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Abstract— An electrical device used in vehicles Right in front of the driver sits the dashboard, a control panel 

that houses all the necessary instruments and buttons for controlling the vehicle. These days, it's common for 

cars to have many digital dashboards, all of which work together to make driving easier and safer.In the end, 

this project aims to create a dashboard interface for an ECU that can monitor a variety of parameters, including 

fuel level, seatbelt alert warning, safety system with airbag management, and more. The project will be carried 

out using a 32-bit controller that is based on the ARM7 architecture.The NXP LPC2148 is a 32-bit RISC 

microcontroller with Thumb extensions based on the ARM7TDMI-S architecture, built by Philips's offshoot 

firm. The device has a lot of features, including 32 KB of RAM, 512 KB of on-chip flash memory, a vectored 

interrupt controller, two 10-bit ADCs with fourteen channels, a USB 2.0 full-speed device controller, two 

UARTs, two serial interfaces (I2C and SPI), and a lot more. 

Keywords— Low Power control, Controller Area Network, Serial Peripheral Interface. 

 

I. INTRODUCTION 

One of the many benefits of automotive electronic modules is their low cost, simplicity of deployment, and 

integration into a peer-to-peer network that provides improved transfer rates of 1Mbits, robust error checking, 

and so on. The building blocks of a peer-to-peer network are interconnected machines. These nodes can monitor 

different parameters and notify the CCU when something changes. It is mostly used in vehicles that operate in 

hazardous situations because to its reliability.   

The first node, an LPC2148 microcontroller based on ARM7, is where we are attaching sensors. Vehicles are 

fundamental to human existence on a daily basis.Traditional electrical systems improve ride quality, handling, 

and fuel efficiency, but they also increase the likelihood of accidents. In order to address issues like reliability, 

complexity of body wires, and space limitations, protocols are essential for car networking [1].  

Many different kinds of networks and protocols are presently in use by different automakers.One of several bus 

protocols, CAN was developed in the 1980s by German inventor Robert Bosch for use in serial communication 

between network nodes.The automotive industry embraced it for use in automobiles after its consistent 

execution transformed it into the globally recognized standard known as the ISO 11898 model [2].   

Roughly one hundred Electronic Control Units (ECUs) regulate the electrical systems of modern cars, 

improving the driver's convenience and security while driving. The majority of the vehicle's systems are 
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managed by electronic control units (ECUs), such as the anti-lock braking system, airbag deployment, and 

safety-critical engine management. The reliability of an ECU's communication is crucial to the driver's safety 

while driving.   

The most common method of internal vehicle communication is the Control Area Network (CAN). Its well-

known benefits—including its ability to self-diagnose and rectify problems, its simplicity of wiring, and its high 

tolerance to electrical interference—make CAN bus an excellent match for the automotive sector.   

 

RELEATED WORKS 

Almost all fatalities each year are the result of automobile accidents. A road accident claims the life of an Indian 

citizen every four minutes.Quick expansion is being seen in the automotive sector. Carhartworking technology 

places a premium on safe vehicle operation.Apt for use with embedded microprocessors or microcontrollers in 

real-time applications. There are usually both hard and soft real-time requirements for applications like this. We 

argue that a soft real-time need exists when a deadline is given, yet the system can still operate properly if there 

is a delay. To illustrate the point, a system may seem unresponsive without really being rendered worthless if it 

is too slow to respond to keystrokes.  

We argue that a need is hard real-time when there is a deadline that the system cannot afford to miss. For 

example, if a driver's airbag responds too slowly to information from collision sensors, it might do more harm 

than benefit.Free RTOS is a real-time kernel (or real-time scheduler) that may be used to build embedded 

programs that meet their rigorous real-time requirements. It makes it possible to organize programs as a 

collection of independent execution threads.   

A single-core CPU can only handle the processing of a single thread at a time.The application's designer gives 

each thread a priority so the kernel knows which one to execute. At its most fundamental level, the designer of 

an application may prioritize threads that execute hard real-time demands above threads that execute soft real-

time requirements.   

In theory, this would ensure that hard real-time threads would execute before soft real-time threads, but in 

practice, prioritizing decisions aren't binary.The first publication's writers accomplished remarkable 

performance and CANbus integration with the help of the ARMController, which is the principal controller unit 

of a vehicle. Control networks may enhance their mutual performance via the use of may, which allows for 

high-speed communication and data sharing among station nodes.  

 

 

II. TECHNICAL APPROACH 

Figure 1 shows how the CAN protocol is used in car electronics. The CAN modules used in automotive control 

systems are used in this project.For data transmission, there are two microcontrollers on each side, and for 

encoder and decoder, there are two CAN modules used as CAN Trans receivers.   

The microcontroller is connected to the sensors and power supply unit on the encoder side, and the CAN 

transceiver is attached to it. A CAN transceiver and an integrated LCD display microcontroller comprise the 

decoder side setup.  

