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High vs Low 
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TTL vs CMOS 
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OHM’s Law 
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Experiment Hour for OHM’s Law 
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Resistors 
 
Resistors are the most common of passive components. A resistor is used to 
control current or to convert a wave of current into a wave of voltage, using 
the I = V/R or V = RI relationship. 

Power dissipated by a resistor. There 
are three versions of the formula, so 
that you can use Whichever is most 
suitable. 

𝑉𝑜𝑢𝑡 = 𝑉𝑖𝑛
𝑅𝑦

𝑅𝑦 + 𝑅𝑥
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With a voltage going through the switch and the 
switch open, no current can flow through it and 
no voltage can be measured at the output. When 
you close the switch, the current can flow 
through it and a voltage can be measured at the 
output. The open state can be thought of as a 
zero and the closed state as a 1 in a logic circuit. 
 
 

Pull-Down Resistors 
 
If the button is pressed, then the electricity takes 
the path of least resistance and moves between 
the five volts and the input pin, as there is a 100 
ohm resistor on the input pin and a 10K ohm 
resistor on ground. 



9 

Pull-Up Resistors 
 
The resistor now serves as a pull-up 
resistor. Now you can see that when the 
button is not pressed, the input pin is 
pulled towards the five volts and so will 
always be high. When the button is 
pressed, the path of least resistance is 
towards the ground and so the pin is 
pulled to ground or the low state. 
Without the resistor between five volts 
and ground it would be a short circuit 
which would damage your circuit or 
power supply. 
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The Arduino’s Internal Pull-Up Resistors 
Conveniently, the Arduino happens to have pull-up resistors connected to 
the digital pins (the analog pins have pull-up resistors also). These have a 
value of 20K ohms and need to be activated in software to use them. To 
activate an internal pull-up resistor on a pin, you first need to change the 
pinMode of the pin to an INPUT and then write a HIGH to that pin using 
a digitalWrite command. For example: 
 
pinMode(pin, INPUT); 

digitalWrite(pin, HIGH); 

 
If you change the pinMode from INPUT to OUTPUT after activating the 
internal pull-up resistors, then the pin will remain in a HIGH state. This 
also works in reverse in that an output pin that was in a HIGH state that is 
subsequently switched to an INPUT mode will have its internal pull-up 
resistors enabled. 
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LED Chase Effect First, make sure your Arduino is powered off 

by unplugging it from the USB cable. Now take your breadboard, 
LEDs, resistors, and wires, and connect everything up as in picture. 
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Morse CODE Signal Generator 
Your classroom task is to renew old 
maritime communication with the 
help of modern technology by using 
the Arduino.  

Morse Coding 

http://www.google.com.tr/url?sa=i&source=images&cd=&cad=rja&docid=On2MoKKUYPh1sM&tbnid=tEMmd4edq-K_SM:&ved=0CAgQjRwwAA&url=http://en.wikipedia.org/wiki/Morse_code&ei=Q5hbUvrGDMjHtQbwzYGQAg&psig=AFQjCNHDN99y85b5Zc_bzCk10M7f8cedjg&ust=1381820867256685
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Morse Coding 



Morse Coding 
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MORSECODE = {'A': '.-',     'B': '-...',   'C': '-.-.',  

        'D': '-..',    'E': '.',      'F': '..-.', 

        'G': '--.',    'H': '....',   'I': '..', 

        'J': '.---',   'K': '-.-',    'L': '.-..', 

        'M': '--',     'N': '-.',     'O': '---', 

        'P': '.--.',   'Q': '--.-',   'R': '.-.', 

      'S': '...',    'T': '-',      'U': '..-', 

        'V': '...-',   'W': '.--',    'X': '-..-', 

        'Y': '-.--',   'Z': '--..',   '0': '-----', 

        '1': '.----',  '2': '..---',  '3': '...--', 

        '4': '....-',  '5': '.....',  '6': '-....', 

        '7': '--...',  '8': '---..',  '9': '----.'  

        } 

 

 

def main(): 

  

 msg = input('MESSAGE: ') 

  

 for char in msg: 

  print (MORSECODE[char.upper()]) 

   

if __name__ == "__main__": 

 main() 


