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Programming  

Embedded Systems Microcontroller 

 

You Can Practice Microcontroller Programming Easily Now! 

WALID BALID, Tuesday, December 15, 2009 



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

 132  
 

 Exp.18: Interfacing n-Switch to a Single PIN 

 
  

 

 
 6S42SW2 

 
 


 
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 
 

  
 

SingleStart ADCADSC
 Getadc.  

FreeStart ADC
        ADCH 

and ADCL 
Prescaler 
 Reference  

Config Adc= Single/Free,  

Prescaler = Auto,  

Reference = off|Avcc|internal 

 Start Adc  

 Stop Adc  

channel var = Getadc(channel) 

   Prescaler    


50 ~200 KHz


200KHz
 

ReferenceInternal2.56V
AVCC


   Vref

off 

AVR 
AVRmega 

§ 10-bit 
§ 0 - VCC 
§ ±2 LSB 



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

 134  
 

§ 0.5 LSB 

§ 13 – 260 Micro Sec 

 
§ 15KSPS 
§ 2.56V 
§ Single, Free 
§  
§  
§ 50 ~1000 KHz 
§  
§  
§ x10 – x200 

AVR 

                


LCL=100uH, C=100nFRCR=100Ω, C=100nF 
           

± 0.3V 
         
    

 
         

 
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     Idle mode        
 

ü “Single” 
ü “Enable ADC” 
ü “Start ADC” 
ü “Idle” 
ü 


 

ü “Stop ADC” 

 

ADC 



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

 136  
 

 
       AVR   10-bit  210=1024   

0 – 1023 0 – VCC 

        =      ×          

 
Vin 
Vref 

 
     =         ×            

 
ADC        =  (          )×     ×         

 
VPos 
VNeg 

GAIN1X, 10X, 200X 

ADCval 0 → 511 ≫           512 → 1023 ≫           

 

 
 
 
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 

 
$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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Avcc 
Start Adc 
'---------------------- 
Dim W1 As Word , Voltage As Single  
Dim Sw As String * 1 
Const V_ref = 5 
'---------------------- 
 
Do 
   Gosub Get_var 
   Gosub Check_sw 
   Gosub Show_temp 
   Wait 1 
Loop 
'---------------------- 
 
Get_var: 
   W1 = Getadc(5) 
   Voltage = W1 * V_ref 
   Voltage = Voltage / 1024 
Return 
'---------------------- 
 
Check_sw: 
   Select Case W1 
      Case 150 To 250 : Sw = "1" 
      Case 300 To 400 : Sw = "2" 
      Case 550 To 700 : Sw = "3" 
      Case 750 To 850 : Sw = "4" 
 
      Case Else : Sw = "-" 
   End Select 
Return 
'---------------------- 
 
Show_temp: 
   Cls 
   Locate 1 , 1 : Lcd "VAR1= " ; W1 
   Locate 2 , 1 : Lcd "VOLT= " ; Voltage 
   Locate 3 , 1 : Lcd "Switch NO. " ; Sw 
Return 


 

 
 

 

 
 
 


 


 

 
 

 
  



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

 138  
 

 Exp.19: Reading Analog Liner Voltage 

 
 

 

 
  

4,5S42SW2 
 

     
R107, R100 
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 

 
$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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Avcc 
Start Adc 
'---------------------- 
Dim W1 As Integer , W2 As Integer , 
Temperature As Integer 
Dim Voltage1 As Single , Voltage2 As Single 
Const V_ref = 5 
'---------------------- 
 
Do 
   Gosub Get_var 
   Gosub Show_var 
   Wait 1 
Loop 
'---------------------- 
 
Get_var: 
   W1 = Getadc(3) 
   W2 = Getadc(4) 
 
   Voltage1 = W1 * V_ref 
   Voltage1 = Voltage1 / 1024 
 
   Voltage2 = W2 * V_ref 
   Voltage2 = Voltage2 / 1024 
Return 
'---------------------- 
 
Show_var: 
   Cls 
   Locate 1 , 1 : Lcd "VAR1= " ; W1 
   Locate 2 , 1 : Lcd "VAR2= " ; W2 
   Locate 3 , 1 : Lcd "VOLT1= " ; Voltage1 
   Locate 3 , 1 : Lcd "VOLT2= " ; Voltage2 
Return 


 

 
 

 

 

 
 

 


 

 
 

 

 

 

 

 

 

 



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

 140  
 

 

 Exp.20: Interfacing LDR 

 
  

 

 
  

1S42SW2 

 
 

  CDS  
100Ω

2MΩ350nm ~ 800nm 

illuminationLDR      =   ×     .    
 
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A340x103 LLUX 
 

LDR Technical Specifications 
Dark Resistance 1MΩ 
Resistance @ 10   Lux 10 – 20 KΩ 
Resistance @ 100 Lux 2 – 4 KΩ 
Peak Spectral response 540nm 
Maximum Voltage 150V peak AC or DC 
Power Dissipation 100mW 
Operating Temperature -30°C to + 70°C 

 

 $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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Avcc 
Start Adc 
'---------------------- 
Dim Ldr_r As Single, W1 As Word  
Dim Vin As Single  
Dim Var1 As Single , Var2 As Single 
Const V_ref = 5 : Const Vcc = 5  
Const R_serial = 10000 
'---------------------- 
 
Do 
   Gosub Get_adc 
   Gosub Calc_r 
   Gosub Show_val 
   Wait 1 
Loop 
'---------------------- 
 
Get_adc: 
   W1 = Getadc(0) 
Return 
'---------------------- 
 
Calc_r: 
   Vin = W1 * V_ref 
   Vin = Vin / 1024 
 
   Var1 = Vcc - Vin 
   Var2 = Vin * R_serial 
   Ldr_r = Var2 / Var1 
Return 
'---------------------- 
 
