Practical Work No. 1:  Logic Gates

1.  Work through the Quick Start Guide to the Proteus Simulator to create a simple simulation for a 2-input AND gate.

2.  Record the results listed for the 2-input AND gate, then modify your simulation to use each of the devices indicated below.  
For each of the logic circuits, record the position of each switch (1 – ON or 0 – OFF) and the state of the output LED (1 – ON, 0 – OFF).
(i) A 2-input OR gate
(ii) A 2-input XOR gate (exclusive-OR gate)
(iii) A 2-input NAND gate
(iv) A 2-input NOR
(v) A NOT gate (note this will require only one input)

3.  (Extension Work)
If you finish the above early, consider try the following additional work.
[bookmark: _GoBack]The output part of the circuit (the LED and resistor) is often replaced by a transistor, for which we will use a BC109 NPN transistor.  With the resistor and LED network connected from the Vcc supply rail (5V) to a transistor collector, the output of the logic gate is attached to the base of the transistor, and the transistor emitter is connected to ground (0V).  The circuit is using the transistor as a switch.
(i) Try this in your simulation
(ii) Measure the voltage at the base of the transistor, the collector and the emitter when the logic device output is OFF and when it is ON
(iii) Explain how this works, and why it might be important.  You will need to research this via the Internet or in an electronics textbook in the Library



