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This report will demonstrate the processes and methods used to programme 4 separate virtual functions on a PIC18F45K50 Peripheral Interface Controller (PIC). Each state is selected using an external switch and the outputs are displayed using a motor, 8-bit LED array, virtual terminal and LCD device. The entire project is simulated in Proteus 8 Professional and coded in C using the CCS Compiler.
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The primary focus of this project was to develop a script that contains four separate PIC functions, each function utilising some or all of the periphery devices that are connected to the PIC (a motor, an 8-bit LED array, an LCD screen, and a virtual terminal using RS232). Each functions is physically selected using a 1P4T (1 Pole 4 Throw) switch and the script should allow for selecting of each function in real-time without interrupting the running of the programme. The PIC also has a single latching button to use as a secondary input.

The entirety of the script was written in C and embedded into the PIC. The script is comprised of a series of separate functions, including a main script and a function for each switch state, as well as a number of supporting functions.
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This section will describe the format and working order of each function in the script systematically, based on the position of the switch.
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The script starts with a establishing a list of global variables. This includes variables for the switch positions, an array of hexadecimal values pertaining to each LED configuration for the LED light sequence function and for each of the main functions.
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The main code is the code which is first read when the programme is ran. The first part of the main() functions is to initialize the Analogue-to-Digital-Converter (ADC) within the PIC (pertaining to the potentiometer), initialize the LCD display and ensure all outputs are turned off to begin with.

The main while loop is then started. This is the loop which the PIC will continuously refer back to and controls which of the functions is called for each switch state. The loop begins by checking if the previous switch state has changed from the current state. This enables the code to perform a reset of the outputs by calling the clear_outputs() function before starting the function for the new switch state. The code then calls one of the four main switch routines based on the state of the switch variable which it called at the beginning. Once this is completed, the oldops variable is updated with the current operation in order to reset the code and allow the main function to repeat and detect a new change in switch state.
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This is is the first of the switch routines and pertains to the first switch position. The function of this routine is to print the pot (potentiometer) value to the LCD and virtual terminal. It does this by initially calling the read_pot() function which returns a value for the pot and checking if this has changed from the previous pot value it has stored. It does this to avoid updating the displays if the pot value has not changed as continuously updating the displays can cause flickering and is generally an inefficient use of computing budget.

If the pot value has changed, the new value is outputted to the LCD and virtual terminal displays by using the printf function. Initially the screens are cleared by outputting the text “\f” which is code to clear the display. The value is then pushed to the display using the string ‘“Pot value: %3u”, pot_value’. This prints the text “Pot value:” along with a 3-digit variable (the pot value). The routine then updates the old pot value variable with the new one, as with the main code, in order to keep checking for a change in the pot value at the potentiometer.
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This routine controls the state of the motor depending on the pot value. It defines a range of values for which the motor will either spin clockwise, anti-clockwise or remain stationary. It does this by using two if statements. The first of which is used to find the pot variable at the start of the routine. Depending on the range in which the pot value falls, using else if and else sub-statements within the if function, the routine will output high or low to the pins of the motor in order to control the state and direction of rotation, along with using the aforementioned print f function in order to print the state of the pot and motor to the LCD.

The second if statement performs and identical function but is nested within a wider if statement which checks to see if the pot value has changed from the previous value. This is in order to prevent the code from continuously overwriting itself with the same values which, as mentioned previously, is unnecessary and can cause artifacts and flickering within the displays.
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This routine outputs a certain LED sequence to the 8-bit LED array. It first assigns an unsigned value to the variable q. It then includes an if routine which is always true and prints the string “Kitt Mode” to the virtual terminal. It then outputs, for the value of q in a range identical to the number of values in the LED state array that was defined in the globals list, the corresponding value in the LED array to port b of the PIC (illuminating the corresponding LED sequence). It then delays by 150ms and increments the value of q by 1. The result of this is the flashing sequence which moves from left to right (and back) with 150ms between each LED flash.
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This final of the four routines called by the main() routine controls the rotation of the motor based on the state of the input button and prints that state to the LCD display and virtual terminal. It first does this by creating an unsigned integer, button, and giving it a value which is the output of the read_button() routine. This routine outputs either a 1 if the button is depressed or 0 if it is released.

The routine then starts an if statement which is nested in another if statement. The first if statement is to detect if there has been a change in the state of the button. The second statement controls the state of the motor based on the state of the button. If the button is depressed the routine will output high to pin C0 and output low to pin C1 in order to rotate the motor clockwise, as well as printing this to the LCD. If the button is released the routine will output low to both pins and the motor will stop spinning.

The final line of the routine updates the variable old_button to the current button state to allow the routine to continuously check for changes in the button state.
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This is a small supporting routine which obtains the value of the potentiometer by reading the ADC in the PIC and returning the value to the calling function.
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This is a small supporting routine which reads the input of pin A1, outputting a digital value (1) if the input is high and 0 if it is low.
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This routine is called at the start of the main function if it detects a change in the switch state. It effectively resets the outputs of the PIC in order to prepare it for a new function based on the new switch state. It clears the LCD and virtual terminal by outputting the string “\f” to each and turns off the motor by setting pins C0 and C1 to low.
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The final supporting routine, switch_position(), obtains the position of the switch by converting it to a power of 2 and returning it to the variable switches.
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This document has described the layout of the PIC circuit and the general function and layout of the embedded C code which controls it. It has analysed the code in detail and described the function and working order of each routine within the script.
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