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The 3-in-1 Smart Car and IOT Learning Kit from SunFounder has everything you
need to learn how to master the Arduino. It includes all of the parts, wiring
diagrams, code, and step-by-step instructions for 58 different robotics and

internet of things projects that are super fun to build!

LED 7?7?7777

MpocTton LED cocTonT 13 2X YacTen: aHo 1 KaTtoh. AHOA NO3UTUBHbLIA KOHEL, KTOA - HeraTUBHbIN



Arduino 7 Segment Display Tutorial - LED Anode and Cathode To power the LED, you connect the
cathode to ground and the anode to the voltage supply. The LED can be turned on or off by

switching power at the anode or the cathode.
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ANO D I s 23e8ss
CATHODE (-) *© § ANODE (+) i
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Segment Display Tutorial - Anode to GPIO Note: All LEDs need a current limiting resistor placed on
either the anode side or cathode side to prevent the LED from burning out. The resistor value will
determine how bright the LED shines. 1K ohms is a good place to start, but you can calculate the

ideal value with an LED resistor calculator.

To light up an LED with the anode connected to a digital pin, you set the digital pin to HIGH:

void setup(){
pinMode(7, OUTPUT);
digitalWrite(7, HIGH);

void loop(){
}

In the void setup() block, we configure GPIO pin 7 as an output with pinMode(7, OUTPUT) and drive
it high with digitalWrite(7, HIGH).

CATHODE TO GPIO

With an LED’s cathode connected to a digital pin, the anode is connected to Vcc. To turn on the

LED, the digital pin is switched LOW, which completes the circuit to ground:

Arduino 7-Segment Display Tutorial - Cathode to GPIO In this case we drive GPIO pin 7 LOW with

digitalWrite(7, LOW). This closes the circuit and allows current to flow from Vcc to ground:
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void setup(){
pinMode(7, OUTPUT);

digitalWrite(7, LOW);

void loop(){
}

HOW 7-SEGMENT DISPLAYS
WORK

Seven segment displays consist of 7 LEDs, called segments, arranged in the shape of an “8”. Most
7-segment displays actually have 8 segments, with a dot on the right side of the digit that serves

as a decimal point. Each segment is named with a letter A to G, and DP for the decimal point:
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-j. @ Each segment on the display can be controlled individually, just

like a regular LED.

There are two types of 7-segment displays - common cathode and common anode.

COMMON CATHODE
DISPLAYS

In common cathode displays, all of the cathodes are connected to ground and individual segments

are turned on and off by switching power to the anodes:

COMMON CATHODE

COMMON ANODE DISPLAYS
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In common anode displays, all of the anodes are connected to Vcc, and individual segments are

turned on and off by switching power to the cathodes:

COMMON ANODE
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CONNECTING 7-SEGMENT
DISPLAYS TO THE ARDUINO

Single digit seven segment displays typically have 10 pins. Two pins connect to ground, and the

other 8 connect to each of the segments. Here is a pin diagram of the popular 5161AS common

cathode display:
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Before you can connect your display to the

Arduino, you need to know if it’'s common anode or common cathode, and which pins connect to
each segment. This information should be in the datasheet, but if you can’t find the datasheet or

you don’t know your display’s part number, I'll show you how to figure this out below...

HOW TO TELL IF YOU HAVE A
COMMON ANODE OR


https://notepad.gasick.ru/uploads/images/gallery/2023-03/image-1678524840055.png

COMMON CATHODE DISPLAY

To determine if a display is common anode or common cathode, you can probe the pins with a test

circuit constructed like this:

Arduino

fritzing
Connect the ground (black) wire to any pin of the display. Then insert the positive (red) wire into
each one of the other pins. If no segments light up, move the ground wire over to another pin and

repeat the process. Do this until at least one segment lights up.

When the first segment lights up, leave the ground wire where it is, and connect the positive wire
to each one of the other pins again. If a different segment lights up with each different pin, you
have a common cathode display. The pin that’s connected to the ground wire is one of the common

pins. There should be two of these.

