of evary machine cycle. When the samples
show a high in one cycle and a low in the next cycla, the
count is incremented. The new count valus appears in the
register during S3P1 of the cycls following the ongin which
the transition was detectzd. Since two machine cycles (24
ascillator periods) are required 1o recognize a 1-10-0 transi-
tion, the maximum count rale is 1724 of the oscillator
frequency. To ensura thal a given level is sampled at least
onoe efore it changes, the leval should ke held for at least
ane full maching cycle.

Capture Mode

In the caplure mode, two oplions are selectad by bit
EXENZ in T2COR, IF EXEMZ = 0, Timar 2is a 18-bit timer
ar courtar which upon cverflow sats hilt TF2 in T2C0N.
This kit can then be used to generate an interrupt. If
EXENZ = 1, Timer 2 performs the sams cperation, but a 1-
fo-0 transition at external input T2EX also causes the cur-
rent valua in TH2 and TL2 tc ke capturad into RCAPZH and
RCAP2L, respactively. Inaddition, the transition at TZEX
causes bit EXF2in T2C0M 10 be sel. The EXFZ bil, like
TF2, can ganerate aninterrupd. The capture mode is illus-
frated in Figure 1.

Auwto-reload (Up or Down Counter)

Timer 2 can be programmad 1o count up or down when
configurad in its 15-bit auto-raload mods. This feature is
inviaked by the DCER (Dawn Counter Enabled bit located in
fhe SFR T2MOD ises Takle 43 Uponresat, the DCEN bit
is el to O o that imer 2 will default 1 count up. When
DCEM is sal, Timer 2 can count up or down, dapending on
the valuz of the T2EX pin.



Figure 1. Timer in Captura Moda
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Figura 2 shows Timer 2 automatically counting up when
DCEM = 0. In this mode, two options are selected by bit
EXENZ in T2CON. If EXEN2 =0, Timer 2 counts up to
OFFFFH and then sets the TF2 bit upon overflow. The
ovarflow also causes the timer registers to be reloaded with
the 16-bit value in RCAP2H and RCAPZL. The values in
Timer in Capture ModeRCAP2H and RCAP2L are prosst
by software. IF EXEMNZ = 1, a 16-bit reload can b triggerad
aither by an ovarflow or by a 1-to-0 transition at external
input TZEX. This transition also sets tha EXF2 bit. Both the
TF2 and EXF2 bits can gensrate an intemupt if snabled.

Setting the DGEN bit enables Timar 2 to count up or down,
as shown in Figure 3. In this mode, the T2EX pin controls

the direction of the count. A logic 1at T2EX makas Timer 2
count up. The timer will overfiow at OFFFFH and set the
TF2 bit. This overflow also causes tha 16-bit valua in
RCAP2H and RCAPZL to be reloaded into the timer regis-
ters, THZ and TLZ2, raspectivaly.

A logic 0 at T2EX makes Timar 2 count down. The timer
undarflows when TH2 and TL2 equal tha values stored in
RCAP2H and RCAP2L. The underflow sats the TF2 bit and
causas OFFFFH to be reloaded into the timer ragistars.
The EXF2 bit togglas whenevar Timer 2 overflows or
undarfiows and can be usad as a 17th bit of resolution. In
this aperating mods, EXF2 doss not flag an intemupt.
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Baud Rate Generator

Timer 2 is selectad as the baud rate genarator by setting
TCLK andsor RCLK in T2COM (Takle 2). Nole that the
baud rates for transmit and receive can be diferent if Timer
2 is used for the receiver or transmitter and Timer 1 is usad
for the ather function. Setting RCLK andior TCLK puts
Timer 2 int its baud rate generator mode, as shown in Fig-
ura 4.,

The baud rate generator mada is similar o the auto-reload
moile, in that a rolicver in TH2 causes the Timar 2 ragistars
10 be reloaded with the 16-bit value in registers RCAP2H
and RCAP2L. which are praset by software,

The baud rates in Modes 1 and 2 are detemined by Timer
2's owarfiow rate according to tha following aquation.