Show_val: 


 

 
 

 

 

 
 

 
 

 


 

'LDR R=(Vin.10K)/(Vcc-Vin) 

 
 



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

 142  
 

   Cls 
   Locate 1 , 1 : Lcd "ADC= " ; W1 
   Locate 2 , 1 : Lcd "Vin= " ; Vin 
   Locate 3 , 1 : Lcd "LDR= " ; Ldr_r 
Return 
 
 

NTC Exp.21: Interfacing NTC Resistor 

 
NTC 

 

 
  

2S42SW2 

 
   NTC )Negative Temperature 

Coefficient (     




Practical Class 7 Programming Microcontrollers 
 

Faculty of Electrical and Electronic Eng. 143 Automatic Control & Automation Dept. 
 

 

                
25°C10K

 

 

  =       ×                             25°C   3450 


  ° =                             −         

                   273°K      273°K + 25°C = 298°K 
  ° =                                 −         

        
 

 
 



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

 144  
 

 
 
 
 
 

 
 $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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Avcc 
Start Adc 
'---------------------- 
Dim W1 As Word , Voltage As Single  
Dim Temp As Single 
Dim F1 As Single, Ntc_volt As Single 
Const V_ref = 5 
'---------------------- 
Do 
   Gosub Get_temp 
   Gosub Show_temp 
   Wait 1 
Loop 
'---------------------- 
Get_temp: 
   W1 = Getadc(1) 
 
   Ntc_volt = W1 * V_ref 
   Ntc_volt = Ntc_volt / 1024 
 
   F1 = 1024 - W1 
   F1 = W1 / F1 
   F1 = Log(f1) 
   F1 = F1 + 14.2617                                        
   F1 = 4250 / F1 
   Temp = F1 - 273 
Return 
'---------------------- 
Show_temp: 
   Cls 
   Locate 1 , 1 : Lcd "VAR1= " ; W1 
   Locate 2 , 1 : Lcd "VOLT= " ; Ntc_volt 
   Locate 3 , 1 : Lcd "TEMP= " ; Temp 
Return 


 

 
 

 

 

 
 

 


 

'Beta/Tamp = 4250/298 = 14.2167 

 
 

 
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LM35 Exp.22: Interfacing LM35 

 
LM35DZ

-45°C ~ +145°C  
 

 

  
7,8S42SW2 

 
    LM35       

 V12 
 



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

 146  
 

   ℃  →         
 

10mV        =      ×        =   .   ×     .  = 4  

4 
 

 

 $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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Internal 
Start Adc 
'---------------------- 
Dim W1 As Integer , W2 As Integer , 
Temperature As Integer 
'---------------------- 
 
Do 
   Gosub Get_temp 
   Gosub Show_temp 
   Wait 1 
Loop 
'---------------------- 
 
Get_temp: 
   W1 = Getadc(6) 
   W2 = Getadc(7) 
   Temperature = W1 - W2 
   Temperature = Temperature / 4                            
Return 
'---------------------- 
 
Show_temp: 
   Cls 
   Lcd "Temp= " ; Temperature ; " C" 
Return 


 

 
 

 

 
 

 


 

' 4 steps = 1 degree 

 
 

 

  
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 Exp.23: Interfacing Pressure Sensor 

 
 

 

 

  
3S42SW2 

 
     MPXAZ6115A     “Freescale”

 



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

 148  
 

15 ~ 115 kPa(kilopascals)
1-atm(atmosphere)101.325-kPa  

Atmosphere = 101,325 * Pascal  
Atmosphere = 1.013 * bar  

0.2V ~ 4.8V15 ~ 115 kPa 

     =     ×  ( .    ×  −  .   )  ∓  (              ×           × 0.009 ×   )   =  .  ∓  .       

 


1.5kPa     =     × ( .    ×  −  .   )   

  =       .    ×    +   .    .     

      7mbar   100m 
8848m310mbar

           
AltimetersPressure-to-altitude 
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ℎ =    .    .     / ∙  1 −             .     / ∙     

Zero altitude pressure = 101325Pa = 1’013.25mbar; (100Pa = 1mbar) 
Zero altitude temperature = 288.15K 
Temperature gradient = 6.5K/1000m 

R is the specific gas cons tant :  =  ∗  = 287.052   .   

   12km     


+/-100m  

 

 
$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 
 
Config Adc = Single , Prescaler = Auto , 
Reference = Avcc 
Start Adc 
'---------------------- 
Dim W1 As Word , Voltage As Single , 
Pressure As Single 
Const V_ref = 5 
'---------------------- 
 
Do 
   Gosub Get_temp 
   Gosub Show_temp 
   Wait 1 
Loop 
'---------------------- 
 
Get_temp: 
   W1 = Getadc(2) 
   Voltage = W1 * V_ref 
   Voltage = Voltage / 1024 
 
   Pressure = Voltage / 0.045 
   Pressure = Pressure + 10.55 
Return 
'---------------------- 
 
Show_temp: 
   Cls 


 

 
 

 

 
 

 

  


 

 
 



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

 150  
 

   Locate 1 , 1 : Lcd "VAR1= " ; W1 
   Locate 2 , 1 : Lcd "VOLT= " ; Voltage 
   Locate 3 , 1 : Lcd "PRES= " ; Pressure 
Return 

 
LM317 

 
R118P621.3V~5V  

LM317LM385 
LM385 
LM385-1.3:1.3V 
LM385-2.5:2.5V 

LM3851.1V~5V  

 

 