If two different pins light up the same segment, you have a common anode display. The pin that’s
connected to the positive wire is one of the common pins. Now if you connect the ground wire to

each one of the other pins, you should see that a different segment lights up with each different

pin.


https://notepad.gasick.ru/uploads/images/gallery/2023-03/image-1678524856489.png

HOW TO DETERMINE THE
PINOUT FOR YOUR DISPLAY

Now draw a diagram showing the pins on your display. With the common pin connected to the
ground wire (common cathode) or positive wire (common anode), probe each pin with the other
wire. When a segment lights up, write down the segment name (A-G, or DP) next to the

corresponding pin on your diagram.

CONNECTING SINGLE DIGIT
DISPLAYS TO THE ARDUINO

Once you have the pin layout figured out, connecting the display to an Arduino is pretty easy. This
diagram shows how to connect a single digit 5161AS display (notice the 1K ohm current limiting

resistor connected in series with the common pins):
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fritzing

In the example programs below, the segment pins connect to the Arduino according to this table:
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PROGRAMMING SINGLE
DIGIT DISPLAYS

INSTALL THE LIBRARY

We'll use a library called SevSeg to control the display. The SevSeg library works with single digit
and multi-digit seven segment displays. You can download the library’s ZIP file from GitHub or

download it here:
Circuit Basics ZIP Icon SevSeqg.zip

To install it, open the Arduino IDE, go to Sketch > Include Library > Add .ZIP Library, then select
the SevSeg ZIP file that you downloaded.
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PRINTING NUMBERS TO THE
DISPLAY

This program will print the number “4” to a single digit 7-segment display:

#include "SevSeg.h"

SevSeg sevseg;

void setup(){
byte numDigits = 1;
byte digitPins[] = {};
byte segmentPins[] = {6, 5, 2, 3, 4, 7, 8, 9};

bool resistorsOnSegments = true;

byte hardwareConfig = COMMON_CATHODE;
sevseg.begin(hardwareConfig, numDigits, digitPins, segmentPins, resistorsOnSegments);

sevseg.setBrightness(90);

void loop(){
sevseg.setNumber(4);

sevseg.refreshDisplay();

In this program, we create a sevseg object on line 2. To use additional displays, you can create
another object and call the relevant functions for that object. The display is initialized with the

sevseg.begin() function on line 11. The other functions are explained below:

hardwareConfig = COMMON_CATHODE - This sets the type of display. I'm using a common
cathode, but if you’'re using a common anode then use COMMON_ANODE instead.

byte numDigits = 1 - This sets the number of digits on your display. I'm using a single digit display,
so | setitto 1. If you're using a 4 digit display, set this to 4.

byte digitPins[] = {} - Creates an array that defines the ground pins when using a 4 digit or multi-
digit display. Leave it empty if you have a single digit display. For example, if you have a 4 digit

display and want to use Arduino pins 10, 11, 12, and 13 as the digit ground pins, you would use



this: byte digitPins[] = {10, 11, 12, 13}. See the 4 digit display example below for more info.

byte segmentPins[] = {6, 5, 2, 3, 4, 7, 8, 9} - This declares an array that defines which Arduino
pins are connected to each segment of the display. The order is alphabetical (A, B, C, D, E, F, G, DP
where DP is the decimal point). So in this case, Arduino pin 6 connects to segment A, pin 5

connects to segment B, pin 2 connects to segment C, and so on.

resistorsOnSegments = true - This needs to be set to true if your current limiting resistors are in
series with the segment pins. If the resistors are in series with the digit pins, set this to false. Set

this to true when using multi-digit displays.

sevseg.setBrightness(90) - This function sets the brightness of the display. It can be adjusted from

0 to 100.

sevseg.setNumber() - This function prints the number to the display. For example,
sevseg.setNumber(4) will print the number “4” to the display. You can also print numbers with
decimal points. For example, to print the number “4.999”, you would use sevseg.setNumber(4999,
3). The second parameter (the 3) defines where the decimal point is located. In this case it’s 3
digits from the right most digit. On a single digit display, setting the second parameter to “0” turns

on the decimal point, while setting it to “1” turns it off.

sevseg.refreshDisplay() - This function is required at the end of the loop section to continue

displaying the number.

