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Executive Summary

To inform design decisions, research into the guidelines surrounding traffic light controlled
pedestrian crossings was carried out. This provided three possible crossings and the timings
behind the lighting sequence. Research into different types of chips was also conducted, this
resulted in an ASIC chip being chosen for use. Factors surrounding traffic lights that affect
the environment were also examined. The circuit behind the system was split into three
modules: a five second timer; fifteen second timer and a red/amber/green light controller
(RAG controller). Each module was developed by first creating a state diagram to show the
number of states and operations that were needed for the module. A state table was then
drawn based on the diagram; this showed the bit values at each state in a concise,
structured format. From the state table, kammaugh maps were produced. The use of
karnaugh maps provided a method to simplify the boolean algebra behind each bit. The
modules were then combined together to form the final circuit, and testing was conducted to
ensure it worked. Modifications were made by adding an input for a pressure plate sensor
and lights for the pedestrians. Testing of the entire final circuit was then conducted. The
design method, simulation and testing were then analysed and evaluated. A conclusion on
the effectiveness of the circuit design was then made.




Research

Types of signal crossings

There are three types of signal controlled crossings used in the United Kingdom: pelican,
toucan and puffin. Each crossing uses red, amber and green (RAG) lights to signal drivers to
stop for pedestrians to cross. At pelican crossings a green/ red man signal is located on the
side of the crossing opposite to the pedestrians waiting. When the traffic has been stopped
by the RAG lights, audio (beeping), tactile (knob spinning) and visual (red/green man)
signals are made to indicate that it is safe to cross the road. Similar to pelican crossings,
puffin crossings may have the red/green man signal, but it will be by the pedestrian’s button.
Puffin crossings are controlled by pressure sensors on the crossing to determine the time
needed for pedestrians to cross. Kerbside detectors are also used to cancel the process if
pedestrians leave the area. Toucan crossings are similar to puffin crossings, but they have
room for cyclists to use the crossing as well as pedestrians (Tameside.gov.uk, 2022). The
puffin crossing’s operation is to become standard when the development of toucan crossings
has progressed enough (Department for Transport, 1995). The timings of the crossings can
be varied to suit different locations.

Table 4 PELICAN CROSSINGS - OPERATIONAL CYCLE & TIMINGS

PERIOD SIGNALS SHOWN TIMINGS
(Seconds)
TO PEDESTRIANS TO VEHICLES
A Rod Standing Figure Stcady Groen (procced 20-60 (fixed)
(wait) il way is clear) 6-60 (VA)
B Red Standing Figure Steady Amber (stop 3 (Mandatory)
unless not safe 1o do so)
C Red Stamding Figure Stcady Red (stop, wail 1wl
behind Stop line on
carmiageway)
D Gircen Walking Figurce Stcady Red 4107 (in some
with audible signal if cifcumstances
provided (cross with carc) plus 2)
E Flashing Green Figure Stcady Red Oor2
(do o start (o cross)
F Flashing Green Figure Flashing Amber (give 6o 18
way o podestrians on
the crossing - they have
priority)
G Rod Standing Figure Flashing Ambcr lor2

(Department for Transport, 1995)




Table 6 PUFFIN CROSSINGS - OPERATIONAL CYCLE & TIMINGS

PERIOD SIGNALS SHOWN TIMINGS
(Seconds)
TO PEDESTRIANS TO VEHICLES
1 Red Standing Figure Gircen (proceed il way 20-60 (Fixed)
(Wail) is chear) 660 (VA)

2 Red Standing Figure Amber (stop unless not | 3

safe o do so)

3 Red Suanding Figure Red (stop, wait behind | 1103

Siop linc on
camriagcway)
4 Green Walking Figure Red 4109
with audible signal if
provided (cross with care)

s Red Standing Figure Red -5
(do not stan o cross)