Use of real-time operating systems is recommended for applications involving microcontrollers or small 

microprocessors embedded deep inside a system. There are usually both hard and soft real-time requirements for 



ISSN 2277-2685 

IJESR/Jan-Mar. 2024/ Vol-14/Issue-1/159-167 

Imranullah Khan Md   et. al., / International Journal of Engineering & Science Research 

 

161 
 

applications like this. The system would continue to operate correctly even if the deadline was missed, as 

indicated in soft real-time requirements.  

To illustrate the point, a system may seem unresponsive without really being rendered worthless if it is too slow 

to respond to keystrokes.We argue that a need is hard real-time when there is a deadline that the system cannot 

afford to miss. For example, if a driver's airbag responds too slowly to information from collision sensors, it 

might do more harm than benefit.   

In an embedded system, the two most important parts are the memory and the CPU or microcontroller. Some of 

them have a serial port or may connect to a network. Usually, they can't read, write, or access files saved on 

drives.  

 

 

Fig.  1 .Electronic Control Unit Node 1 

One of the many benefits of automotive electronic modules is their low cost, simplicity of deployment, and 

integration into a peer-to-peer network that provides improved transfer rates of 1Mbits, robust error checking, 

and so on. The building blocks of a peer-to-peer network are interconnected machines. These nodes can monitor 

different parameters and notify the CCU when something changes. It is mostly used in vehicles that operate in 

hazardous situations because to its reliability. The first node, an LPC2148 microcontroller based on ARM7, is 

where we are attaching sensors.   

The MCP 2551 is well-known as a rapid CAN transceiver, capable of operating at rates as high as 1 MB/s. A 

CAN device mostly links to the CAN controller and the physical bus. The may protocol controller makes use of 

differential signals, which the CAN module may send and receive in a way that is compliant with the ISO-11898 

standard.Display and monitor for safety belts:  

Reminder to fasten seatbelt The presence of an outside object or the motion of an inside machine part may 

trigger a limit switch. In addition to controlling and interlocking machinery, a limit switch also acts as a safety 

feature.  
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Fig.  2.Electronic Control Unit Node 2 

Conventionally, a device that converts the digital signals generated by a CAN controller into signals suitable for 

bus communication (differential output) is required at every node. Similarly, it acts as a buffer between the CAN 

MCP 2551 controller and any external sources that may generate high-voltage spikes on the CAN bus.  

In this setup, the MCP 2551 serves as both a transmitter and a receiver. Two states are shown on the transmitter 

CAN bus: recessive and dominant. Each condition is determined by the current value of the voltage difference 

between the CAN High and CAN Low lines. When it's below 1.2 V, the state is dominant; when it's beyond, the 

condition is recessive. In the Open Systems Interconnection (OSI) model of a communication system, the 

MCP2551 operates at the physical layer, which is layer 1.Dashboard sensors often make use of liquid crystal 

displays, or LCDs, which combine the best features of liquids and crystals. Molecularly organized into a crystal-

like structure, they exhibit almost liquid-like mobility within a narrow temperature range.   

'Smart LCD' displays are increasingly being used by microcontroller devices to illustrate data visually. What 

follows is an explanation of how to link an LPC2148 microcontroller to a Hitachi LCD screen. Affordable, user-

friendly, and capable of producing a readout with its 8 × 80 pixels, LCD displays built on Hitachi's LCD 

HD44780 module are a great choice. Hitachi LCD screens have not just the conventional ASCII set of 

characters but also Greek, mathematical, and Japanese symbols.   

A +5V supply and eleven I/O lines are required for an 8-bit data bus display. Just the supply lines and seven 

more lines are needed for a 4-bit data bus. If the LCD screen is off, the data lines are tri-state, meaning they 

have a high impedance (as if they were disconnected).Additionally, the microcontroller needs three "control" 

lines to power the LCD.   
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In order to help drivers avoid collisions, parking sensors are installed in vehicles. A controller and ultrasonic 

sensors that release sound waves constitute the bulk of these systems.  

while traveling, collecting data on the time it takes for signals to reflect off of various 

surfaces. 

 

Fig.  1 .Electronic Control Unit Node 1 

In these systems, the CAN transceiver 2551 plays a crucial role in both the encoding and decoding of sensor 

inputs and outputs to and from the microcontroller IC, as shown on the LCD screen.The fuel gauges in your car 

may tell you how much gas is in the tank by monitoring the voltage across a sensing system's variable resistor. 

 

Fig.  3 .Electronic Control Unit N 

 

III. EXPERIMENTAL EVALUATION 

 

It displays the system's workflow,First, the ARM7 microprocessor and CAN transceiver are initialized. Then, 

the sensor is started and its data is scanned. If the data is Analog, it is changed and sent to the microcontroller. If 

it is Digital, it is retrieved by the CAN module. 

 

IV. REAL TIME INTEGRATION 

 

Finally, the model we developed is integrated into the program for playing music. It monitors the environment 

in real time, increases or decreases the volume as needed, and keeps the user informed at all times.Because it 

serves as the job's stack and contains task information in the task control block (TCB), random access memory 

(RAM) is crucial for every work. When you create a new task using xTaskCreate(), it will trigger the required. 

 Allocating heap memory is done automatically by FreeRTOS. If you use xTaskCreateStatic() to create 

the task, you may statically allocate RAM at build time. However, this technique brings two more parameters to 

the function as the application writer is required to give the RAM. When a task is created, it is first set to the 

Ready state. On the other hand, pvTaskCode will immediately go into the Running state if they exist. Since 

tasks in C are essentially simply functions that never exit, an infinite loop is a typical approach to design them. 

All the pvTaskCode parameter really is is a pointer to the function (basically simply the name of the function) 

that runs the task. User ID for Computer A job having a name that describes it. Sending this to 
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xTaskGetHandle() will obtain a handle to a task; however, it is mostly used for debugging. One application-

specific parameter, configMAX_TASK_NAME_LEN, specifies in characters the maximum allowable name 

length (including the NULL terminator).   

Beyond this length, whatever string you provide will be Because it serves as the job's stack and contains task 

information in the task control block (TCB), random access memory (RAM) is crucial for every work. The 

required RAM is allocated from the FreeRTOS heap during the xTaskCreate() job creation process. Developers 

may statically allocate RAM at build time when jobs are created using xTaskCreateStatic(), albeit it adds two 

more parameters to the function.   

As soon as they are created, tasks are initially set to the Ready state. Nevertheless, they will immediately go into 

Running mode if no higher-priority activities can perform. Before or after launching the scheduler, you may 

choose to create tasks.Invokes vTaskDelay() to place the caller task in the Blocked state for a set number of tick 

interruptions. When a delay time of zero ticks is given, the calling task will not enter the Blocked state. 

However, it will surrender to any Ready state tasks that share its priority. Simply using vTaskDelay(0) will 

invoke taskYIELD().   

Important Differences Between vTaskDelay() and vTaskDelayUntil(), the calling task enters the Blocked state 

and remains in that condition for the provided number of ticks starting from the time vTaskDelay() was called. 

The invocation of vTaskDelay() determines the relative timing of the task's departure from the Blocked state. 

The currently running task will enter the Blocked state and remain there until you specify a certain amount of 

time using vTaskDelayUntil(). The job that caused the delay will exit the Blocked state at the exact instant that 

is supplied, regardless of when vTaskDelayUntil() was invoked.Releases an instance of a task that was first 

created using the xTaskCreate() or xTaskCreateStatic() functions.   

Any tasks that have been removed will no longer have the ability to enter the Running state. Once you delete a 

task, you will no longer be able to access it by its handle.After a task is withdrawn from execution, it is the 

responsibility of the presently running task to free up the memory that held the stack and data structures (task 

control block) of the deleted process.   

Accordingly, programs that use the vTaskDelete() API function must further guarantee that the idle task does 

not go unprocessed. While the job is in the Running stage, it needs time to idle.Removing a task just releases the 

memory that it has been allocated by the kernel. It is the responsibility of the application, not the kernel, to free 

up any memory or other resources assigned to a job when the application deletes it.A new software timer is 

created and returned by this method.   

Each software timer requires a little amount of RAM to keep track of the timer's current state. When you use 

xTimerCreate() to create a software timer, FreeRTOS will automatically allocate this RAM from the heap. An 

additional input is required for the program developer to statically allocate a software timer at compilation time 

using the xTimerCreateStatic() method, however this method is still preferable.   

When many timers use the same callback function, you can tell which one has expired by looking at the timer 

identifier in the callback code. The timer identifier also allows for the storage of values between calls to the 

callback function of the timer.Typically, the scheduler is not started until the main() function or one it calls is 

already executing. The scheduler will never do anything other than execute tasks and interrupts once it is 

started.The scheduler enters the Running state when the highest-priority task that was produced during the 

Initialization stage is executed.Automatic generation of the Idle task occurs upon scheduler startup. Assuming 
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there is enough heap RAM in FreeRTOS to build the Idle task, vTaskStartScheduler() should return. On an 

ARM7 or ARM9 microcontroller, the CPU has to be in Supervisor mode to use vTaskStartScheduler().  

 

 

 

 

V. CONCLUSION 

Free RTOS is an affordable, lightweight, and powerful operating system option. Using microcontroller, the 

controller establishes connections to several kinds of sensors. So, we achieved our goals and the "CAN protocol 

In future can be used and its used in Automation Electronics" was a success. To further improve the system's 
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ability to detect and avert accidents, it may be enhanced by adding additional sensors such as vibration, infrared, 

and proximity sensors. 
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