ACDB5002	2318126



Contents
Introduction	2
Background Research	3
Circuit Designs	4
PIC16F877A Set Up	5
Version 1 Circuit Design	6
Version 2 Circuit Design	6
Flowchart and Pseudocode showing the system operation	7
Version 1 Flowchart	7
Version 1 Pseudocode	7
Version 2 Flowchart	8
Version 2 Pseudocode	8
Actual Software Listings	10
Simulation Screenshots	10
Version 1 Simulation Screenshots	10
Version 1 Code Screenshots	12
Version 2 Simulation Screenshots	14
Version 2 Code Screenshots	17
Details of testing, simulated outputs, and results	20
Version 1	20
Version 2	21
Conclusion	23
Recommendations on future work	24
References	24

FIGURES
Figure 1 Traffic Light Red	3
Figure 2 Traffic Light Red/Amber	3
Figure 3 Traffic Light Green	3
Figure 4 Traffic Light Amber	3
Figure 5 Traffic Light Red	3
Figure 6 Assignment Brief T-Junction Example	4
Figure 7 PIC16F877A set-up for simulation version 1	5
Figure 8 Version 1 Circuit design in full	6
Figure 9 Version 2 Circuit design in full	6
Figure 10 Simulation Version 1 Flowchart	7
Figure 11 Simulation Version 2 Flowchart	8
Figure 12 Version 1 Simulation: Phase 1	10
Figure 13 Version 1 Simulation: Phase 2	11
Figure 14 Version 1 Simulation: Phase 3	11
Figure 15 Version 1 Simulation: Phase 4	12
Figure 16 Version 1 Code Screenshots	13
Figure 17 Version 2 Simulation: Phase 1 (0-1s)	14
Figure 18 Version 2 Simulation: Phase 1 (2-7s)	14
Figure 19 Version 2 Simulation: Phase 1 (8-9s)	14
Figure 20 Version 2 Simulation: Phase 2 (10-11s)	15
Figure 21 Version 2 Simulation: Phase 2 (12-17s)	15
Figure 22 Version 2 Simulation: Phase 2 (18-19s)	15
Figure 23 Version 2 Simulation: Phase 3 (20-21s)	16
Figure 24 Version 2 Simulation: Phase 3 (22-27s)	16
Figure 25 Version 2 Simulation: Phase 3 (28-29s)	16
Figure 26 Version 2 Simulation: Phase 4 (30-39s)	17
Figure 27 Version 2 Code Screenshots	19

TABLES
Table 1 Stages of a traffic light	4
Table 2 Component and Port table	5
Table 3 Simulation Version 1 phases breakdown with screenshots	12
Table 4 Simulation Version 2 phases breakdown with screenshots	17
Table 5 Version 1 Light Sequencing Visualisation	20
Table 6 Version 2 Light Sequencing Visualisation	23

[bookmark: _Toc191735648][bookmark: _Toc194930016]Introduction
The objective of the report is to record the development of a traffic light control system, that operates by relying upon precise timing intervals. The traffic light system is to be implemented at a T-Junction, meaning the point at which three different traffic flows converge. The priorities identified for the circuit design are safety and efficiency. 
The requirements of the circuit include three sets of traffic lights, one for each flow of traffic. There will also be three seven-segment displays, each acting as a counter for each traffic flow, counting for 40 seconds. 
[bookmark: _GoBack]The timing will be split into four phases. The first phase will prioritise the right of way to the first set of traffic lights, the second phase will prioritise the right of way to the second set of traffic lights, the third phase will prioritise the right of way to the third set of traffic lights, and the fourth phase will halt all flow of traffic and be dedicated to pedestrians crossing. Each phase will amount to ten seconds.
[bookmark: _Toc191735649][bookmark: _Toc194930017]Background Research
The traffic light system being implemented would be in the context of UK road regulations, and their application at a T-Junction road. The circuit’s priority is what sequence for the LED’s and seven-segment display, would promote safety whilst enhancing traffic management efficiently.  The traffic lights at a T-Junction assist in assigning right of way. [1] It is important to clarify the characteristics of the system and their intended use. A traffic light is a device used on roads, that use tri-coloured lamps: red, amber, and green. When lit the stages indicate to the road users their right of way. [2] These stages include:
	Light
	Direction
	Lights