6 Red Standing Figure Red 0-22 (pedestrian
cxtcndable
period)

7 Red Standing Figure Red 0-3 (only appears on
a maxinum change il
pedestrians ane still
being detected)

8 Red Standing Figure Red 0-3 (only appcars at
a pedestrian gap
change)

9 Red Standing Figure Red with Amber (stop) | 2

(Department for Transport, 1995)




Table 8 TOUCAN CROSSINGS - OPERATIONAL CYCLE & TIMINGS

PERIOD SIGNALS SHOWN TIMINGS
(Seconds)
TO PEDESTRIANS TO VEHICLES
I Red Standmng, Frgure CGireen (proceed 2060 (lixed)
(Wait) way is clear) 660 (VA)
I Reod Standing Figure Amber (stop 3 (mandstory )
unlcss not safc to do so)
m Red Standing Figure Red (stop, wait lw3
behind stop line on
GuTEMgcway )
v Gireen Walking Figure Redd 4107

with audible signal of
provided (cross with carc)

v Black-out - po signal shown | Red 3 (fixed period)
(Do not start o cross)
vi Black-out Red 0w 22 pedestrian
cxtendable period)
Vi Black-out Red 0-3 (only appears
O A PG ETEm
change if
podestrians are still
being detected)
vin Red Red 1-3
IX Red Standing Red with Ambes 2
Fgure (stop)

(Department for Transport, 1995)

Technology behind traffic lights

There are two potential methods to implement the controller for the crossing: a controller
made for the specific use is called an application specific integrated circuit (ASIC) (Arm Ltd,
2024); or an integrated circuit that can be programmed, which is called a field programmable
gate array (FPGA) (National Instruments, 2023).

ASIC chips

Since ASICs are designed to execute a single function; potential extraneous components
and operations are removed. This may reduce the size and complexity of the circuit meaning
the system may be able to run off less power than a multi purpose circuit (Analog Dialogue,
1990).

There are two methods of designing an ASIC controller. The gate-array design
method uses pre-made wafers of transistors, switches and other devices. When the design
is finished the switches are opened or closed to manipulate the chip's behaviour for the
desired effect. If this method cannot be used to create the circuit a fully customised chip can
be created. Designing and creating a chip without any limitations allows the designer to use
the bare minimum amount of components required. It also allows for specific components to
be used which increases the potential applications of an ASIC chip (Robert Keim, 2024).




FPGA chips

FPGAs can be reprogrammed to conduct many different operations. Like the gate-array
ASIC chip, FPGAs have logic gates. The results of the logic gates are stored in flip flops; at
every clock pulse, the logic input into the flip flop causes it to latch in either an on or off state.
Lookup tables provide the functionality of logic gates, storing the truth tables for their input in
random access memory so the correct output is given (National Instruments, 2023). Due to
FPGAs' flexibility they can be used within systems that are being developed and tested to
allow for changes to be made. However, the power usage of an FPGA may be higher than
an ASIC as an ASIC chip can be optimised to use multiple voltages to power different
regions (Swindon Silicon Systems, 2018). FPGA chips are less susceptible than ASIC chips
to becoming obsolete as they can be upgraded and reprogrammed when necessary (Ravi
Rao, 2023).

Environmental and sustainability

Currently most halogen traffic lights have been replaced by LED upgrades. LED traffic lights
have lower power consumption; redundancy if a bulb fails; longer life and gradually dims
before failure, which helps with identifying when they need to be replaced
(www.ledsemaforo.com, 2020).

In developing countries there are less of the new style LED traffic lights in use. This
can cause a significant portion (up to 40%) of a city's power to be used on powering traffic
calming measures such as traffic lights. The introduction of solar powered traffic lights can
reduce the strain on the power grid by providing an off grid power source. The installation
and maintenance of these lights are lower than their grid connected counterparts due to the
on board power source and longer lifetime of components (Hoang Hieu Ha et al., 2022).

