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Embedded Systems Microcontroller 

 

You Can Practice Microcontroller Programming Easily Now! 

WALID BALID, Tuesday, December 15, 2009 



  
 

 58  
 

 Exp.5: Hexadecimal Array Keypad   

 
 

 

 

 


 
 

 
  


 Config Kbd = Portb , Delay = 150 

 
1      Var = 16 

 
2  

 

Var = Getkbd() 
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S1 = 0 
S2 = 1 
S3 = 2 
S4 = 4 
S5 = 5 
S6 = 6 
S7 = 8 
S8 = 9 

S9 = 10 
S* = 12 
S0 = 13 
S# = 14 

A = 3 
B = 7 

C = 11 
D = 15  

 

 
$regfile = "m128def.dat" 
$crystal = 1000000 
$baud = 4800 
'----------------------- 
Config Kbd = Portb , Delay = 150 
'----------------------- 
Dim Var As Byte 
'----------------------- 
Do 
   Var = Getkbd() 
      If Var < 16 Then 
         Gosub Check_number 
      End If 
Loop 
 
End 
'----------------------- 
Check_number: 
Select Case Var 
   Case 0 : Print "Key Pressed is (1)" 
   Case 1 : Print "Key Pressed is (2)" 
   Case 2 : Print "Key Pressed is (3)" 
   Case 3 : Print "Key Pressed is (A)" 
   Case 4 : Print "Key Pressed is (4)" 
   Case 5 : Print "Key Pressed is (5)" 
   Case 6 : Print "Key Pressed is (6)" 
   Case 7 : Print "Key Pressed is (B)" 
   Case 8 : Print "Key Pressed is (7)" 
   Case 9 : Print "Key Pressed is (8)" 
   Case 10 : Print "Key Pressed is (9)" 
   Case 11 : Print "Key Pressed is (C)" 
   Case 12 : Print "Key Pressed is (*)" 
   Case 13 : Print "Key Pressed is (0)" 
   Case 14 : Print "Key Pressed is (#)" 
   Case 15 : Print "Key Pressed is (D)" 
End Select 
Return 
'----------------------- 

 

 

 
 


 



  
 

 60  
 

 Exp.6: Programming LCD   

 
20x4 

 

 

 
SW2 

 
            

 
 

  

 
Config Lcdpin = Pin ,  
Db4 = Portc.4 , Db5 = Portc.5 , Db6 = Portc.6 
Db7 = Portc.7 ,E = Portc.2 , Rs = Portc.3 

 Config Lcd = 20 * 4 

LCD Designer Deflcdchar 0 , 14 , 17 , 14 , 17 , 17 , 14 , 17 , 14 

 Cls 
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/ Lcd var 

 Lowerline 

 Shiftlcd Right 

 Shiftlcd Left 

/ Locate X , Y 

 Shiftcursor Right 

 Shiftcursor Left 

/ Home Upper 

 Cursor Off Noblink 

 Cursor On Blink 

 Display Off 

 Display On 

 Thirdline 

 Fourthline 

 Home Third 

 Home Fourth 

 Lcd Chr(x) 

 

 
 $regfile = "m128def.dat" 

$crystal = 8000000 
'----------------------- 
Config Lcdpin = Pin , Db4 = Portc.4 , Db5 = Portc.5 ,   
Db6 = Portc.6 , Db7 = Portc.7 , E = Portc.2 , Rs = Portc.3 
 
Config Lcd = 20 * 4 
 
Deflcdchar 0 , 14 , 17 , 14 , 17 , 17 , 14 , 17 , 14 
Deflcdchar 1 , 17 , 14 , 17 , 14 , 14 , 17 , 14 , 17 
'----------------------- 
 
Dim A As Byte 
'----------------------- 
Do 
   Cls                                                      
   Lcd "hello world!"                                       
   Wait 1 
 
   Lowerline                                                
   Wait 1 
 
   Lcd "LCD Test"                                           
   Wait 1 
 
   For A = 1 To 8 
      Shiftlcd Right                                        


 

 


LCD Designer 
 

 
 

 
 



  
 

 62  
 

      Waitms 500                                            
   Next A 
 
   For A = 1 To 8 
      Shiftlcd Left                                         
      Waitms 500                                            
   Next A 
 
   Locate 2 , 9                                             
   Lcd "-L2,C9"                                             
   Wait 1                                                   
 
