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Procedure
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We designed a 4-way traffic light controller to
simulate a real-life scenario of how a traffic
light would work at an intersection.

We divided the routes into two paths Path 1
(North and South) and Path 2 (East and
West).

We constructed different times for each path

to turn green, yellow, or red.

For our hardware we used an Artix-7 50T
board, breadboard, and wiring utensils.

For software we used VHDL code in Vivado.
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6o co P pr| L0 Circuit Design
Sera X
b :JE: p2| LED > We used 3 counters and one FSM machine for
2 our circuit.
Courver 5 secondS . :
The FSM will represent the system with a set
co number of states. In our circuit and code, we will
Seirb Co have 6 states (S0-S5). These states will control
p the LEDs.
Counier 3 seeonds INPUT and OUTPUTS of both parts
—Ee The 3 counters will be required to count 15
— Sewve Ce seconds, 5 seconds, and 3 seconds.
p nVame Inputs The counters contain 6 inputs (Ea, Eb, Ec,
covnier 1 Ea Sclra, Sclrb, and Sclrc)
>c/)ra The counters contain 3 outputs (Ca, Ch, and Cc)
Eb that run into the FSM machine.
Counier 2 b The FSM machine has 3 inputs (X1, X2, and X3)
J¢ that come in from the counters.
cowmter 3 €< The FSM contains only 2 outputs (P1 and P2)
Sclve that will produce the LED lights onto our
ESsM X1 X7 ,X3 breadboard.
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Timing

o Path 1 will be green for 15 seconds
and then change to yellow for 5
seconds while path 2 will be red for
20 seconds.

o This will also occur, but it will be for
Path 2.

o The next scenario both paths will be
red for 3 seconds. This will allow the
switch between the paths to occur.
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Excitation and State Tables

o Three inputs are used to control
which states will be active. These
inputs are (Ca, Cb, and Cc).
However only one input is needed
at one time.

o The inputs 1 will control if the states
move on.

o When the input Ca, Cb,or Ccis 1 it
will make the state change .

Number meanings:

010 = green, 110 = yellow, 100 =red

States

S0 =000, S1 =001, S2 =010, S3 =011, S4 =011,
S5=101
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State Explanations

SO

o When X1 =0 it will remain in SO, When X1 =1 the
state changes to S1 and the counter will run for 15
seconds.

S1

o When X2 =0 it stays in S1, X2 = 1 it will change to
S2 and the counter will run for 5 seconds.

S2

o When X3= 0 it stays in S2, X2 = 1 it will change to
S3 and the counter will run for 3 seconds.

S3

o When X1 =0 it will remain in S3, When X1 = 1 the
state changes to S4 and the counter will run for 15
seconds.

S4

o When X2 =0 it stays in S4, X2 = 1 it will change to
S5 and the counter will run for 5 seconds.

S5

o When X3 =0 it will remain in S5, X3 =1 it will
change back to SO restarting the cycle.
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Objects

pa: my_genpulse_sclr
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readboard Design Structure

&= S
S 5 s

=oSOEs SES5HE Lo
- SE555 =SaSEE EEE

L Y L T *
R ShNa

Ll -
R TR TR TR
LA R R L I O

D X
L R R
L R

TEEYEERES T RN
R A O

AEREREN RN
el %bh.

PR




Traffic System on Breadboard
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