Parameter

Solar traffic lights

Solar streetlights

Cost (USD/ equipment) 15,20 - 781,59 20,19 - 151,98

Capacity 0,6 -75W 20W - 180W

Solar panel 4V 0,5W- 18V 60W 9v 7w - 18v 180w

LED 2835 LED 132PCS 1800K 520pcs
SMD5730

Power storage Lead-acid -12v 60AH Lithium-lon 6.4V 4AH - Lithium-ion 7.4V
20AH

Charging time 6 - 8 hours 6 - 8 hours

Lighting time 5 days 12 - 36 hours

The life

50.000 - 100.000 hours

30.000 - 100.000 hours

(Hoang Hieu Ha et al. 2022)

Solar powered traffic lights can be optimised even further by introducing automated dimming
features. This reduces the power drain even further and provides a close to zero downtime
system (Novergy Solar, 2017).

Conclusion

A system for traffic lights is best run off an ASIC chip as the design will not be changing
much over time. The decreased power consumption will scale with the widespread use of
the chips. This also includes the lower, recurring, manufacturing costs. The system could be
powered by a photovoltaic power source and LEDs can be used to decrease the system's
environmental impact and increase its sustainability.







Planning

From the research it has been concluded that an ASIC chip will be used. This means that a
logic gate design must be made for the system to run. The design will be made in the format
of a state machine. There are three different state machines to be made: a timer for when
the pedestrian pushes the button; a timer for the pedestrian to cross and a controller for the
lights. State diagrams for each controller will be made to determine the steps necessary for
function. State tables can then be drawn from the diagrams. The tables will be converted into
karnaugh maps which will simplify and provide a logic input for each state. Multisim will be
used to simulate the logic circuits, and this will show if the logic is correct. Once all sections
of the overall system are functioning correctly they can be combined to form the final circuit.

Reflection

Overall the assignment was a success. The system was developed successfully and
followed guidelines to create a simplified logic circuit. Elements of the puffin crossing,
identified in the research, were applied within the circuit. The final circuit functioned well. The
testing methods can be carried across to other subjects and projects. The research method
is still being refined over several different assignments. The critical thinking and
methodologies displayed can be applied to many different projects. The analysis and
evaluation of the assignment could still be improved with more practice.




Method

5 Second Timer

A five second timer requires at least six states. State zero is the default state where nothing
happens. States one to five provide the five second count. A button on state zero allows the
counter to progress once it is pressed. After the count is finished the machine returns to
state zero. This can be shown in a diagram where B represents the state of the input button
and W represents the state of the output “wait” signal. Arrows show the direction of the
system’s flow and the variable next to the arrow shows the requirements to continue to the
next state. Input/ Output (I/O) can be 1 (on) or 0 (off); if the next state does not depend on
the value of the variable an X’ is used.

-| g=0 |
[ sweo
5/‘ w=0 .Y1
Siate 5 \ f State 1
— - I —
W=1 / \ W=0 /
v o
Slate 4 \ f State 2
— 4 —
W=0 / \ W=0
{ Stated /
ii-,\__ — B=x
\ ow=0

Using the diagram, a state table can be drawn that represents the state of the inputs and
outputs at each count. To count to five in binary, a minimum of three bits must be used. The
binary number represents the state that the system is in.

tCurren Next State Current Bit Values Next Bit Values, B=0 | Next Bit Values, B = 1 \évu?:en
@ |B=o|B=1|aa |aB |ac |aa+ [aB+ [act |aa+ @B+ [ac+ |5
Sy S S 0 0 0 0 0 0 0 0 1 0
Sy S; Sz 0 0 1 0 1 0 0 1 0 0
S: Ss Ss 0 1 0 0 1 1 0 1 1 0
S, 84 Sy 0 1 1 1 0 0 1 0 0 0
S, Ss Ss 1 0 0 1 0 1 1 0 1 0
Ss S, S, 1 0 1 0 0 0 0 0 0 1
Se X X X X X X X X X X X X
Sy X X X X X X X X X X X X
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A kamaugh map for the next state of each bit will show the boolean algebra behind the next
state conditions. Simplifying the equation can be done by grouping 1 (on) or ‘X’ (on or off)
into groups of two, four, eight and sixteen (binary sequence). The equations for each group
can be combined into the overall equation for the bit.