Timer 2 Civerflow Rale
16

The Timer can be configurad for either limer ar countar
aperation. In mast applications, it is configurad for timer
operation (CPTZ = 0). The timer operation is differant far
Timer 2 when itis used as a baud rate generator, Momally,
as a timer, it increments every maching cydle (at 1412 the
ascillator frequency). As a baud rate gensratar, hovever, it

Idodes 1ard 3 Baud Rales

Figure 3. Timer 2in Clock-out Mada

increments every slate time (al 1/2 the oscillator fre-
fuency. The baud rate formula is given below.

Mades 1 and 3
Baud Rate

Osillabor Frequency
22« |85536 'RCAP2H RCAP2ZL:|

where (RCAPZH, RCAPZLI is the content of RCAP2H and
RCAPZL taken as a 16-bit unsignad integer.

Timer 2 as a baud rate generator is shown in Figure 4. This
figure is valid only if RCLK or TCLK = 1 in T2CON. Note
that a rollover in TH2 does nol set TF2 and will nol genar-
ate an interrupl. Mote oo, that if EXEN2 is set, a 1-10-0
Iransition in T2EX will sel EXF2 but will not cause a raload
from (RCAPZ2H. RCAPZL to (THZ, TLZ). Thus when Timer
2105 inuse as a baud rate generator, TZEX can be used as
an axtra axternal intarrupt.

Hote that when Timer 2 is running (TRZ = 1) as a timar in
Ihe baud rate generator mocle, TH2 or TL2 should not be
read fromoor writtzn to. Under these conditions, the Timeris
incrementad every slate time, and tha results of a raad ar
wrile may not be accurale. The RCAPZ registers may be
read but should not be written to, because a write might
ovarlap a reload and cause write andior reload emars. The
timar should ba fumed off (clear TR2) bafore accassing the
Timer 2 or RCAP? registers.

¢ [ Tz Thz
Wy 0T lfff yrc MBS | SRS
|
[
BoAPA. | RoAPIH
2417 BT
AN 3 0
112y \‘ _j -"\J i
T20E (T2R00 1)
TRANSTION
Y BETECTOR
s f’r \' NRER

(126X

vﬁ:

EXE N2

A

4 EXF2 "

IHTERRUPT



Oscillator Characteristics

XTAL1T and XTAL2 are the input and output, respactivaly,
of an inverting amplifier that can be configurad for use as
an on-chip oscillator, as shown in Figure 7. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an extemal clock source, ATAL2 should be laft
unconnacted whila XTAL1 is drivan, as shown in Figure 8.
There are no raquirements on the duty cycle of the extamal
clock signal, since the input to the intemal clocking circuitry
is through a divide-by-two fiip-flop, but minimurm and maxi-
mum voltage high and low time specifications must be
obsarved.

Idle Mode

In idle mode, the CPU puts itself to sleap whila all the on-
chip peripherals reamain active. The mode is invoked by
software. The content of the on-chip RAl and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by ary enabled
intermupt or by a handware resat.

Note that when idle mode is terminated by a hardware
reset, the device normally resumes program execution
from where it laft off, up to-two machine cycles before the
intarmal reset algorithm takes contral. On-chip hardware
inhibits access to intemal RAM in this event, but access to
the port pins is not inhibitad. To eliminate the possibility of
an unexpected write to a port pin when idla mode is tarmi-
natad by areset, the instruction follawing the ane that
invokes idla moda should nat write to a port pin or to exter-
nal memory.

Power-down Mode

In the power-down mode, the oscillabor is stopped, and the
instruction that invokes power-down is the last instruction
asxacuted. The an-chip RAM and Special Function Regis-
ters retain their values until the power-down mode is
terminatad. The only exit from power-down is a hardware
resot. Rasat redefines the SFRs but does nat change the
on-chip RA&M. The resat should not be activated before Ve,
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is restorad to its nomal operating level and must be held
active long encugh to allow the oscillator to restart and
stabilize.

