
To my dear little brother who wants to learn electronics:

After badgering me to teach electronics, I am finally going to
relent! I have decided to teach you all that I have learned so far in the
form of a game so that we’ll both have fun. 

To start off, I want you to imagine a square with aligned dots,
similar to a battalion of soldiers marching in place.  Place a positive
line and negative line on either side of the battalion. This is what an
electronics engineer would call a ‘breadboard’ (see diagram 1). Next,
picture the soldiers taking buckets of water from a river  and passing it
along towards the other side to form a moat which protects the castle.
Keep in mind that soldiers should be linked with each other in order for
water to pass from the river to the moat.  In electronic terms, the
passing of water is known as the ‘current’, the river as the ‘positive
power supply’ and the moat as the ‘negative power supply’.  The
negative and positive power supply must always be connected in order
to the current to pass through.  Now, visualize the soldiers carrying
small and big buckets. Naturally, the small buckets would contain
lesser water. Here I shall introduce to you the concept of resistance.
Resistance is when less current is able to pass through the circuit in
the same way that less water can be passed with smaller buckets. The
greater the resistance, the slower the flow of the current, and vice-
versa.  When the amount of water passed, which changes from one
bucket to another due to the different sizes of buckets or spillage, this
is called a change in potential energy - ‘potential difference’ or
‘voltage’

Are  you able to follow so far? I hope so, if not read what I wrote
above once again before you proceed.  Anyway, next we are going to
tackle some basic devices that are  commonly used in electronics.
Here’s the fun part – I shall represent the devices in electronics in the
form of the soldier’s utilities and ranking. First, think that the soldiers
are governed by a general who tells the soldiers how fast water is
passed. This general represents a ‘potentiometer‘, which is a device
that increases and decreases its resistance to establish the speed of
the flow of the current.  However, beneath a general is a commander
which serves as the general’s direct link to the soldiers.   Even though
the general can give broad instructions to the commanders, the
commanders act as on-the-spot decision-makers when a certain
situation arises. Commanders are representations of  ICs which
contain logic gates. Logic gates can be visualized in terms of a
situation wherein a particular action and result is expected. There are



many kinds of situations in the same way as there are different kinds
of logic gates. In a real OR logic gate, for example, the input of 1 and
0 would always have an output of 1. Now, picture two drummer boys
beating a very large drum to guide the soldier’s rhythm of passing
water. With each loud beat, water is passed to the next soldier.  In
electronics terms, this would be a ‘clock’ or a 555 integrated circuit
(IC). If, for example, the soldiers get tired and technology has
improved a pump would prove helpful in hastening transferring of
water from the river to the moat.  Note that a particular pump can
increase the speed of transport of water by a certain rate; this is
known as ‘gain’. This ‘gain’ can be found in an operational amplifier,
which is represented by the pump.  The formal definition of an
operational amplifier is that it is a device which increases the voltage
by a certain gain. 

After weeks of endless work, the soldiers decided to have a
contest on who can pass water the fastest. Logically, the team who
passed the water faster won. Remembering this analogy, a diode is a
device which compares to voltage sources and decides which one is
stronger. Once it decides which is the stronger power supply, it looks
at whether the current is in the same direction as the diode. This is
similar to how boat can move faster with the current and how it can’t
move against the current assuming that the current is the stronger
force. So, adding to our definition of a diode, it is also a one-way
valve. 

Now  that you basically know the basic concepts of electronics, I
am going to explain to you one last device, the transistor. Basically,
the transistor serves a regulator for the current. It has three parts –
collector, emitter and base. The first two parts are self explanatory so
I shall only define the base. A base is a switch which controls when the
transistor can emit and collect.  This is similar to a faucet wherein
there is the source of the water (collector), the spout (emitter) and
knob (base).

Okay, so that’s it! I hope you got it alright? In any case, don’t
worry if you don’t get things immediately. Concepts in electronics are
not difficult to grasp, they just take time getting used to.  Feel free to
ask me, if you have other questions.

Take care of yourself.
 

   Love, 
              Candy