   Shiftcursor Right                                        
   Lcd "-*-"                                                  
   Wait 1                                                   
 
   Shiftcursor Left                                        
   Lcd "*-*"                                                  
   Wait 1                                                   
 
   Home Upper                                               
   Lcd "HELLO WORLD"                                        
   Wait 1                                                   
 
   Cursor Off Noblink                                       
   Wait 1                                                   
 
   Cursor On Blink                                          
   Wait 1                                                   
 
   Display Off                                              
   Wait 1                                                   
 
   Display On                                               
   Wait 1 
 
   Thirdline 
   Lcd "   /Line 3" 
   Wait 1 
 
   Fourthline 
   Lcd "   /Line 4" 
   Wait 1 
 
   Home Third 
   Lcd ":)" 
   Wait 1 
 
   Home Fourth 
   Lcd ":(" 
   Wait 1 
 
   Cls 
   Locate 1 , 9 : Lcd Chr(0) 
   Wait 1 
   Locate 1 , 11 : Lcd Chr(1) 
Loop 
 
End 
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 Exp.7: Programming Graphic LCD   

 
128x64 

 

 

 
SW3 

 


 
 

  

 
Config Graphlcd = 128 * 64sed , 
Dataport= Porta, Controlport= Portc , 
Ce = 2 , Ce2 = 4 , Cd = 7 ,  Rd = 6 , 
Reset = 3 , Enable = 5 

 $lib "glcdKS108.lib" 



  
 

 64  
 

 Setfont Font 
 Cls  

 Cls Text 
 Cls Graph 

 Lcdat y , x , var [, inv] 
 Line(X0 , Y0) - (X1 , Y1) , Color 

SET/RST Pixel Pset X , Y , Color 
r Circle(X , Y) , r , Color 

 Showpic X , Y , label 
 $include "Font5x8.font" 

bgf $bgf "Smiley1.bgf" 

 

 
$regfile = "m128def.dat" 
$crystal = 8000000 
$lib "glcdKS108.lib" 
'------------------------- 
Config Graphlcd = 128 * 64sed , Dataport 
= Porta , Controlport = Portc , Ce = 2 , 
Ce2 = 4 , Cd = 7 , Rd = 6 , Reset = 3 , 
Enable = 5 
'------------------------- 
Dim X As Byte , Y As Byte 
'------------------------- 
Cls : Cls Text : Cls Graph 
'------------------------- 
Setfont Font8x8 
   Lcdat 3 , 11 , "Font 5x8 Test" 
   Lcdat 4 , 11 , "Font 6x8 Test" 
   Lcdat 5 , 11 , "Font 8x8 Test" 
   Wait 2                                                   
 
   Cls 
   Setfont Font5x8 
      Lcdat 1 , 1 , "LINE1" : Wait 1 
      Lcdat 2 , 1 , "LINE2" : Wait 1 
      Lcdat 3 , 1 , "LINE3" : Wait 1 
 
   Setfont Font6x8 
      Lcdat 4 , 1 , "LINE4" : Wait 1 
      Lcdat 5 , 1 , "LINE5" : Wait 1 
      Lcdat 6 , 1 , "LINE6" : Wait 1 
 
   Setfont Font8x8 
      Lcdat 7 , 1 , "LINE7" : Wait 1 
      Lcdat 8 , 1 , "LINE8" : Wait 1 
'/------------/ 
Cls 
Setfont Font16x16 

 

 

 

8x8 

5x8 

6x8 

8x8 

16x16 
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 

 
 

   Lcdat 4 , 23 , "16x16" : Wait 2                          
   Cls 
      Lcdat 1 , 1 , "LINE1" : Wait 1 
      Lcdat 3 , 1 , "LINE2" : Wait 1 
      Lcdat 5 , 1 , "LINE3" : Wait 1 
      Lcdat 7 , 1 , "LINE4" : Wait 1 
'/------------/ 
Setfont Font8x8 
   Lcdat 4 , 11 , "Drawing Lines" : 
Wait 2 
   Cls Text 
      Line(0 , 0) -(127 , 0) , 255 
      Wait 1 
      Line(0 , 63) -(127 , 63) , 255 
      Wait 1 
      Line(0 , 0) -(0 , 63) , 255 
      Wait 1 
      Line(127 , 0) -(127 , 63) , 255 
      Wait 1 
      Line(0 , 0) -(127 , 63) , 255 
      Wait 1 
      Cls Graph 
'/------------/ 
   Lcdat 4 , 11 , "SET/RST Pixel" : 
Wait 2 
   Cls Text 
      For X = 0 To 127 
         Pset X , 20 , 255 
         Pset X , 43 , 255 
         Waitms 200 
      Next X 
 
      For Y = 0 To 63 
         Pset 42 , Y , 255 
         Pset 86 , Y , 255 
         Waitms 200 
      Next Y 
 
      For X = 127 To 0 Step -1 
         Pset X , 20 , 0 
         Pset X , 43 , 0 
         Waitms 200 
      Next X 
 
      For Y = 63 To 0 Step -1 
         Pset 42 , Y , 0 
         Pset 86 , Y , 0 
         Waitms 200 
      Next X 
      Cls Graph 
'/------------/ 
   Lcdat 4 , 11 , "Drawing Circle" : 
Wait 2 
   Cls Graph 
   For X = 1 To 31 
      Circle(63 , 31) , X , 255 
      Waitms 200 
      Circle(63 , 31) , X , 0 
   Next X 

 
 
 

 
 
 

 
 
 

 

Y 

X 

0,0 
127,0 

0,63 
127,63 

63,31 



  
 

 66  
 

    Cls Graph 
'/------------/ 
   Showpic 0 , 0 , Smiley1 
   Wait 2 
   Cls : Cls Text : Cls Graph 
 
   Showpic 0 , 0 , Smiley2 
   Wait 2 
   Cls Graph 
 
   Showpic 0 , 0 , Smiley3 
   Wait 2 
   Cls Graph 
 
   Showpic 0 , 0 , Smiley4 
   Wait 2 
'/------------/ 
  Glcdcmd &H3E , 1 : Glcdcmd &H3E , 2   
  Wait 1 
  Glcdcmd &H3F , 1 : Glcdcmd &H3F , 2     
'/------------/ 
End 
'------------------- 
$include "Font5x8.font" 
$include "Font6x8.font" 
$include "Font8x8.font" 
$include "Font16x16.font" 
'------------------- 
Smiley1: 
$bgf "Smiley1.bgf" 
 
Smiley2: 
$bgf "Smiley2.bgf" 
 
Smiley3: 
$bgf "Smiley3.bgf" 
 
Smiley4: 
$bgf "Smiley4.bgf" 

 

  
  

 

 

 
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 Exp.8: Generating Tones 

 
 

 

 
 

JP16 Jumper.
PB4,PB5 

 



sound

Speaker 



  
 

 68  
 

 
  

    Speaker   
PulsesPeriods Sound Speaker , Pulses , Periods 

 

 $regfile = "m128def.dat" 
$crystal = 8000000 
'--------------------- 
Config Portb.4 = Output 
Speaker Alias Portb.4 
'--------------------- 
Dim Pulses As Word , Periods As Word 
Dim I As Byte 
 
Pulses = 50 : Periods = 100 
'--------------------- 
Sound Speaker , 100 , 200 : Wait 1 
 
Do 
   Sound Speaker , Pulses , Periods 
   Waitms 1 
   Periods = Periods + 5 
Loop Until Periods = 1000 
 
For I = 0 To 6 
   Sound Speaker , 150 , 800 
   Waitms 1000 
Next I 
 
Sound Speaker , 100 , 200 
End 

 

 


 
 

 

 
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DTMF Exp.9: Generating DTMF Tones 

 
DTMF (Dual Tone Multi Frequency)   

 

 
 

JP16 Jumper.
PB4,PB5 

 
       DTMF

OC1A 

 
 
 



  
 

 70  
 

 
  

OC1A 
Number : 

Duration 
String 

Dtmfout Number , Duration 
Dtmfout String , Duration 

 

 $regfile = "m128def.dat" 
$crystal = 8000000 
'------------------- 
Enable Interrupts 
 
'------------------- 
Dim Var As Byte 
Dim Btmp As Byte , Sdtmf As String * 10 
Sdtmf = "1234567890" 
'------------------- 
Do 
   Dtmfout Sdtmf , 50 
      Waitms 1000 
 
   For Btmp = 0 To 15 
      Dtmfout Btmp , 100 
      Waitms 500 
   Next Btmp 
Loop 
 

DTMF
1 

 


 
 

1Dtmfout1
OC1A 

24MHZ ~ 8MHZ.  

3     Atmel application note (AN314)    
 


