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Abstract : The aim of this study was to design and simulate a particular type of Asynchronous State Machine (ASM), namely a
‘traffic light controller’ (TLC), operated at a frequency of 0.5 Hz. The design task involved two main stages: firstly, designing a
4-bit binary counter using J-K flip flops as the timing signal and subsequently, attaining the digital logic by deploying ASM
design process. The TLC was designed such that it showed a sequence of three different colours, i.e. red, yellow and green,
corresponding to set thresholds by deploying the least number of AND, OR and NOT gates possible. The software Multisim was
deployed to design such circuit and simulate it for circuit troubleshooting in order for it to display the output sequence of the
three different colours on the traffic light in the correct order. A clock signal, an asynchronous 4-bit binary counter that was
designed through the use of J-K flip flops along with an ASM were used to complete this sequence, which was programmed to
be repeated indefinitely. Eventually, the circuit was debugged and optimized, thus displaying the correct waveforms of the
three outputs through the logic analyzer. However, hazards occurred when the frequency was increased to 10 MHz. This was
attributed to delays in the feedback being too high.
Keywords : asynchronous state machine, traffic light controller, circuit design, digital electronics
Conference Title : ICCBB 2015 : International Conference on Computational Biology and Biomedicine
Conference Location : Paris, France
Conference Dates : January 23-24, 2015

World Academy of Science, Engineering and Technology
International Journal of Bioengineering and Life Sciences

Vol:9, No:01, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

en
gi

ne
er

in
g 

an
d 

Li
fe

 S
ci

en
ce

s 
Vo

l:9
, N

o:
01

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

23
49

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(01) 2015 1

https://publications.waset.org/abstracts/22349.pdf