Figure 7. Cscillator Connections

I KIAL2

[

|

C1,C2 =30 pF £ 10 pF for Crysials
= 40 pF .10 pF for Ceramic Resonators

C?
|
;

XTAL1

(MDD

Mots:

Figure 8. External Clock Drive Configuration

WS S orysow ] ATAL2
EXTERMAL
CECILLATOR XTALA
SIGNAL

GND

v L

Status of External Pins During ldle and Powe-down Modes

ade Program Memary ALE TSER PORTO PORT! PORTZ PORT3
ldle Internal 1 1 Dala Cata Data Data
Idle External 1 1 Float Data Address Dala
Power-down Internal a 0 Cala Data Data Data
Power-down External 0 0 Float Data Data Data
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DC Characteristics
The values shown in this table are valid for T, = 40°C to 85°C and V... = 5.0v +20%, unless olhenwise notad.

Syimbaol Parameter Condition Min Hax Unlls
Wy Input Lw-olkage {Ezcapt BR) 0% 0.2 V.01 Y
Wy, Input Low-vollage (ER) 05 0.2 ¥..0.3 Y
Wy Input High-okage (Exvapl XTALY, RST) 0.2V..+08 Voet05 W
(i Input High-soliaga (XTAL1, RST) 0.7V, Yo t05 Y
Yy culpul Lowwllage” (P 12,35 | L, = 1.6mA 045 Y
You Cutpul Low-seilage’ g = 3.2k 0.45 Y
(Port 0, ALE, PSER)
ey Sulpit High-wilage Ly = GO A, V0 = 5V 2 10% 24 Y
(Furts 12,3, ALE, PEER) =25 T v
Loy = 10 4 09%,. Y
Yoy oulpul High-wcilzage logy =800 P Voo = EY 210 2.4 Y
iFort O Exdernal Bus Hoda) by = 3 0.75 V) v
Loy = B0 08y, Y
Iy Logieal 0 Input CurentiParis 12,3 | vy, = 045% 40 it
e Logkeal 1 100 Transkion Cumenl Vo MW, = B 4 DR 580 pa
(Perts 1.2,3)
L Inpul L eakaga Currenl (Fort 0, TRy | 0.45 < 4, = Ve 40 pA
RR&T Resal Pulldown Resislor 50 30 K
178 Ph Capacilance Tosl Fraq. =1 MHz, Ty = 35°C 10 pF
I Pawer SUppy Curedl Scliva Mode, 13 kHz 25 mé,
Hle Mode, 13 bHz2 6.5 mA,
Power-down Mode™ Wos = BV 100 P
Yoo x W a0 A

Notes: 1. Under steady stale (non-Iransient) conditions, 1, must be exerraly limited as follows:
Maximum Ly per port pin: 10 mA
Maximum Ly per 8-bit port:
Port 0: 26 m& Ferts 1, 2, 3: 15mA
Naximum total I, for all cutput pins: 71 mA
If L exceeds the test condilion, V.., may exceed the relaled spacification. Pins are nat quaranieed lo sink currert greater
thian the listed test conditicns.
2. Minimurn V-, for Power-dosn is 24,
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AC Characteristics

Under oparating candifions, load capacitance for Port 0, ALEPROG, and PEEN = 100 pF; load capacitance for all other
autpuls = 80 pF.

External Program and Data Memory Characteristics

12 WMHz Oscillator Variable Dscillator
Symbacd Parameter in Max hlin Kax Units
[ Osdilkater Fraquency ] 24 MHz
fiel ALE Pulse Width 127 2l 40 s
(e Address Valid to ALE Low 43 by 13 ns
i o Adkress Hold After ALE Low 48 Loy g 20 s
Lo ALE Low taValid Irsiruction In 233 Ay i -85 s
ki s ALE Low to FSEN Low 43 byei-13 13
ey FSEH Puke Width 205 Iter 20 s
(o PEEN Low to alid Instruction In 145 Uy -45 rs
T Inut Instruction Hold after TSEM a 0 s
Ly Input Inslruction Float after PSER 54 Loy -10 s
[ FEEN 1o Adcress Valid 75 lig 048 rs
Lasy Adrress to Valid Instru dion In 312 Sl -5 s
- PSEH Low to Address Float 10 10 ns
He RO Pulse Width 400 Bty - 100 s
(- TR Pulse Widlh 470 Bty - 100 s
i p RO Low to Valid Data In 252 Sty - -90 e
i Data Hald Afler RO i i 5
fosimz Data Float After RO &7 2l 28 s
L ALE Low to Valid Data In BT Blogey- 150 1]
Laery Arddrass toWalid Cata In 585 Oty - 185 s
s ALE Low to R or TR Low 200 300 I -0 Ao 450 s
o Address 10RT o WR Low 203 4TS s
Data'Valid to TR Transition 23 by o200 s
- DataValid to TR High 433 Ty - 120 s
. Data Hold After WR 33 Lo~ 20 s
tyaz RO Low to Address Float i ] s
fae R or TR High to ALE High 43 123 by g -20 by +25 ns




Packaging Information
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44A. 44-lead. Thin (1.0 mmj Plastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Milimeters and (Inchas)”

JEDEC STAMDMRID MS-026 AGR

Controlling dimension: millimeters

44J. 44-lsad, Plastic J-lzaded Chip Carier {(PLCC)
Dimensions in Inches and (killimaters)
JEDEC STANDARD WS 018 A

40P, 40-lead. 0.600" Wida, Plastic Dual Inlina
Package (PDIP)
Dimensions in Inches and (Millimeters)

4400, 44-lead, Plastic Quad Flat Package iPQFP)
Dimensions in [illimaters and iinches)*
JELES BTANDARL KS052 A

SAR DG RAR

FITTRT

SO, L
ol 1z

Controlling dimension: millim eters
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MAX232, MAX2321
DUAL ElA-232 DRIVERS/RECEIVERS
SLLE(4 T - FEBRUWRY 1060 ~ REVISED NOVEMBER 2003
& Meot or Exceed TIAEIA-232-F and ITU WAK232. .. D, OW, N, OR NS PACKAGE
Recammgndaﬂgn Vzg MAX23Z]...D, DW, OR N PAC KAGE
(TOP VIEW)
&  Operate With Single 5-¥ Power Supply : i
& Operate Up To 120 kbitis
& Two Drivers and Two Receivers
®  +30-VInput Levels
® Low Supply Cumant. .. 8 mA Typical
& Designed to Be Interchangeable With

Maxim MAX232

& ESD Protaction Exceeds JESD 22
- 2000-V Human-Body Model [A114-A)
& Applications
- TIA'EIA-232-F, Battery-Powered Systams,
Terminals, Modems, and Computers

description/ordaring information

The MAX232 is a dual driverracsiver that includes a capacitive voltage generator to supply TIAEIA-232-F
voltage levels from a single 5-V supply. Each receiver corverts TIAEIA-232-F inputs to 5-V TTLACMOS levels.
Thesa recaivers have 4 typical threshold of 1.3V, a typical hysterasis of 0.5 ¥, and can accapt +30-V inputs.
Each driver converts TTLICMOS input levels into TIAEIA232-F levels. The driver receiver, and
voltage-generator functions are available as calls in the Texas Instruments LinASIC™ fibrary.

ORDERING INFORMATION

E S AT T
PDIP (N} Tubeol 25 MAX232N MAK2IZN
Tube ol 40 K& X2320
P SR Resl 02500 KAX2320R L
Tube ol 40 MAX2320W
Shs o Real of 2000 MAX232DWR WAl
SOF [NS) Resal ol2000D & X232NSR MAX232
POIP {N) Tube of 25 MAX232IN MAXZIZIN
Tubeal 40 MAXZ32ID
~40ClaB5'C SoICD) Resl 0f2500 N4X232I0R MAx232)
soicow L1Ledl 4 WAXZ32IDW s
Resal of2000 MAXZ32IDWER

t Package drawings, standard pecking quantliles, thermal dals, symocilzalion, and PCE deslgn
guidelines are avalzble at wiwll oomvscipackage.



MAX232, MAX2321

DUAL EIA-232 DRIVERS/RECEIVERS

ELLSOGT - FEERUMRY 1020 ~ REVISED NTVEMBER 20402
L AT A S e

logic diagram {positive logic)
THIN
T2IM
RIQUT

R20UT
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Function Tables

EACH DRIVER
INPUT | QUTRUT
TIN TOUT
L H

H L

H = high level, L = low

kel

EACH RECENVER

INPUT | QUTPUT
RIN ROUT
L H

H L

H = ngh leval, L = kow

e

1 ‘Dc 14
10 D"L 7
12 o@ 13
a 3@ 8

Tour

T20UT

R1IN

R2IN
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MAX232, MAX232
DUAL E1A-232 DRIVERS/RECEIVERS

SLLS 7] - FEBRLMRY 1980 - REVISED HOVEMBER 2003
T e e e e e s

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)T

Input supply voltage range, Ve (see Nate 1) ... . -03Vi6V
Positive output supply voltage range, Vg, Ve -03Vio 15V
Negative output supply voltagerange, Vg— ........... ... ... ... -03Vto-1sV
Input voltage range, V: Diver ............... -03VtoVpoo+03V
RECOIVEr NI Fal, Al bl SR e ] ot Bt Lo o T ey |10 Sy s +30V

Qutput voltags range, Vo T1OUT, T20UT Vo -03VioVg,+03V
RIOWTRBEUT S s R o o -0.3VtoVop +03V

Short-circuit duration: TIOUT, T20UT .. Unlimited
Package themal impedance, 84 (see Notes 2and 3): Dipackage ................coiiii... 73°CW
DWepamekage .......................... §7TCIW
Wpackage .. .......................... 67°CiwW
NS packags gy, Mg - ccoveeeininnn g4=Ciw
Operating virtual junctior temperatura, Ty .o e e 150:C
Storage temperature range, Totg NN A i o W - - -B5°C to 150°C

t Stresses beyond those lised under “sbsalle madmum raings” may calse pamanant damage |o the devoe. These are slress riings only, snd
fundional cperalion of the devios al Ihese or any olher condllons beyond Lhose Indicaled under “recommendad oparaling condihns™ Is not
Impikd. Exposire lo absalule-madmum-raked condliions for exiendad periods may aliect device reltabilliy

NOTES: 1. Al voitages ane wilh respeact bo network GND.

2. Madmum power desipallon IS 8 lundtin of Ty(max), B, and Ta. The maximum sllowsble power dissipalion & any aliowable
amblent temperaire ks Pp = [Ty(max) - T8 . Operaing al ihe absolle meximum Ty of 150°C can alisct relabilly.
3. The package Ihermal mpadance Is cacualed In gccordance win JESD B1-7.

recommended operating conditions

MIN  NOM  M&X | uniT
Voo Supply vallage 4.5 S BE v
VIH Highrleved Input voitage (T1IN.T2IN) 2 v
YIL Low-level Inpul vallaga (T 1IN, T2IN) 08 v
R1IN, R2IN Recelver Inpul yuitage 30 V4
MA232 a 70
Ta, Operating e -alrtemperature e -~ r 3 G

eloctrical characteristics over recommended ranges of supply voltage and operating free-air
temperature {uniess otherwise noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN  TYPE  MAX | UNIT
Yoo =55V, Al autpus opan,
!
CC  Bupplycurrent Ta = 25C 8 10| ma

Al bypkcal valuss are & Wog = BV 8nNd Tg = 25°C.
MOTE 4: Test condliions & C1-C4 = 1 uF 2 Voo =BV 06V




MAX232, MAX232
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS04TJ - FEERLARY 100 - REWISED NZWEMBER 20410
D e e o AT A D A

electrical characteristics over recommended ranges of supply voltage
temperature range (see Note 4)

102

DRIVER SECTION

and operating free-air

PARAMETER TEST CONDITIONS RN TYPT  max | umIT
VoH  Hoh-level oulput vollage TIOUT, T20UT | Ry = a ki2 bo GND 5 7 v
VoL Low-eve ouput vollage? TIOUT, T20UT | R =3 killa GMD -1 B W
o OUpLU reskslance TIOUT, T20UT |Vge =¥g. =0, Wg=t2V 200 O
IgsS  Short-cicull oufput currart TIOUT, T20UT | Voo =65Y, ¥o=D £10 mA
lig  Short-cicull gL curren TAIM, T2IN V=0 200 | pA

TAlbypical vales areal Vo = 5V, Tg = 25°C.
¥ The aigebrale comvertian, N which the ket -poallive (most negatve) value ks designated miimumy k5 used In this dala sheel br logc volags

lewels only.
§ Not maoee than cne ol put should be shoded @t a ime.,

NOTE 4 Tesl condlions are C1-C4 = 1pF atWoc =BV £0.5V.

switching characteristics, Voo =5V, Ty = 25°C (see Note 4)

PARAMETER TEST CONDITIONS | MIN  TYP  MAX ] UMIT

RL =3 K210 7 RSy ¢ ’
&R Orhver skew rale See Figre 2 30| Vs
SRl Driver lrarsltion reglan skew rale See Figure 3 3 Vs
Dda rda One TOUT swkching 120 kbilis

NOTE 4: Test condlions sre C1-C4 = 1pF 8t Vpp = 5% £0.5W.

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air

temperature range (see Note 4)

PARAMETER TEST CONDITIONS MIN_TYPT  MAX | UNIT
VoH  Hgh-kevel oulplt vollage R10UT, R20UT | Ign = ~1mA 35 v
VoL  Lowlen ollput vollage? R10UT, R20UT | Igy = 32 mA 04| v
il ﬁmﬁ&:mmg i R1IN, R2IN Vge =BV, Ta =25°C 17 24| w
ViT- mmw::g' mﬁgamg‘f@'"g Nl L, rain Voo = 5Y, Ta = 25°C 08 12 v
Viys _InpUl Nysleresis vallage RN, RN Voo = BV 02 0B 1| ©
N Recelver Inpul resslance RIIN, R2IN VGE =B, Ta=25°C /5 71| =

TAllypical vaues are al Wpp = 5V, Ty = 25°C.
¥ The aigebraic convertion, i which he leas-poelllve most nega tea) value ks designaled mnimum, ks used In this dalashest lor logic voliage

lewals anly.
NOTE 4: Tesl condlions are C1-C4 = 1 pF al Voo =5V £ 0.5,

switching characteristics, Voo = 5V, TaA = 25°C (see Note 4 and Figure 1)

PARAMETER TYP | UNIT
lpLHiRy Recetver propagalion delay time, low- 1o high-leval oulput 80| ns
IpHLRy  Recehver propagalion detay time, High- 1o ke-level culput BO| n=

NGTE 4 Tesl condlions &re C1-C4 = 1pF al Vigg = 6% £0.5 V.
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MAX232, MAX232
DUAL ElA-232 DRIVERS/RECEIVERS

SLLET) - FEBRLMARY 1080 ~ REVISEDR NOVEMBER 2303

APPLICATION INFORMATION

Gy
i o
CrYPass =1 uF
16
L t
1 T 3 14F
2 =
3 r C
o TRF 3 1+ Vg, 8.5V
e e [ 5
"Z_I___..E1!;4 A S by
e 1k g [ F
| - 1
- LE_ + u‘
s 3 P 1 k1232 Output
From CHMOS of TTL i ¥
s L) b P EI4-232 Oulput
12 3
— I B E18-232 Inpul
T CHOS ar TTL " .
] o I f—t—— El4-232 Inpul
15
GND

1 ©3 can be comneded 1o Ve of GO,
MOTES: A, Resklor valuss Shown ansnomina.
B. Monpolsrized ceramic capactors are scoepleble. If polanzed lanldum of ekcimiyic capactors are used, thery should be
connecled as shown.

Figure 4, Typical Operating Circuit
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MECHANICAL
MFDICCAC — JANUARY 1992 - REVISED DECEMBER 20002
e T T o e P o)
M {R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWHN
PIMS **
oM 14 16 18 20
0773 | 0.775 | 0.820 1060
A + AN ooy | (1969 | 23| (82)
16 9 A MIN 0.7d5 | 0.7d5 | 0B50 0940
Do o™ o™ ™ et o e T_ ity (13,92} | (18,92} | (21,69)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,101 A WARIATION A = . A

e b oS LR TT T

1 J L—u.omn,rs]A :

0.045 (1,14)

0.04511.14) 0.32515.26)

1 .__ﬁ 0.02010.51) MIN T
0000.7G N | —I 0300 (762 ¥

; 0.015 {0.38)

L T 0,200 {5,081 MAX Gauge Plane
& Sealing Plane
= 0,125 3.18) MIN -'ﬁc-u.mn {0.25) N
Pl iY) —bl 0.430 {10,82) MAK
_J 0.0210,53

0.01570,38)

[0t 025 @

|

L] ]

(

. s 1418 PINCHLY A
N U 20 pinvendor oplion

A040049E 12/2002

NOTES: A. AllInesr dimensions are i Inches (millimelers).
B. This drawing ks subjedt (o change withoul nollce.

& Falls wiinin JEDEC MS-001, excepl 18:nd 20 pi mimlmum body Irngih (Dim A4
& The 20 pin end lzed shoudzrwitlh 53 vandor oplion, liner half or lull widlh,
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MECHANICAL DATA

MSCI0CRE - JANUARY 1995 - REVISED SEPTEMBER 2001
A T e A T

D {R-PDS0-G**) PLASTIC SMALL-OUTLINE PACKAGE

SPINS SHOWN

0,020 (0,51)
0.050{1.27) AT 4 | o102/
8 5

0.244 (5.20) 0,008 (0,207 NOM
e e
0.2285.80)
0457 (4,00}
e — ey
0150 (3.81) ]
Gage Plane

[ 0.010{0.25

0.044 (1,12)
0.016 (0.40)

it seallng Plane o
0.010{0,25) \‘-—-"/

0.06911.75) WAX ey e | 0.00410.10)
VP\s 14 15
DIkl
0197 | 0344 | 0,304
AMAK ) s | sy | oo
0.159 | 0337 | 0388
A MINC jasor s 5 1| i gy

404004T'E 0901

NOTES: A. Al In=sardimensions &re i inchss (milimaters),
B. This draaing s subject o change withoul nallce.
C. Body dmensions do nol Includ= meid Nash o prolusion, nol 1o excaed 0,006 (0, 15),

o,

D. Fallswihin JEDEC MS4012
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MECHANICAL DATA

-~ JARLARY 1008 - REVISELD SEFTEMBER 231!

DW [R-POSC-G)
16 PIHE SHEWH

PLASTIC SMALL-OUTLINE PACKAGE

0.920 1,51
0014 10,355

L2098 (7 50,

0.2971 7,39

TOEOOoEn L

&

LA {265 X

G191

10,651
HADOT0, 14y

Q.OT070.25 HC

e §

X

e Plas

F 016 0,25)

D.O50{1.20

w016 (AT

PING *¢

1 18 k) 2 i

nim { i
\ UAlG | 0u6z | osie | 0610 | 0.0
% MASN] gl ML | 2o |itsade | dao
& T 0400 | oasd | ason | e | om0
N (018 1515 | (2700 [ 15245 | 11778

A0400G0E 0801

MNOTES:

B

A,

i}

Al Tear Aimansons @ nnches arillimalers)
This crasing 15 subpcl to change sathioul nedlce,

Body dnenskans <o nol el meld flash o profiuskon nof 1o gxeesd 0008 (9, 15),

Falks wthin JEQEC MS013
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MECHANICAL DATA
KA R-POA0-G*Y PLASTIC ShiA | OUTLINE PACIAGE
-FE B
i EEZ

ol el
L —

O

d

iliPiRigiN

7

w Wl 8 | m | ™
A | mm | wwm | 1z | 15X
AN | oge0 | ga0 | 123 | 4w

ADH082/ (/0

[N
B
14

Nl linear dimenslons ora b mBmetan

Thin
Bodly

drowing In subject to chonge witheut notien.

dimpcsiorms co not Includs mold flosh or protusion, not b e B16
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