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Module 2-6. Communication - ADC
Sertal Communication

Serial (UART) communication is a widespread way of

transmitting data between two devices.

Data frame

1 Start bit 5 ~ 9 Data bits

11
I
I
I

0 ~ 1 Parity bit | 1~ 2 Stop bit

< »

Packet

1. https://www.analog.com/en/analog-dialogue/articles/uart-a-hardware-communication-protocol.html
2. https://www.circuitbasics.com/basics-uart-communication/
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Module 2-6. Communication - ADC
Sertal Communication

Data frame
1 Start bit 5 ~ 9 data bits 0~ 1 paritybit | 1~ 2 Stop bit
Packet
Advantages: Disadvantages:
« Communication with two wires: Rx - TX « The maximum data range per packet is 9 bits
« Error check: parity bit * It does not support multiple devices

* Asynchronous communication

1. https://www.analog.com/en/analog-dialogue/articles/uart-a-hardware-communication-protocol.htmi
2. https://lwww.circuitbasics.com/basics-uart-communication/
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Module 2-6. Communication - ADC
Analog to Digital Converter

The analog-to-digital converter (ADC) takes a
“snapshot” of the unknown analog signal and
converts it to bits.

1. https://www.electronics-tutorials.ws/combination/analogue-to-digital-converter.html
2. http:/mww.onmyphd.com/?p=analog.digital.converter
3. https://dewesoft.com/daq/types-of-adc-converters
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Module 2-6. Communication - ADC

Analog to Digital Converter
A 3-bit ADC has 23-1 = 7 combinations, that is 8
different states (0 ~ 7). In other words, the ADC can split
a Vvoltage range (span) Into 8 states. Each state
corresponds to 3 bits — digital output code.

111 The minimum amount of voltage that an ADC
@ 110 can measure and assign to the 1st bit is
o
*; o1 1SR = Span
%l 100 T
= ou
S 010 where n are the available converter bits.
“ 001

000 _ > LSB = Least-Significant Bit

Analog input voltage

1. https://www.electronics-tutorials.ws/combination/analogue-to-digital-converter.htmi
2. http://'www.onmyphd.com/?p=analog.digital.converter
3. https://dewesoft.com/daqg/types-of-adc-converters ENGINE ERASMUS+ 2020-1-PLO1-KA226-HE-095653



Module 2-6. Communication - ADC

Example
The purpose of this activity is for the microcontroller to use the built-in

Analog to Digital Converter. The PIC18F4550: (a) read the analog
voltage of a potentiometer and convert it to a value (0~1023), (b) display

the value on a LCD.
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#include <main.h>// the file main.h with the
/I initial settings is included.
/[ This file must be placed in the same
/[ folder with the project.
/I Also the 18F4550.h file must exist
I/l in the same folder with the project

#include <flex_Icd.h>// The h file of the Icd driver
// should be in the same folder where we will save our program.
I/l The #define LCD_DB4 PIN_B4 etc statements in flex_lcd.c
// should be checked and possibly modified.
/] These statements determine the pins of the microcontroller
/[ that are connected to LCD 2x16.

#byte PORTB =0xF81
I/l We attribute to the memory position OxF81 the name PORTB.
// This means that we define a 8 bit variable whose value
I/ will be stored to the memory position F81h.
// The memory position F81h is the PORTD data register.

Module 2-6. Communication - ADC
Example

//ADC = 10 Bit => values: 0~1023
unsigned int16 ADC_value;

// *khkkkkkkkk main program *hkkkkkkkhkkkhkkkhkhkkhkkikikikiikk

void main() {
set_tris_b(0x00);  //PORTB is defined as output
Icd_init(); /linitialization routine for the LCD 2x16

setup_adc(ADC_CLOCK DIV _8);
setup_adc_ports(ANO); // Set RAO as analog pin
set_adc_channel(0); /I Select channel 0 (analog input 0)
while(TRUE){

delay_ms(1000); [Iwait for 1 sec

lcd_putc("\f"); //clear the screen

lcd_putc(" ADC value:"); //send a message to the LCD

Icd_gotoxy(1,2); /[first position of second line

ADC value=read_adc(); //read value from ADC

printf(lcd_putc,"%Lu",ADC_value); //send adc value to the LCD

/I Set ADC conversion time to 8Tosc
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