	Red
	Stop 
(the traffic at this junction does not have right of way and should wait for the light to change)
	[image: traffic light sequence]
[bookmark: _Toc194930039]Figure 1 Traffic Light Red

	Red/ Amber
	Get ready
(The vehicle should prepare to drive)
	[image: traffic light sequence]
[bookmark: _Toc194930040]Figure 2 Traffic Light Red/Amber

	Green
	Go 
(right of way is given the traffic at this junction)
	[image: traffic light sequence]
[bookmark: _Toc194930041]Figure 3 Traffic Light Green

	Amber
	Stop at the line 
(The driver can continue if amber appears as you cross the line or if stopping would cause an accident)
	[image: traffic light sequence]
[bookmark: _Toc194930042]Figure 4 Traffic Light Amber


	Red
https://www.rac.co.uk/drive/
advice/road-safety/traffic-light-sequence-the-ultimate-guide-to-traffic-lights/
	Stop (the traffic at this junction does not have right of way and should wait for the light to change)
	[image: traffic light sequence]
[bookmark: _Toc194930043]Figure 5 Traffic Light Red


[bookmark: _Toc194930066]Table 1 Stages of a traffic light
Traffic lights are used to control the flow of traffic at intersections, pedestrian crossings, and other locations. A T-Junction can refer to a road that meets another, requiring the driver to turn either left or right, this road could be a minor road joining a major road. [3] For the purpose of the simulation all three routes have the same right of way at the junction. The priority is entirely dependent on the traffic lights. The image provided in the assignment brief (figure 6) is an example of a T-junction and will act as the foundation for the circuit design.
[image: ]
[bookmark: _Toc194930044]Figure 6 Assignment Brief T-Junction Example
 The T-Junction above appears to have equal priority between each given road. From the diagram it appears that whilst one of the traffic lights is green, the second is orange and the third is red.
[bookmark: _Toc191735650][bookmark: _Toc194930018]Circuit Designs 
This report documents two different circuit designs. Version 1 fits the brief of the assessment, however in the testing phase when simulating the outputs, areas for development that would make the sequencing more realistic to UK road regulations were identified. This led to the design of Version 2 of the circuit. Both simulations run off the same circuit hardware, and the programming has changed. This is further explored in the Flowchart and Pseudocode showing the system operation.
The components used in both circuits are run off a PIC16F877A, a type of microcontroller. [4] A crystal oscillator and capacitors in parallel are connected to pin 13 and 14 (OSC1, OSC2). A resistor and voltage are connected to the VPP voltage.
The traffic light units are composed of three LEDs (RED, YELLOW, GREEN). Each LED is connected to a resistor, this is to control the current flow to avoid potential damage and make sure that the LED is lit when required. [5] The same logic applies to the pedestrian lights set-up, and the LED’s in the seven segment displays.
The seven-segment displays are common anode, meaning the negative terminals (anode) are connected together. [6]
[bookmark: _Toc194930019]PIC16F877A Set Up
[image: A computer circuit board with wires

AI-generated content may be incorrect.]
[bookmark: _Toc191735679][bookmark: _Toc194930045]Figure 7 PIC16F877A set-up for simulation version 1
	Component
	Port

	Traffic Light 1 (TL1)
	RB0/ RB1/ RB2

	Traffic Light 2 (TL2)
	RB3/ RB4/ RB5

	Traffic Light 3 (TL3)
	RE0/ RE1/ RE2

	Pedestrian Lights
	RB6/ RB7

	7-Segment Display (decs)
	RC0/ RC1/ RC2/ RC3/ RC4/ RC5/ RC6

	7-Segment Display (units)
	RD0/ RD1/ RD2/ RD3/ RD4/ RD5/ RD6


The PIC16F877A set up is demonstrated in the table below:
[bookmark: _Toc194930067]Table 2 Component and Port table

