


What the project is?

We had to design a Led circuit that would contain
multiple Leds, activate them by address, then holds
the flashing addressed Led in memory and activates
another Led to blink, allowing the circuit to have
multiple flashing Leds, in the final circuit there will be
around a thousand Leds. This massive circuit board
will be for a calorimeter, that will be use to run
experiments on about a thousand crystal samples of
lead tungsten at the Jefferson Lab.



The Example

At Jetferson lab there is a similar apparatus to the one
we are trying to create. So we took a look at Thier
circuit board to determine how to make ours. Their
board is only able to blink one specific LED from the
whole board, one sends 8 bits to the input of the board
with the address of the column and the address of the
LED. This way, it is not possible to blink two (or more)
LEDs at the same time. We took away some good
ideas, but mostly we made a original circuit.
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Components

Every Circuit contains different components to perform
certain tasks. In this circuit we have 4 components; not
including the controller.

Two-input AND gates

LEDS ——

-

7404 Hex Inverters

Hex knot inverters
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Light emitting diodes - is a two-
lead semiconductor light source.

When you apply voltage to a led it emits light.

When we send a binary signal of zero, there is no
voltage.

When we send a binary signal of one, there is a voltage

So when the we produce a binary signal of one, a Led
will light up.



Two input AND Gate # 7408

A AND gate takes two inputs of binary signal o or 1,
and produces a output based on them.

If the inputs match like (3, 1), it produces a output of
(1) or if the inputs are (0,0), the output is (o). If the
inputs are different the output will be (0).

This can be used in a variety of ways, such as setting up
addresses, switches, and blinking.

There is 4 of
these AND
Gates in the
7408. there is 8
inputs and 4
outputs




INVERTER gate

Hex inverter #7404 s

The hex inverter contains six inverters that invert
binary signals, also know as knots. For example, if you
send a binary signal of zero to the input it will out put
a binary signal of one.

We use this in the addressing system of the circuit, so
that all the addresses produce a voltage or a binary
signal of one, when addressed by the controller. Which
then will cause the specific LED to light up.
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D Flip Flop #7474

a Flip-Flop is a circuit that has two stable states and
can be used to store state information. The 7474
contains two type D flip-flops.

The tlip flop can be made to change state by signals
applied to one or more control inputs and will have
one or two outputs. It is the basic storage element
in sequential logic.




Addressability

To make the Leds Addressable we combined the hex
inverter with the 7408 two-input AND gate.

The AND gate requires two binary signals of one to create a
binary signal of one output, so when we tried to access the
LED with the binary signal(o,0) it wouldn’t turn on. To fix
this we ran all the binary signals of zero through the
inverter to create binary signals of one, thus turning on the
LED, but only if the binary signal send was zero or else the

LED remains off. Ho‘
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Memory

The D Flip-flop gives each Led memory by being able
to change the Leds state and remembering the last
active state. Each time we address a Led we send a
binary signal of one or zero to the flip flops input (D)
which determines, if the Led will turn off, on or
remain at its current state. Then if we want to turn
another off or on we change the state and address
another led, but those we are not addressing keep
there last known state.




Frequency adjuster

To adjust the frequency at which the LEDs blink, we
simply used a AND gate.

The output from the D flip-flop feed into one input
while the other was hooked up to the controller which
would send a square wave at specified intervals thus
changing the frequency.




The circuit

The protoype circuit has addressable LEDs and each
led has memory so we can turn more than one on at a
time and have them blink at adjustable frequencies.
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Arduino

We have chosen an Arduino Uno to be our controller
and have programmed it to test the addressability of
the LEDS. Also, We are working on making sub

programs to do different tasks, such as all off, all on,
and two at a time.

In the future I hope to develop a sequence so that the

LEDs light up in a given order or on cqmmand v
turn off in a different order, go that th¥esea ’hers c&
remotely turn on and off driferent LS. '7 |
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There are only 10 types
of people in the world:

. Those who understand binary
: and thnse uhu dun't-7
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