COUNT UP TIMER

This simple program will count up from zero to 9 and then loop back to the start:

#include "SevSeg.h"

SevSeg sevseg;

void setup(){
byte numDigits = 1;
byte digitPins[] = {};
byte segmentPins[] = {6, 5, 2, 3, 4, 7, 8, 9};

bool resistorsOnSegments = true;



byte hardwareConfig = COMMON_CATHODE;
sevseg.begin(hardwareConfig, numDigits, digitPins, segmentPins, resistorsOnSegments);

sevseg.setBrightness(90);

void loop(){
for(int 1 = 0; 1 < 10; i++){
sevseg.setNumber (i, i%2);
delay(1000);
sevseg.refreshDisplay();

}

The code is similar to the previous sketch. The only difference is that we create a count variable “i”

in the for statement on line 16 and increment it one number at a time.

The sevseg.setNumber(i, i%2) function prints the value of i. The i%2 argument divides i by 2 and

returns the remainder, which causes the decimal point to turn on every other number.

The count up timer is a nice way to demonstrate the basics of how to program the display, but now

let’s try to make something more interesting.

ROLLING DICE

This example consists of a push button and a single 7 segment display. Every time the push button
is pressed and held, the display loops through numbers 0-9 rapidly. Once the button is released,
the display continues to loop for a period of time almost equal to the time the button was pressed,

and then displays a number along with the decimal point to indicate the new number.

To build the circuit (with the 5161AS display), connect it like this:
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Then upload this program to the Arduino:

#include "SevSeg.h"

SevSeg sevsegq;

const int buttonPin = 10; // the pin that the pushbutton is attached to
int buttonState = 0; // current state of the button

int lastButtonState = LOW; // previous state of the button

int buttonPushCounter = 0; // counter for the number of button presses

long counter = 0;

long max long val = 2147483647L;

void setup(){
byte numDigits = 1;
byte digitPins[] = {};
byte segmentPins[] = {6, 5, 2, 3, 4, 7, 8, 9};

bool resistorsOnSegments = true;

byte hardwareConfig = COMMON_CATHODE;

fritzing

sevseg.begin(hardwareConfig, numDigits, digitPins, segmentPins, resistorsOnSegments);

sevseg.setBrightness(90);

pinMode(buttonPin, INPUT PULLUP);
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Serial.begin(9600);
lastButtonState = LOW;

void loop(){
buttonState = digitalRead(buttonPin);
if(buttonState == HIGH){
buttonState = LOW;
}

else

buttonState = HIGH;

if(buttonState == HIGH){
Serial.println("on");
lastButtonState = HIGH;
buttonPushCounter++;
if(counter < max_long val)

counter++;

buttonPushCounter %= 9;
sevseg.setNumber(buttonPushCounter, 1);
sevseg.refreshDisplay();
delay (100 - (counter%99));
}

elseq
Serial.println("off");
if(lastButtonState == HIGH){
Serial.println("in");
buttonPushCounter++;
buttonPushCounter %= 7;
if(buttonPushCounter == 0)
buttonPushCounter = 1;
counter--;
sevseg.setNumber(buttonPushCounter, 1);
sevseg.refreshDisplay();
delay (100 - (counter%99));
if(counter == 0){
lastButtonState = LOW;

sevseg.setNumber(buttonPushCounter, 0);



sevseg.refreshDisplay();

}

4 DIGIT 7-SEGMENT
DISPLAYS

So far we have only worked with single digit 7-segment displays. To display information such as the
time or temperature, you will want to use a 2 or 4 digit display, or connect multiple single digit

displays side by side.
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In multi-digit displays, one segment pin (A, B, C, D, E, F, G, and DP) controls the same segment on
all of the digits. Multi-digit displays also have separate common pins for each digit - these are the

digit pins. You can turn a digit on or off by switching the digit pin.
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I'm using a 4 digit 7-segment

display with the model number 5641AH, but the wiring diagrams below will also work with the
5461AS.
D4 A F D3 D2 B

i1
E D C G

D1

The digit

pins D1, D2, D3 and D4 need to be connected to current limiting resistors, since they are the

common terminals of the digits. The connections are shown below:
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program will print the number “4.999” to the display:

#include "SevSeg.h"

SevSeg sevseg;

void setup(){
byte numDigits = 4;
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byte digitPins[] = {10, 11, 12, 13};
byte segmentPins[] = {9, 2, 3, 5, 6, 8, 7, 4};

bool resistorsOnSegments = true;

bool updateWithDelaysIn = true;

byte hardwareConfig = COMMON_CATHODE;

sevseg.begin(hardwareConfig, numDigits, digitPins, segmentPins, resistorsOnSegments);

sevseg.setBrightness(90);

void loop(){
sevseg.setNumber (4999, 3);

sevseg.refreshDisplay();

In the code above, we set the number of digits in line 5 with byte numDigits = 4.

Since multi-digit displays use digit pins, we also need to define which Arduino pins will connect to
the digit pins. Using byte digitPins[] = {10, 11, 12, 13} on line 6 sets Arduino pin 10 as the first
digit pin, Arduino pin 11 to the second digit pin, and so on.

To print numbers with a decimal point, we set the second parameter in sevseg.setNumber(4999, 3)

to three, which puts it three decimal places from the right most digit.

DISPLAYING SENSOR DATA

Now let’s read the temperature from a thermistor and display it on a 4 digit display.

Connect the circuit like this:
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If you want to learn more about thermistors, check out our tutorial on using a thermistor with an

Arduino.

Once everything is connected, upload this code to the Arduino:

#include "SevSeg.h"

SevSeg sevseg;

int ThermistorPin = 0;

int Vo;

float R1 = 10000;

float logR2, R2, T;

float cl = 1.009249522e-03, c2 = 2.378405444e-04, c3 = 2.019202697e-07;
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void setup() {
byte numDigits = 4;
byte digitPins[] = {10, 11, 12, 13};
byte segmentPins[] = {9, 2, 3, 5, 6, 8, 7, 4};
bool resistorsOnSegments = true;

byte hardwareConfig = COMMON_ CATHODE;

sevseg.begin(hardwareConfig, numDigits, digitPins, segmentPins, resistorsOnSegments);

void loop() {
Vo = analogRead(ThermistorPin);
R1 * (1023.0 / (float)Vo - 1.0);

logR2 = log(R2);

R2

T= (1.0 / (cl + c2 * LogR2 + c3 * 1logR2 * 1logR2 * 1logR2));
-

T - 273.15;
T

(T *9.0) / 5.0 + 32.0; //Comment out for Celsius
static unsigned long timer = millis();
if (millis() >= timer) {

timer += 300;

sevseg.setNumber(T, 2);

sevseg.refreshDisplay();

This will display the temperature in Fahrenheit on the 7-segment display. To display the

temperature in Celsius, comment out line 28.

By itself, the display will update every time the temperature changes even slightly. This creates an
annoying flickering. In order to deal with this, we introduce a timer mechanism, where we only read

the value from the thermistor every 300 milliseconds (lines 30 to 34).

The temperature variable “T” is printed to the display on line 35 with sevseg.setNumber(T, 2,

false).



P70 P00070070°0707°070707070°07? 7
QLED 7?7?7°?27°777?7?7° 2777?77 ESP327

B 3TOM MHCTPYKUWN, Mbl U3Y4UM KaK B3aumogencTeoBaTb ¢ OLED amncnneem vyepes ESP32 nnaty
pa3paboTku. Npachurveckmuin OLED amucnnen ncnonb3yeMsbili B NpoekTe ocHoBaH Ha SSD1306 OLED

apaneepe IC n B3anmogencTeyeT Yepes SPI. EFro MO>XHO MCMOMb30BaTh A9 oTobparkeHus

TEeKCTa, KAaPTUHKKN rpamkn 1 Tak ganee.
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OLED wnwn OpFaHI/I‘-IeCKI/IIZ cBeToomon 3TO yJiydlleHHada TeXHOJIOrnsAa, KOTopasda NCOJIb3YeT NMNeHKY C
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HanpsaXxeHmne Mmexxay anektTpoaamMmm, opraHn4ecCkasa nieHkKa NCnyckaeT CBeT.

MnaBHoe npenmyllectso OLED ancnnes, B TOM, 4HTO OHa UCMNyCKaeT CBOMN COBCTBEHHbLIN CBET, U He
TpebyeT Apyroro NCTOYHMKA NoacBeTKM. o 3Ton npuinHe OLED gmncnnen 4acTo MMeT NyyLllni

KOHTPACT, APKOCTb 1 yribl 0630pa npu cpaBHeHUn ¢ LCD gucnnesmu.
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Opyroe BaxHoe csoncTBo OLED gucnnesa 3To ypoBeHb YepHOro uBeTa. Tak Kak KaXkAbl NuKcesb
ncnyckaet cson ceeT B OLED aucnnee, 4Tobbl NONYYUTb YEPHbIN CBET, AOCTATOYHO OTKJIIOYUTb

70707270707 2707070727707 SSD1306
OLED 7?7°?2777?7?7

XoTnTte ucnonbizoBaTb OLED ancnnenn B Bawmnx DYl npoekTax? XoTuTe oTobparkaTb BaXKHYIO

nHcopmauwuto, Bpoae IP agpeca, Anpeca Web cepsepa? Torga moaysb SSD1306 oTnMYHbIN BbIGOP!

3TOT MOAYJIb COCTOUT N3 MOHOXpoMHOro OLED gucnnesd ¢ paspewweHnem 128 Ha 64 nukcens.

OnaroHanb Takoro aucnnes 0.96. 3ToT aucnnen ncnonbsyet SSD1306 OLED apansep.

SSD1306 OLED Displays have three types of communication interfaces:

e -bit 6800 Parallel Interface
e 3 0r 4 wire SPI
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e |2C Of these, the 12C and SPI type OLEDs are very common. It is possible of change the

configuration from SPI to I12C and vice-versa (you have solder / de-solder some SMD

resistors). The model that | have is using 4-wire SPI Communication.

The SSD1306 OLED Driver IC has 128 x 64 bits Graphic Display Data RAM (GDDRAM). It is divided

into eight pages (PAGE 0 to PAGE 7) and each page has 128 Segments. Again, each segment

consists of 8-bits and each bit represents one pixel of the display.

So, 8 Pages * 128 Segments * 8 Bits = 8192 Bits (1024 Bytes).
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Pinout of OLED Display Module

The following table shows the Pinout of 7-pin SPI based OLED Display Module.

Pin (Alternative Names)
GND
VCC

DO (SCK, SCL, CLK)

Description

Ground

Power Supply

Clock
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Pin (Alternative Names) Description

D1 (MOSI, SDA) Data

RES (RST) Reset

DC (AO) Data / Command Selection
Cs Chip Select

GND

VCC
DO/SCK/SCL
D1/MOSI/SDA
RES/RST

DC

s

Power Supply

The SSD1306 OLED Driver IC runs on VDD = 1.65V to 3.3V and the actual OLED Panel runs on VCC
= 7V to 15V. The OLED Display Module takes care of these wide ranges of voltage requirements
with a charge pump circuit (for Panel) and regulator (for Driver IC) from a single power supply

(usually between 3V and 5V).

This makes the OLED Display Module to be connected to different boards like Arduino (with 5V
logic) and ESP32 (with 3.3V logic).

ESP32 OLED Display Interface

Let us now see how to interface an OLED Display with ESP32. First thing to understand is that the

communication interface is SPI. So, look at the Pinout of ESP32 and identify the SPI Pins.
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From the above image, HSPI and VSPI are available on ESP32 Development Board for SPI Interface.

Let us use the VSPI peripheral. The pins for VSPI in ESP32 are:

VSPI Pin GPIO Pin
VSPI_MOSI  GPIO 23
VSPI_MISO GPIO 19
VSPI_CLK  GPIO 18

VSPICS  GPIOS

and VSPI for interfacing SPI Devices.

“ NOTE: ESP32 has totally 4 SPI Peripherals. (SPIO, SPI1, HSPI and VSPI). SPIO is
dedicated to SPI Flash IC. SPI1 shares the hardware with SPIO. This leaves HSPI

The following table shows the connections between ESP32 and OLED Display Module. In total, we

have to make seven connections as this is an SPI OLED Display.

OLED Display ESP32

GND GND


https://notepad.gasick.ru/uploads/images/gallery/2023-04/image-1680892985456.png

OLED Display ESP32

VCC 3.3V
DO (SCK) GPIO 18
D1 (MOSI) GPIO 23
RES GPIO 17
DC GPIO 16
CS GPIO 5

Components Required

e ESP32 DevKit Development Board
e OLED Display Module

e Breadboard

e Connecting Wires

e Micro USB Cable

Circuit Diagram

The following image shows the circuit diagram for Interfacing SPI OLED Display with ESP32.
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Preparing Arduino IDE

Before writing the code, you need to download some libraries for Arduino IDE related to SSD1306

OLED Display.

| made a dedicated tutorial on how to install ESP32 Board in Arduino IDE. You can check out that

tutorial first. Now, open the Arduino IDE and go to Tools -> Manage Libraries. . .
Arduino-IDE-OLED-Library-1

A Library Manager window will pop-up. In the search bar, type “ssd1306” and from the results
select the “Adafruit SSD1306” option and click on install. This library is written specifically for
monochrome OLED Displays based on SSD1306 Driver IC. The supported resolutions are 128 x 32
and 128 x 64.

&) Library Manager e
Type Al « | Tapic [al v Jf ssd1306 o!
ACROBOTIC S5D1306 ~
by ACROBOTIC

Library for S5D1206-powered OLED 128x64 displays! This is a library for displaying text and images in 5501206-powered
OLED 128x64 displays; includes support for the ESPE266 SoC!
Maore info

Adafruit SSD1306 @'
by Adafruit
SSD1206 oled driver library for mo hrome 128x64 and 128x22 displays S501206 oled driver library for monochrome 128x64
and 128x32 displays

Maore info

Version 2.4.3 Inztall

by Adafruit + mcauser

S5D1206 oled driver library for Wemos D1 Mini OLED shield This is based on the Adafruit library, with additional code added to
support the 64x48 display by mcauser.

More info

Close

After installing SSD1306 Library, search for “gfx” and install “Adafruit GFX Library”. This is a

graphics library by Adafruit for displaying basic graphics like lines, circles, rectangles etc.
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P
Type |al « | Topic |All () igfx
Adafruit DotStarMatrix s
by Adafruit
Adafruit_GFX-compatible library for DotStar grids Adafruit_GFX-compatible library for DotStar grids
More info

Version 1.0.5 « Instal

Adafruit GFX Library

by Adafruit Version 1.10.6 INSTALLED

Adafruit GFX graphics core library, this [ the 'core’ class that all cur other graphics libraries derive from. Instzll this library in
addition to the display library for your hfidware.

More info

Adafruit ImageReader Library

by Adafruit

Companion library for Adafruit_GFX and Adafruit_EPD to load images from SD card. Install this library in addition to
Adafruit_GFX and the display library for your hardware (e.g. Adafruit_ILI9341), plus the Adafruit_SPIFlash library and SdFat.
More info

Close

Close the library manager window after downloading all the necessary libraries. Now, make sure
that ESP32 Board is selected in Arduino IDE (Tools -> Board -> ESP32 Arduino -> ESP32 Dev
Module).

Testing ESP32 OLED Display

After making all the necessary connections, we will now proceed to write a test code for ESP32 to
display some text and graphics on the OLED Display. In this code, | am testing various features of
the OLED Display like displaying normal text, inverted text, scrolling text, displaying ASCII

Characters, setting font size.

| also added the code for displaying graphics like rectangle, filled rectangle, rounded rectangle,

filled rounded rectangle, circle, filled circle, triangle and filled triangle.

Finally, | took the “Electronics Hub” logo and converted it into a bitmap and displayed it on the

OLED Display.

#include <SPI.h>
#include <Wire.h>

#include <Adafruit GFX.h>
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#include <Adafruit SSD1306.h>

#define
#define

#define
#define
#define
#define
#define

SCREEN_WIDTH 128
SCREEN_HEIGHT 64

OLED MOSI 23
OLED CLK 18

OLED DC 16
OLED CS 5
OLED RESET 17

Adafruit SSD1306 display(SCREEN WIDTH, SCREEN HEIGHT,
OLED MOSI, OLED CLK, OLED DC, OLED RESET, OLED CS);

const unsigned char

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, O0x060, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, O0x00, 0x00, O0x00, 0x00,

0x00, 0x00, 0x00, 0x00, O0x00, 0x00,

0x00, 0x00, Ox00, 0x00, O0x00, 0x00,

0x00, 0x00, O0x00, 0x00, O0x00, 0x00,

0x00, 0x00, Ox00, 0x00, O0x00, 0x00,

0x00, 0x00, O0x060, 0x00, O0x00, 0x00,

electronicshub logo [] PROGMEM = {

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,



0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, O0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, OXff,
0x80,

0x00, 0x00, 0x00, 0x00, Ox00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, O0x0f, Oxff, Oxff, OXff,
0x80,

0x00, 0x00, 0x00, 0x00, Ox00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x03, Oxed, 0x07, Oxc3, 0x87, Oxcf, Ox03, 0x02, 0x11l, Ox07, 0x04, O0x0f, Oxbd, Oxbd, 0Oxc7,
0x80,

0x03, Oxed, 0x07, Oxc3, Oxc7, Oxcf, OxO07, O0x82, 0x1ll, Ox07, O0x8e, Ox0f, Oxbd, Oxbd, 0Oxc7,
0x80,

0x02, O0x04, 0x04, 0x06, Oxcl, 0x01, 0x84, 0Oxc2, 0x11l, Ox0d, Ox8a, Ox0f, Oxbd, Oxbd, Oxf3,
0x80,

0x02, 0x04, 0x04, 0x04, 0x61, O0x00, 0x88, 0x42, 0x1l, 0x08, O0x8a, Ox0f, Oxbd, Oxbd, Oxfb,
0x80,

0x02, 0x04, 0x04, O0x0Oc, 0x21, 0x00, 0x88, 0x43, 0x11l, 0x10, 0x08, 0x0f, Oxbd, Oxbd, Oxfb,
0x80,

0x02, 0x04, 0x04, 0x08, Ox01, 0x00, 0x88, 0x23, O0x11l, 0x10, 0x08, O0x0f, Oxbd, Oxbd, Oxfb,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x00, 0x88, 0x23, 0x1l, 0x10, 0x08, 0x0f, Oxbd, Oxbd, 0xfb,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x00, 0x90, 0x23, O0x11l, 0x10, 0x08, 0x0f, Oxbd, Oxbd, 0xfb,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x00, 0x90, 0x22, 0x91, 0x10, 0x08, O0x0f, Oxbd, Oxbd, 0xf7,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x00, 0x90, 0x22, 0x91, 0x10, O0x0e, Ox0f, Oxbd, Oxbd, 0Oxc7,
0x80,

0x03, 0x84, 0x07, 0x08, 0x01, 0x00, 0x90, 0x22, 0x91, 0x10, 0x06, O0x0f, 0x81, Oxbd, 0Oxc7,
0x80,

0x03, 0x84, 0x07, 0x08, 0x01, 0x07, O0x90, 0x22, 0xdl, 0x10, 0x03, Ox0f, Ox81, Oxbd, 0xf7,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x07, 06x10, 0x22, 0x51, 0x10, 0x01, O0x0f, Oxbd, Oxbd, 0xfb,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x06, 0x10, 0x22, 0x51, 0x10, 0x01, 0x0f, Oxbd, