555 CALCULATOR  USING 89S8252

By K.S. Sankar, Mostek India ,21-OCT-2006

CONSTRUCTION ARTICLE

           If you do a lot of r/c calculations for designing an oscillator circuit using IC 555, this project may come in handy. Even though the 555 timer IC was first introduced around 1971 by Signetics Corporation which after 35 years is still very popular and used in many schematics, there seems to be no simple calculator design anywhere since then. A programmable calculator seems to be the only quick solution or writing a program to run on a PC. Switching on a Pentium for calculating r/c values seemed ridiculous to me. 

A simpler method would be to use a micro controller ATMEL-AT89s8252 and a telephone type matrix keypad with an LCD display. The Software gets the r/c values and flashes the result.  A perfect companion on your work bench.

To minimise the number of components, the circuit uses only a 7805 5volt regulator , power ON led, pull-up resistor packs  and a reset switch besides the Keypad & LCD.

The program inputs Ra , Rb and C values through the keypad ( * is used as a decimal point and # as the ENTER key) in Kilo Ohms and Microfarads and displays  t1, t2, T in milli seconds and Frequency in hertz along with the duty cycle as a %.

To enter Ra=1k , RB=10k, C=10 Mfd ( result=7hz)

Press 1<enter>

Press 10<enter>

Press 10<enter>

And see the result

Press <enter> to continue

 The software uses a matrix keypad scanning routine and a straight forward calculation to get the results. The Source code is self-explanatory and the PCB schematic / track layouts are shown.

The source code is given below:-

' 555lcd.bas ver8.1 21-oct-2006

' by K.S. Sankar www.mostek.biz India

' for MCS Electronics, Holland

' (byte end hex=) 80  in BASCOM-51 misc settings

'------------------------------------------------------------------

$large

$regfile = "89s8252.dat"

$crystal = 6000000

Dim N As Byte

Dim Blue As Byte

Dim Dtime As Byte

Dim Key As String * 1

Dim Kbchar As String * 10 , Tempstr As String * 11

Dim Col As Byte , Row As Byte

Dim Keyrel As Byte

Dim Ra As Single , Rb As Single , Cap As Single

Dim T1 As Single , T2 As Single , Freq As Single

Dim Duty As Single , Capt As Single

Declare Sub Getstring(kbchar As String * 10)

Declare Sub Kb_disp(key As String * 1)

Declare Sub Sub Zero()

Config Lcd = 16 * 2

Config Lcdpin = Pin , Db4 = P0.4 , Db5 = P0.5 , Db6 = P0.6 , Db7 = P0.7

Config Lcdpin = Pin , E = P0.3 , Rs = P0.2

Start:

Cls

'clear the LCD display

Lcd "555 calc Mostek"

Waitms 500

P1 = 0

 ' yellow

P0 = 0

 ' red

P2 = 255

 ' green bott as out and in

P3 = 0

' blue

'all ports off

Lowerline

Cursor On Blink

Lcd "RA in k:"

Call Getstring(kbchar)

Key = Left(kbchar , 1)

If Key = "." Then

Tempstr = "0" + Kbchar

Kbchar = Tempstr

End If

Ra = Val(kbchar)

If Ra = 0 Then

Call Zero() : Goto Start

End If

Cls

Lcd "RB in k:"

Call Getstring(kbchar)

Key = Left(kbchar , 1)

If Key = "." Then

Tempstr = "0" + Kbchar

Kbchar = Tempstr

End If

Rb = Val(kbchar)

If Rb = 0 Then

Call Zero() : Goto Start

End If

Cls

Lcd "C in mfd:"

Call Getstring(kbchar)

Key = Left(kbchar , 1)

If Key = "." Then

Tempstr = "0" + Kbchar

Kbchar = Tempstr

End If

Cap = Val(kbchar)

If Cap = 0 Then

Call Zero() : Goto Start

End If

Cls

Lcd "Processing..."

Waitms 255

'-------------------------

'if Ra = 1.0 : Rb = 10.0 : Cap = 10.0

'then f=7hz

Ra = Ra * 1000

Rb = Rb * 1000

T1 = Ra + Rb

T1 = T1 * Cap

T1 = T1 / 1000000

T1 = T1 * 0.693

T2 = Rb * Cap

T2 = T2 / 1000000

T2 = T2 * 0.693

Capt = T1 + T2

Freq = 1 / Capt

Duty = T1 / Capt

T1 = T1 * 1000

T2 = T2 * 1000

Capt = Capt * 1000

Duty = Duty * 100

Cls

Lcd "RA ohms=" ; Ra

Lowerline

Lcd "RB ohms=" ; Rb

Call Getstring(kbchar)

' wait for # press on keypad

Cls

Lcd "cap=" ; Cap

Lowerline

Lcd "F hz=" ; Freq

Call Getstring(kbchar)

' wait for # press on keypad

Cls

Lcd "t1 ms=" ; T1

Lowerline

Lcd "t2 ms=" ; T2

Call Getstring(kbchar)

' wait for # press on keypad

Cls

Lcd "T ms=" ; Capt

Lowerline

Lcd "duty %=" ; Duty

Call Getstring(kbchar)

' wait for # press on keypad

Cls

Lcd "F hz=" ; Freq

Lowerline

Lcd "The end..press#"

Call Getstring(kbchar)

' wait for # press on keypad

Goto Start

Rem -------------functions below ---------------

Sub Getstring(kbchar As String * 10)

Kbchar = ""

Do

' green row run (0 led)

Key = ""

P2 = &B01111111

For Row = 1 To 4

If Row = 1 Then

P2 = &B01111110

End If

If Row = 2 Then

P2 = &B01111101

End If

If Row = 3 Then

P2 = &B01111011

End If

If Row = 4 Then

P2 = &B01110111

End If

 ' look for port-2 pin  to go off

Debounce P2.4 , 0 , Col1 , Sub

Debounce P2.5 , 0 , Col2 , Sub

Debounce P2.6 , 0 , Col3 , Sub

If Key <> "" Then

' wait for key release

' 6-3-06

Key_rel:

P2 = &B01110000

' all rows=0  look for any col=0

Keyrel = P2

Keyrel = Keyrel And &B01110000

 If Keyrel <> &B01110000 Then

 Goto Key_rel

 Else

 P2 = &B01111111

 Exit For

 End If

Exit For

End If

Next Row

If Key = "#" Then

P2 = &B01111111

Exit Sub

End If

Kbchar = Kbchar + Key

Loop

Col1:

If Row = 1 Then Key = "1"

If Row = 2 Then Key = "4"

If Row = 3 Then Key = "7"

If Row = 4 Then Key = "."

Call Kb_disp(key)

Return

Col2:

If Row = 1 Then Key = "2"

If Row = 2 Then Key = "5"

If Row = 3 Then Key = "8"

If Row = 4 Then Key = "0"

Call Kb_disp(key)

Return

Col3:

If Row = 1 Then Key = "3"

If Row = 2 Then Key = "6"

If Row = 3 Then Key = "9"

If Row = 4 Then Key = "#"

Call Kb_disp(key)

Return

End Sub

Sub Kb_disp(key)

Lcd Key

Waitms 255

End Sub

Sub Zero()

Cls

Lcd "zero not allowed"

Wait 1

End Sub

End

' end of program size=4137 bytes

 Schematic below:-
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Pcb TRACK Layouts:-
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By

K.S. Sankar,  Mostek – W W W . M O S T E K . BIZ 

End