The table above documents the link between circuit components and the port they are connected to in the microcontroller, to produce an efficient circuit design. The PIC set up is the same for both Version 1 and Version 2 of the circuit.
[bookmark: _Toc194930020]Version 1 Circuit Design
[image: A computer screen shot of a circuit board

AI-generated content may be incorrect.]
[bookmark: _Toc194930046]Figure 8 Version 1 Circuit design in full
[bookmark: _Toc194930021]Version 2 Circuit Design
[image: ]
[bookmark: _Toc194930047]Figure 9 Version 2 Circuit design in full
[bookmark: _Toc191735651][bookmark: _Toc194930022]Flowchart and Pseudocode showing the system operation
[bookmark: _Toc194930023]Version 1 Flowchart
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[bookmark: _Toc191735681][bookmark: _Toc194930048]Figure 10 Simulation Version 1 Flowchart
[bookmark: _Toc194930024]Version 1 Pseudocode
While true:
	For i from 0 to 3:
		For j from 0 to 9:
			Output j to display
			If i ==0:
				Lights_1() //activate lights for stage 1
			Else if i==1:
				Lights_2() //activate lights for stage 2
			Else if i==2:
				Lights_3() //activate lights for stage 3
			Else if i==3:
				Pedestrian() // handle pedestrian crossing
			Delay(100) wait 100 millisecondes between each op
		Reset display position output(0xC0)
		Clear TL
		Display current output of i for dec
	Clear the timer
[bookmark: _Toc194930025]Version 2 Flowchart
[image: ]
[bookmark: _Toc194930049]Figure 11 Simulation Version 2 Flowchart
[bookmark: _Toc194930026]Version 2 Pseudocode
While true
	For i from 0 to 3:
		For j from 0 to 9:
			Output the value of j to the display
			Output high the pedestrian stop light
			If i==0 and j < 2: 
				Prepare L1 to go (L1_prep_go())
			Else if i==0 and j > 1 and j < 8:
				Allow L1 to go (L1_go())
			Else if I == 0 and j >7:
				L1_prep_stop()
				L2_prep_go()
			If i==1 and j < 2: 
				Prepare L2 to go (L2_prep_go())
				L1_prep_stop()
			Else if i==1 and j > 1 and j < 8:
				Allow L2 to go (Lw_go())
			Else if i == 1 and j >7:
				L2_prep_stop()
				L3_prep_go()
			If i==2 and j < 2: 
				Prepare L3 to go (L3_prep_go())
				L2_prep_stop()
			Else if i==2 and j > 1 and j < 8:
				Allow L3 to go (L3_go())
			Else if i == 2 and j >7:
				L3_prep_stop()
			If i==3:
				Pedestrian();
			Delay(100) wait 100 millisecondes between each op
		Reset display position output(0xC0)
		Clear TL
		Display current output of I for dec
[bookmark: _Toc191735652]	Clear the timer
[bookmark: _Toc194930027]Actual Software Listings
The software used in development are as listed:
· Proteus 8 Professional.Ink (Proteus 8 Application Framework)
· PIC C Compiler, (C Compiler IDE)
Proteus is a software that allows you to build and simulate circuits to design and test layouts. Embedded C was the programming language chosen to program the PIC, and the CCS compiler would make and build the code so it would run.
[bookmark: _Toc194930028]Simulation Screenshots
The tables below include a record of the Version 1 and Version 2 of the simulation. On the left is a screenshot of each phase of the simulation with the status of the LED’s (red/ yellow/ green) representing each traffic light system (Traffic Lights 1/ Traffic Lights 2/ Traffic Lights 3) phase listed as either ON or OFF. 
[bookmark: _Toc194930029]Version 1 Simulation Screenshots
	Simulation SC
	Description

	


[image: A computer screen shot of a circuit board

AI-generated content may be incorrect.]
[bookmark: _Toc191735682][bookmark: _Toc194930050]Figure 12 Version 1 Simulation: Phase 1
	Phase 1:
Timer (0s – 9s)

Traffic lights 1:
red LED ON
yellow LED OFF
green LED OFF

Traffic lights 2:
red LED OFF
yellow LED ON
green LED OFF

Traffic lights 3:
red LED OFF
yellow LED OFF
green LED ON

Pedestrian Lights:
red LED ON
green LED OFF

	


[image: A computer screen shot of a circuit board

AI-generated content may be incorrect.]
[bookmark: _Toc191735683][bookmark: _Toc194930051]Figure 13 Version 1 Simulation: Phase 2

	Phase 2:
Timer (10s – 19s)

Traffic lights 1:
red LED OFF
yellow LED ON
green LED OFF

Traffic lights 2:
red LED OFF
yellow LED OFF
green LED ON

Traffic lights 3:
red LED ON
yellow LED OFF
green LED OFF

Pedestrian Lights:
red LED ON
green LED OFF

	


[image: A computer screen shot of a circuit board

AI-generated content may be incorrect.]
[bookmark: _Toc191735684][bookmark: _Toc194930052]Figure 14 Version 1 Simulation: Phase 3

	Phase 3:
Timer (20s – 29s)

Traffic lights 1:
red LED OFF
yellow LED OFF
green LED ON

Traffic lights 2:
red LED ON
yellow LED OFF
green LED OFF

Traffic lights 3:
red LED OFF
yellow LED ON
green LED OFF

Pedestrian Lights:
red LED ON
green LED OFF

	

[image: A computer screen shot of a circuit board

AI-generated content may be incorrect.]
[bookmark: _Toc191735685][bookmark: _Toc194930053]Figure 15 Version 1 Simulation: Phase 4

	Phase 4: Pedestrian Phase
Timer (30s – 39s)

Traffic lights 1:
red LED ON
yellow LED OFF
green LED OFF

Traffic lights 2:
red LED ON
yellow LED OFF
green LED OFF

Traffic lights 3:
red LED ON
yellow LED OFF
green LED OFF

Pedestrian Lights:
red LED OFF
green LED ON


[bookmark: _Toc194930068]Table 3 Simulation Version 1 phases breakdown with screenshots

[bookmark: _Toc194930030]Version 1 Code Screenshots
[bookmark: _Toc191735654][image: ]
[image: ][image: ][image: ]
[bookmark: _Toc194930054]Figure 16 Version 1 Code Screenshots
[bookmark: _Toc194930031]Version 2 Simulation Screenshots
	Simulation SC
	Description

	
[image: ]
[bookmark: _Toc194930055]Figure 17 Version 2 Simulation: Phase 1 (0-1s)


[image: ]
[bookmark: _Toc194930056]Figure 18 Version 2 Simulation: Phase 1 (2-7s)


[image: ]
[bookmark: _Toc194930057]Figure 19 Version 2 Simulation: Phase 1 (8-9s)


	Phase 1 Timer (0s – 9s)

0s-1s Prepare to go
Traffic lights 1: red LED ON/ yellow LED ON/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF



2s-7s Go
Traffic lights 1: red LED OFF/ yellow LED OFF/ green LED ON

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF



8s-9s Prepare to Stop
Traffic lights 1: red LED OFF/ yellow LED ON/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF

	


[image: ]
[bookmark: _Toc194930058]Figure 20 Version 2 Simulation: Phase 2 (10-11s)


[image: ]
[bookmark: _Toc194930059]Figure 21 Version 2 Simulation: Phase 2 (12-17s)


[image: ]
[bookmark: _Toc194930060]Figure 22 Version 2 Simulation: Phase 2 (18-19s)

	Phase 2 Timer (10s – 19s):

10s-11s Prepare to go
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED ON/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF


12s-17s Go
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED OFF/ yellow LED OFF/ green LED ON

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF


18s-19s Prepare to Stop
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED OFF/ yellow LED ON/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF

	
[image: ]
[bookmark: _Toc194930061]Figure 23 Version 2 Simulation: Phase 3 (20-21s)


[image: ]
[bookmark: _Toc194930062]Figure 24 Version 2 Simulation: Phase 3 (22-27s)


[image: ]
[bookmark: _Toc194930063]Figure 25 Version 2 Simulation: Phase 3 (28-29s)
	Phase 3 Timer (20s – 29s)

20s-21s Prepare to go
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED ON/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF


22s-27s Go
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED OFF/ yellow LED OFF/ green LED ON

Pedestrian Lights:
red LED ON/ green LED OFF


28s-29s Prepare to Stop
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED OFF/ yellow LED ON/ green LED OFF

Pedestrian Lights:
red LED ON/ green LED OFF

	
[image: ]
[bookmark: _Toc194930064]Figure 26 Version 2 Simulation: Phase 4 (30-39s)

	Phase 4: Pedestrian Phase
Timer (30s – 39s)
30s-39s Prepare to Stop
Traffic lights 1: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 2: red LED ON/ yellow LED OFF/ green LED OFF

Traffic lights 3: red LED ON/ yellow LED OFF/ green LED OFF

Pedestrian Lights:
red LED OFF/ green LED ON


[bookmark: _Toc194930069]Table 4 Simulation Version 2 phases breakdown with screenshots
[bookmark: _Toc194930032]Version 2 Code Screenshots
[image: ]
[image: ][image: ][image: ][image: ][image: ]
[bookmark: _Toc194930065]Figure 27 Version 2 Code Screenshots
[bookmark: _Toc194930033]Details of testing, simulated outputs, and results
[bookmark: _Toc194930034]Version 1
Testing
Testing was implemented throughout the entirety of the development cycle, for real-time feedback on the functionality of the code. Testing prioritised giving one set of traffic lights the right of way. The assignment originally outlines creating a system that operates with precise timing intervals using time-based signal changes. As seen in Figure 6 the traffic lights are outputting one of the three LED’s: red, amber or green. By having each traffic light producing one of these colours, it allows for the code to loop through the pre-set efficiently, and allow each set of lights a turn having right of way, evenly split into ten second segments. 
Simulated Outputs
The simulated outputs are recorded in Table 3, under the column Descriptions where the phases are broken down and demonstrated via screenshots. The four phases of the cycle are broken down into seconds and the different traffic light LED’s status, as well as the status of the pedestrian lights. An alternate way of demonstrating the simulated output of the LED’s is demonstrated in Table 5 where the lit LED’s are coloured during their given time-period.
	
	Traffic Lights 1
	Traffic Lights 2
	Traffic Lights 3
	Ped. Lights
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[bookmark: _Toc194930070]Table 5 Version 1 Light Sequencing Visualisation
Results
The simulation operates with precise timing intervals, and has timed based signal changes. The system whilst reliably alternating the right of way at the T-Junction is not the most efficient solution for traffic management and does not accurately mimic real-life scenarios. This is as the lights are not following the sequencing demonstrated in Table 1.
It is clear that whilst this version of the simulation fulfils the base requirements of the assignment, by enhancing traffic management efficiency, it does not fulfil the requirement to mimic real-life scenarios, therefore, does not prioritise safety. Version 2 of the circuit was designed and implemented to fulfil this requirement.
[bookmark: _Toc194930035]Version 2
Testing
By testing, simulating and reviewing the results of Version 1 of the circuit, Version 2 began development. Testing was implemented throughout the entirety of the development cycle, for real-time feedback on the efficiency and functionality of the code. Version 2 testing prioritised giving one set of traffic lights the right of way, looping through all three sets of lights as well as providing a pedestrian period in evenly spaced intervals. It also prioritised the stages of traffic lights to be exhibited in the simulation. This means the right of way is still split into ten-second segments, but each ten second segment has now been divided to accurately reflect Table 1, therefore prioritising safety and UK road regulations.
Simulated Outputs
The simulated outputs for Version 2 of the circuit are recorded in Table 4, the phases are broken down using screenshots and in the right-hand column the four phases of the cycle are further split through into seconds and the different traffic light LED’s status.
Generally, the stages of each 10-second segment (0-9) are split in to:
· 2 seconds: Prepare to go
· 6 seconds: Go 
· 2 seconds: Prepare to stop
The sequencing of the lights is displayed in Table Six, the grey represents lights that are not in use, and the green, yellow and red display the LED’s that are illuminated.
	Seconds
	Traffic Lights 1
	Traffic Lights 2
	Traffic Lights 3
	Ped. Lights
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[bookmark: _Toc194930071]Table 6 Version 2 Light Sequencing Visualisation
Results
[bookmark: _Toc191735655]The simulation operates with precise timing intervals, and has time-based signal changes that mimic real-life traffic light staging that prioritise safety. The implementation of the timing and phasing accurately reflects the UK rules of the road and the synchronisation of lights at a T-Junction. By phasing the lights so they coordinate with the other traffic light segments, it fits the full cycle of RED, RED/AMBER, GREEN, AMBER into the 10 second period, ending on RED until right of way returns to that phase of the simulation. Version 2 of the simulation provides a more efficient and safer environment for the driver and pedestrian. 
[bookmark: _Toc194930036]Conclusion
The assignment critically analyses the deployment of discrete components and microcontrollers in the design of a functional traffic light system that mimics real world scenarios. This was accomplished by selecting and applying the appropriate computational and analytical techniques. 
Background research required the selection and evaluation of technical literature, that helped to design solutions for designing a traffic light system that mimicked real-life implementation. This meant observing a combination of societal, user, business and customer needs as appropriate. This prioritised health and safety as well as industry standards. 
[bookmark: _Toc194930037]Recommendations on future work
In the future this work could be developed by considering different circuit simulation environments. The above environment assumes a ten second automated window for pedestrians, however this also assumes there would be pedestrians every forty seconds. Whilst hypothetically this may be the case in areas with heavy footfall, such as cities, in areas with lower pedestrian traffic, it may be more appropriate to instead have a pedestrian crossing triggered by a button press. This would mean providing ten seconds to cross when required rather than potentially impeding the flow of traffic without necessary cause. 
Future work could also implement the simulation using physical components, employing real-life experimentation. 
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main.c B

/* Main.c file generated by New Project wizard
*

* Created:  Tue Feb 25 2025
* Processor: PICI6F877A

* Compiler: (CCS for PIC

*

#include <16F877A.h>

#use delay(clock=8000000) //8MHz clock (max of 20)
1
11 //def LED pins: TRAFFIC LIGHTS

12 #define TL1_LED_R PIN_BO

13 #define TL1_LED_Y PIN_B1

14 #define TL1_LED_G PIN_B2

15

16 #define TL2_LED_R PIN_B3

17 #define TL2_LED_Y PIN_B4

18 #define TL2_LED_G PIN_BS

19

20 #define TL3_LED_R PIN_EQ

21 #define TL3_LED_Y PIN_E1

22 #define TL3_LED_G PIN_E2

23

24 //def LED pins: PEDESTRIAN LIGHTS

25 #define PED_G PIN_B6

26 #define PED_R PIN_B7

27

28 //7-seg display (assuming common anode)

29 unsigned int display[11] = {0xC0, OxF9, OxAd, @xBO, 0x99, 0x92, 0x82, OXFS, 0x80, 0x90};
30 unsigned int display_dec[5] = {0xF9, OxA4, OxBO, 0x99};

31

RESBowvwouswnr
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32 //def functions

33 void lights_1(void);

34 void lights_2(void);

35 void lights_3(void);

36 void pedestrian(void);

37 void clear_TL(void);

38 void clear_timer(void);

39

20

41 int main (void)

228(

23 int i, j;

a4 set_tris_b(0x00); // set PORTB as
45 set_tris_c(0x00); // set PORTC as
46 set_tris_d(exe0); // set PORTD as
47 set_tris_e(0x00); // set PORTE as
28

49 output_b(0xC0); // init @

50 output_c(0xCe); // init @

51 output_d(0xCe); // init @

52 output_e(0xC0); // init @

53

output for
output for
output for
output for

traffic Lights and pedestrian Lights
7seg display

7seg display

traffic Lights
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54 | while ()

558 {

56 for (i=0; i<4; i++)

578 {

58 for (3=0; j<10; j++)

598 {

60 output_c(display[j]);

61 if (i = @) { lights_1(); }
62 if (i == 1) { lights_2(); }
63 if (i == 2) { lights_3(); }
64 if (i == 3) { pedestrian(); }
65 delay_ms(100);

66 3

67 output_c(0xC0);

68 clear_TL();

69 output_d(display_dec[i]);

70 ¥

7 clear_timer();

72 ¥

3 )

74
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75

//functions

768 void lights_1(void) {

77
78
79
80
81
82

output_high(TL1_LED_R);
output_high(TL2_LED_Y);
output_high(TL3_LED_G);
output_high(PED_R); }

838 void lights_2(void) {

84
85
86
87
88
89

output_high(TL1_LED_Y);
output_high(TL2_LED_G);
output_high(TL3_LED_R);
output_high(PED_R); }

988 void lights_3(void) {

91
92
93
94
95

output_high(TL1_LED_G);
output_high(TL2_LED_R);
output_high(TL3_LED_Y);
output_high(PED_R); }

968 void pedestrian(void) {

97

98

99
100
101
102
103
104
105
106

output_high(TL1_LED_R);
output_high(TL2_LED_R);
output_high(TL3_LED_R);
output_high(PED_G); }

void clear_TL(void) { output_b(@xC@); output_e(0xC0); }

void clear_timer(void) { output_c(0xC6); output_d(0xCe); }

//light setting 1

//light setting 2

//light setting 3

//pedestrian Lights

//clear traffic Lights

//clear timer
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main.c B

1 /* Main.c file generated by New Project wizard
*

* Created:  Tue Feb 25 2025
* Processor: PICI6F877A

* Compiler: (CCS for PIC

*

#include <16F877A.h>

#use delay(clock=8000000) //8MHz clock (max of 20)
1
11 //def LED pins: TRAFFIC LIGHTS

12 #define TL1_LED_R PIN_BO

13 #define TL1_LED_Y PIN_B1

14 #define TL1_LED_G PIN_B2

15

16 #define TL2_LED_R PIN_B3

17 #define TL2_LED_Y PIN_B4

18 #define TL2_LED_G PIN_BS

19

20 #define TL3_LED_R PIN_EQ

21 #define TL3_LED_Y PIN_E1

22 #define TL3_LED_G PIN_E2

23

24 //def LED pins: PEDESTRIAN LIGHTS

25 #define PED_G PIN_B6

26 #define PED_R PIN_B7

27

28 //7-seg display (assuming common anode)

29 unsigned int display[11] = {0xC0, OxF9, OxA4, @xBO, 0x99, 0x92, Ox82, OXFS, 0x80, 0x90};
30 unsigned int display_dec[4] = {0xF9, OxA4, OxBO, 0x99};

31
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

51
52
53
54
55
56
57
58
59
60
61
62
63
64

void
void
void
void
void
void
void
void
void
void
void
void
void

//def functions

L1_prep_go(void);
L2 prep_go(void);
L3 prep_go(void);
L1 go(void);
L2_go(void);

L3 go(void);

L1 prep_stop(void);
L2 prep_stop(void);
L3 prep_stop(void);
pedestrian(void);
clear_TL(void);
clear_timer(void);
ped_stop(void);

int main (void)
50 E1{

int i, j;

set_tris_b(0x00);
set_tris_c(0x00);
set_tris_d(0x00);
set_tris_e(0x00);

output_b(0xC0);
output_c(0xC0);
output_d(xC0);
output_e(0xC0);

// set PORTB as
// set PORTC as
// set PORTD as
// set PORTE as

// init
// init
// init
// init

Sooo

output for
output for
output for
output for

traffic Lights and pedestrian Lights
7seg display

7seg display

traffic Lights
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65 while (1)

668 {

67 for (i=0; i<d; i++)

688 {

69 for (3=0; j<10; j++)

708 {

71 output_c(display[j]);

72 ped_stop();

73 if (i ==08& j < 2) {L1prep go();}

74 if (i j> 18 j<8) {L1goQ);}

75 if (i 3 > 7) {L1_prep_stop(); L2_prep_go();}
76

77 if (i < 2) {L2_prep_go(); L1_prep_stop();}
78 if (i > 18 j<8) {L2.go();}

79 if (i > 7) {L2_prep_stop(); L3_prep_go();}
80

81 if (i==28j<2) {13 prepgo(); L2 prep_stop();}

82 £ 2 > 18 j < 8) {L3_go();
83 if (i==28& j > 7) {L3_prep_stop();}
84

85 if (1 == 3) { pedestrian(); }

86

87 delay_ms(100);

88 3

89 output_c(0xC0);

% clear_TL();

91 output_d(display_dec[i]);

92 ¥

93 clear_timer();

94 ¥

95}

9
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97 //functions

98
99 Blvoid
100
101
102
103 Blvoid
104
105
106
107 Blvoid
108
109
110
111 Blvoid
112
113
114 Bvoid
115
116
117
118 Blvoid
119
120
121
122 Blvoid
123
124
125 Blvoid
126
127
128 Blvoid
129

L1_prep_go(void) {
output_high(TL1_LED_R); output_high(TL1_LED_Y); output_low(TL1_LED_G);
output_high(TL2_LED_R); output_high(TL3_LED_R); }

L2_prep_go(void) {
output_high(TL2_LED_R); output_high(TL2_LED_Y); output_low(TL2_LED_G);
output_high(TL3_LED_R); }

L3_prep_go(void) {
output_high(TL3_LED_R); output_high(TL3_LED_Y); output_low(TL3_LED_G);
output_high(TL1_LED_R); }

L1_go(void) {
output_high(TL1_LED_G); output_low(TL1_LED_R); output_low(TLI_LED_Y); }

L2_go(void) {
output_high(TL2_LED_G); output_low(TL2_LED_R); output_low(TL2_LED_Y);
output_low(TL1_LED_Y); output_high(TLI_LED_R); }

L3_go(void) {
output_high(TL3_LED_G); output_low(TL3_LED_R); output_low(TL3_LED_Y);
output_low(TL2_LED_Y); output_high(TL2_LEDR); }

L1_prep_stop(void) {
output_high(TL1_LED_Y); output_low(TL1_LED_R); output_low(TL1_LED_G); }

L2_prep_stop(void) {
output_high(TL2_LED_Y); output_low(TL2_LED_R); output_low(TL2_LED_G); }

L3_prep_stop(void) {
output_high(TL3_LED_Y); output_low(TL3_LED_R); output_low(TL3_LED_G); }
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150
1318 void pedestrian(void) {

132 output_high(TL1_LED_R); output_high(TL2_LED_R); output_high(TL3_LED_R);
133 output_high(PED_G); output_low(PED_R); }
134

135Elvoid ped_stop(void) {

136 output_high(PED_R); output_low(PED_G); }

137

138

139 Blvoid clear_TL(void) {

140 output_b(0xC0); output_e(0xC0); }

141

142 Blvoid clear_timer(void) {

143 output_c(0xC0); output_d(0xC0); }

144

145

146

//clear traffic Lights

//clear timer
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