The following three maps show the requirements for each individual bit to be 1 (on).
Different colours denote different groups. The fourth map shows the state of the output in
relation to the state of the 3 bit binary sequence.

QA+
B,QA/QB,QC |00 01
00 0 0
01 0
11 0
10 0 0

To simplify the logic as much as possible, the conditions where QA+ = 1 or x can be grouped
together to form expressions. Therefore:
QA+ = QB.QC + NotQC.QA

QB+

B,QA/QB,QC |00

00 0

11 0

01
01 0 0 X
0

QB+ = NotQB.QC.NotQA + QB.NotQC

Qc+
B,QA/QB,QC (00 01 11
00 0
01 X
11 X
10 0




Since groups can overlap a cell, a cell can have multiple colours to signify all the groups that
itisin.

QC+ = NotQC.QA + NotQC.B + NotQC.QB

w

QA /QB,QC 00 01 1 10
0 0 0 0 0
W=QC.QA

Circuit

To create a circuit for a five second timer flip flops are used to represent each bit of the
binary sequence. The equation for each bit is transferred into logic gates and the output of
the gates connected to the input of the flip flop. LEDs can be used to test whether the circuit
is counting correctly. For the circuit to have the correct time between states the clock
controlling the flip flops must be set to one hertz. For testing it is set higher at ten hertz for
faster counting.
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15 Second Timer

The state diagram for the fifteen second timer has the same design as the five second timer

but with sixteen states (states 0 - 15). R is the input that triggers the timer; it is the flag for
when the red lights need to be active. T is the output that triggers the return sequence to a

green light.

Sine 0 State 1

—>
/r T=0 R T=0

Stale 13

' R=x
:.»ml.“

T=0 o R=x

‘\ Stata 11 State 10

T=0

State 9

T=0

R=x

e g

Siate 8

T=0

Stale 4

Stale §

T=0

State §
T=0

\J

State ¥
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Since there are five variables, a map that includes all the variables needs to be made. This
effectively adds a third dimension to the map.

QAQB/ 00 01 11 10

10

Since nothing changes between R = 0 and R = 1, R won't be in the equation for QA+
because it does not affect it.

QA+ = NotQA.QB.QC.QD + QA.NotQC + QA.NotQD + QA.NotQB

QB+

R=0

QA,QB/ 00 01 " 10
Qc,QD

00 0 0 1 0
01 0

1 0

10 0 0 1 0




QA,QB / 00 01 " 10
Qc,QD
00 0 0 1 0
01 0
1 0
10 0 0 1 0
QB+ = NotQB.QC.QD + QB.NotQC + QB.NotQD
Qc+
R=0
QA,QB / 00 01 " 10
QC,QD
00 0 1
01 0 1
11 0 1
10 0 1
R=1
QA,QB/ 00 10
QcC,QD
00 0 1
01 0 1
1 0 1
10 0 1

QC+ = NotQC.QD + QC.NotQD

16




R=0

QAQB/ 00 01 "
Qc,Qb

00 0 0 0
01 0
11 0
10 0
R=1

QAQB/ 00 01 11 10
Qc,aDb

00 0
01 0
11 0
10 0

All of the groups in R = 0 are in R = 1. However, when R = 1 a new group is formed due to a
change in QD+. This is because the state machine will only move to state 1 when R = 1.

QD+ = QC.NotQD + QB.NotQD + QA.NotQD + NotQD.R

17




Circuit

The circuit is constructed using the same method as the five second timer. However, there
are four flip flops instead of three as there is now a fourth bit in the binary number.
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RAG Controller

Similar to the five second timer, the RAG controller has six states to change through. At each
stage a light or a combination of lights are lit on the traffic lights. The outputs from the five
and fifteen second timers are input into the system to determine when the system changes
state.

 W=a
T=
[ Suted
A/ Green Nq.‘
Iy State 1
e v
W=xT= t L W=xT
i State 2
fiad B Ambar
'\ - /
WexTs1 - — W=xT=x
Red
) W=
T=0
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QA+

W=0
TQA/QB,QC 00 01 11 10
00 0 0
01 0
11 0
10 0 0
w=1
TQA/QB,QC 00 01 11 10
00 0 0
01 0
11 0
10 0 0

QA+ = QA.NotQC + T.QB.QC

QB+
W=0
TQA/QBQC |00
00 0
01 0
1 0
10 0
W=1
T,QA/QB,QC |00
00 0
01 0
1 0
10 0

QB+ = QB.NotQC + NotT.QB + NotQA.NotQB.QC
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QC+

W=0

TQA/QBQC (00 01 11

00 0 0

01

1 X

10 0 0 0 1
W=1

TQA/QBQC (00 01 11 10
00 0

01 0

11 0 X X
10 0 0 1

QC+ = NotT.QB + QB.NotQC + QA.NotQB.NotQC + W.NotQA.NotQB.NotQC

RAG
Red

QA /QB,QC

0

1
Red = QA + QB.QC

Amber
QA /QB,QC 00 01 11 10
0 0

1
Amber = QA + NotQB.QC + QB .NotQC

Green
QA /QB,QC 00 01 11 10
1 0 0 X X

Green = NotQA.NotQB.NotQC
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Circuit
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Assembly

To assemble the final circuit the three different modules need to be combined into one
circuit. The modules should be connected as such: the wait button activates the five second
timer; when the five second timer’s output is on, the RAG controller advances to stage three
(red light); the fifteen second timer takes the red light output and begins the fifteen second
count; once the output of the fifteen second timer is activated the RAG controller retuns to
state 0 (green light). A one hertz timer controls the timing of the entire circuit.

B
T . R
TLE. .. ..

B EERREREEY REEEY EEREE B EERRERRSS S S Amber o~
3 Second Timer - -| - - ‘RAG Control - |- R :'::':::?::'

WAT Buton : ,
... FPGAChip. . =

- [
Key=w
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Modifications
To imitate a puffin crossing better, a few changes can be made to the circuit. A pressure
plate to determine whether the pedestrians are still waiting to cross can be added. This will

cancel the five second timer if a pedestrian pushes the button then walks away. Pedestrian

signals can also be added to signal to pedestrians when it is safe to cross. This can be
implemented within the 15 second timer and a new red/ green controller.

Beginning with the modification to the five second timer, a new state diagram can be

drawn to represent the changes. The P variable represents the state of the pressure pad.

NotB 7|

State 5

w=1

When the pressure plate is not active the countdown resets or does not begin. This
modification requires a new state table to be drawn which incorporates the new variable.

25
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The kamaugh maps can then be drawn from this table. Similar to the fifteen second timer
and RAG controller, the maps will be three dimensional.

QA+

P=0

B,QA/QB,QC |00 01 11 10
00 0 0 0 0

01 0 0 0 0

11 0 0 0 0

10 0 0 0 0

P=1

B,QA/QB,QC |00 01 11 10
00 0 0 1 0

01 0 X

11 0 X

10 0 0 1 0

QA+ =P.QA.NotQC + P.QB.QC

QB+
P=0
B,QA/QB,QC 00 01 " 10
00 0 0 0 0
01 0 0 0 0
1 0 0 0 0
10 0 0 0 0
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P=1

B,QA/QB,QC (00 01 11
01 0 0 X
11 0 0 X
QB+ = P.QB.NotQC + P.NotQB.QC.NotQA
QcC+
P=0
B,QA/QB,QC (00 01 11 10
00 0 0 0 0
01 0 0 0 0
11 0 0 0 0
10 0 0 0 0
P=1
B,QA/QB,QC |00 01 11 10
00 0
01 X
11 X
10 0

QC+ = P.QB.NotQC + P.QA.NotQC + PB.NotQC

28




Circuit
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The RG controller for the pedestrian lights can then be designed. According to the
operational cycle and timings table in the research section, the pedestrian's green light is
only active after one to three seconds after the vehicle's red light is active. After four to nine
seconds of the pedestrian green light being active it returns to red. The fifteen second timer
is modified to output a signal at state three and keep it active until state twelve. An inverted
output will be provided for the red light. G represents the state of the green light.

Sane 0 State 1 State 2 State )

/T =0 | ™1 T=0 - T=0 \ 'r-r."\
G=0 R=1 G=0 f G=0 _ G=1

/B 15 R=x \ e A T R=x Bisie 4
T=1 ™ T=0
G= G=1
[ WRLEE R ¥
Sitarkis 14 Stata 5
T=0 T=40
GeD G=1
A R=x Ro=x ‘
Siale 13 State 6
T=0 T=D
G=0 \ G=1
A - R=x A
Shm 12 Stale T
T R R Y

G=1

" = x Rax |
‘\ Se 11 Sune 10 State 9 State 8 /
T - ——— y |——
1 G
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A karmaugh map for the output can be made to simplify the logic.
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The new fifteen second timer can have the RG module added to it.
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Testing and Results
Full operational test

Test step Expected Result Fixes Pass/Fail Proof

(conducted Result

ina

sequence)

Turn Light stays Light stays Pass Appendix A:

pressure red red Figure 1

plate on

Turn wait After five After five Pass Appendix A:

button on seconds, seconds, Figure 2
lights lights
change to change to
amber amber

3 After two After two Pass Appendix A:
seconds, seconds, Figure 3
lights lights
change to change to
red red

4 After three After three Pass Appendix A:
seconds. seconds. Figure 4
Pedestrian Pedestrian
light turns light tums
green green

5 Green light green light Pass Appendix A:
stays lit for stays lit for Figure 5
nine nine
seconds seconds

6 Pedestrian Pedestrian Pass Appendix A:
light goes light goes Figure 5
red red

7 Traffic light Traffic light Pass Appendix A:
stays red for | stays red for Figure 6
another four | another four
seconds seconds

8 Traffic lights | Traffic lights Pass Appendix A:
go go Figure 7
red/amber red/amber
for two for two
seconds seconds

9 Traffic lights | Traffic lights Pass Appendix A:
return to retum to Figure 7
green green
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Random tests

Test Expected Result Fixes Pass/Fail Proof
Result

Push wait Lights do not | Lights do not Pass Appendix B:

button change change Figure 1

Push Lights do not | Lights do not Pass Appendix B:

pressure change change Figure 2

plate button

Push and Lights Lights Pass Appendix B:

hold both complete complete Figures 3, 4,

wait and sequence sequence 5

pressure

plate buttons

Push and Lights do not | Lights do not Pass Appendix B:

hold wait change change Figure 6

button and

push, push

and release

pressure

plate button

Push and Lights Lights Pass Appendix B:

release wait | complete complete Figure 7

button, push | sequence sequence

and hold

pressure

plate button

Push and Lights Lights Pass Appendix B:

release wait | complete the | complete Figure 8

button, push | sequence sequence

and release

pressure

plate button

when

pedestrian

lights tum

green

Push and Lights Light Pass Appendix B:

release wait | complete sequence Figure 9

button, push | sequence completes

and release

pressure

plate button

when traffic

lights begin

to change
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Push wait
button
multiple
times while
pushing the
pressure
plate button

Lights
complete
sequence

Light
sequence
completes

Pass

Appendix B:

Figure 10

Push and
hold wait
button while
pushing
pressure
plate button
multiple
times

Lights do not
change

No change

Pass

Appendix B:

Figure 11

Push buttons
randomly
while
sequence is
running

No effect

No effect

Pass

Appendix B:

Figure 12
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Analysis

The design process of each section of the program followed the process of designing a
completely custom ASIC chip, which is the most suitable type of chip for the application. By
designing it using the correct methods from the start, a redesign of the system to operate on
a different chip is not needed. The use of state diagrams helped visualise the flow of the
program and the inputs and outputs required within the program. Using a state table to
organise the data for each stage structured the data for use in karnaugh maps. Simplifying
each bit's equation through the karnaugh maps reduced the potential wasted gates greatly.
This reduces the fabrication costs through reduced complexity. A simplified circuit also uses
less power than a complex counterpart. To improve the chip's efficiency further, the logic
gates could have been simplified to NAND gates for even easier fabrication and increased
efficiency.

Implementing the design through multisim had advantages over physical prototypes.
Multisim allows the rapid building and testing of circuits. Changes to the circuit can be made
quickly and tested instantly. This allows for a circuit to be developed and refined through
testing in addition to calculations. Using multisim requires less knowledge and skill than
fabricating a chip each time for testing, causing the prototyping costs to be decreased. Itis
also more environmentally friendly to simulate the circuit and develop it using a computer
than it is to physically make each prototype and test it. However, there are aspects to
implementing the circuit that multisim does not account for that prototypes will. The efficiency
of fabrication methods cannot be determined through multisim.

Originally the operation of the system did not reflect the specifications for a puffin
crossing. Sensors were not in place to monitor the presence of pedestrians waiting to cross.
This meant that the lights could be activated and then the pedestrian could walk away,
leaving the crossing to go through its sequence and delay traffic for no reason. There were
also no signals to show when the crossing was safe to cross. The modifications to the
system addressed these issues. However, there are a few further modifications that are
required. The timings of the lights need to be altered to comply with the guidelines for a
puffin crossing. A sensor on the crossing itself could also be used to determine whether
pedestrians are still crossing; this would increase the time they have to cross to ensure their
safety.

Once all of the individual modules are complete there is not much testing that can be
done to the system through multisim. The function of the program can be tested but not the
durability or anything to do with the hardware of the chip. The testing done to the program
covered most of the scenarios a traffic light crossing could endure. The repeated pushing of
the wait button and the moving on and off the pressure pad would be similar to the regular
functioning of the crossing. The program passed the tests that were conducted. If the
program were to be fabricated into a chip, further real world testing should be conducted.

A few changes, noted above, could be made to the program that would enhance its real
world applications; however, it provides a decent baseline to improve from.
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Evaluation

The decision to use an ASIC chip came with a few benefits. A chip that would be as widely
used as a traffic light controller will consume a lot of materials. This means that the physical
simplification and minimisation of the chip also needs to be considered. Using an ASIC chip
reduced the materials used and the fabrication material costs. This reduces the impact on
the environment and the cost of the system.

While designing the program, an effort was made to simplify the logic array as far as
possible. This succeeded and the final program used a minimal number of logic gates to
achieve the desired function. However, as stated in the analysis, had the fabrication process
been taken into account the simplification could have been taken further.

The testing of the chip was also done in an environmentally friendly manner. Using a
simulator for the functionality tests of the chip greatly reduced the materials needed in the
prototyping process. It also increased the efficiency by cutting out the fabrication time of
early prototypes. However, further physical testing could have been conducted as well.

An issue that will occur with the final design in this paper is that it fails to meet the
timing specifications shown in the research. This will need to be addressed before potentially
using the chip in a real application.

Overall, the final design of the logic array could be greatly improved. Extra safety
measures could be added in case of a failure within the system. The next stage of
prototyping would be to address the timing inconsistencies between the prototype and the
guidelines. Then fabrication of the prototypes can begin and real world testing can be
conducted.
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Conclusion

The final design has been developed in regards to efficiency and simplification. This helps
the environmental impact to be decreased; the cost of fabrication to be decreased and the
upkeep costs to be low. The design functions according to the specification of the
assignment. It provides a signal to drivers to notify them when to stop; a signal to the
pedestrians of when it is safe to cross; and a method of activating the crossing. The design
provides a starting point to developing a proper system that could be implemented. There
are a few improvements to be made. The timings of the lights should comply with the tables
in the research and additional sensors could be added for extra safety.
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Appendix A
Figure 1 - after 5 seconds with pressure plate on

@ Be B8 e Bce Geadue Tagde Jok| Bpens Opbes Wi bep almiz]
DEFsd SR vave] EEOEOE/ G | r 2w anad@
e LK ] crBEBOBOEt FRORF| - P[0 - S W oS e
=
=
-
=
L
.
*|
i:uE- =)
. ‘Tt Light dasersbied: Sevatetn Ve 41721 e
Figure 2 - after 5 seconds with both pressure plate and button active
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Figure 3 - 2 seconds after lights begin to change
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Figure 4 - 3 seconds after red traffic light shows
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Figure 5 - 9 seconds after green pedestrian light
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Figure 6 - 4 seconds of red light
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Figure 7 - after 2 seconds of red/amber light
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Appendix B
Figure 1 - Wait button pressed
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Figure 2 - Pressure plate button pressed
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Figure 3 - Wait and pressure plate buttons pressed
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Figure 5 - sequence complete as wait and pressure plate buttons are pressed
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Figure 6 - after pressing both buttons then releasing pressure plate button
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Figure 7 - completing the sequence without wait button pressed
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Figure 8 - completing sequence with no button pressed
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Figure 9 - functioning as if a pedestrian pushes the button and crosses
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Figure 11 - wait button held pressure plate button turned on and off
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Figure 12 - buttons pushed randomly while sequence is running
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GRADING FORM: CSG-RUBIC

WILLIAM UTTING 02

RESEARCH-INFORMED LITERATURE

( )

y"’ There was evidence of considerable further 1 0
reading and research from highly credible and
reliable sources. Your interpretation and
understanding of the additional research was
exceptional and demonstrated a deep underlying
appreciation of the subject. Your references were
consistently applied to a high level of competency
and your reference list was extensive for this
assignment.

KNOWLEDGE AND UNDERSTANDING

( )




y‘ The knowledge and understanding of the subject

demonstrated by this assignment was exceptional.
There were no gaps in your knowledge of the basic
principles and the higher level concepts were
extremely well explained. Your explanation of the
design process and calculations was also excellent
and you have demonstrated an exceptionally
detailed knowledge and critical understanding of
the main concepts and expanded your knowledge
beyond that contained in the course notes.

ANALYSIS

28

(

y‘ Your analysis of the task was outstanding, you

have demonstrated highly competent analytical
skills and your approach to the task was highly
logical. You carried out a detailed evaluation of the
results and included an excellent conclusion
connecting ideas and providing logical and
persuasive arguments. You have demonstrated a
considerable capacity for independent thought
and the ability to see beyond the question and
your interpretation of the quantitative and
qualitative data was exceptional with sound
judgements based on wholly valid arguments.

PRACTICAL APPLICATION AND DEP.

18

[

y"’ Your application of practical skills for this task was

generally exceptional. You used both the basic and
advanced features of the resources appropriately
when designing the circuit and you used
appropriate advanced options for testing and
evaluating the circuit performance. You managed
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to design an effective circuit that functioned well
within the specification and achieved this by rarely
asking for assistance thus demonstrating some
advanced problem solving skills. Your results were
comprehensive and allowed for a detailed
conclusion to be attempted.

SKILLS FOR PROFESSIONAL PRAC.

[

y‘ In this assignment you have demonstrated skills in
working individually and also collaboratively. Your
written report was exceptionally well structured
and written in a highly coherent and logical way.
The report was presented in a professional
manner using appropriate language and
formatting, good diagrams in appropriate places,
good sentence/paragraph structure and clear
calculations.



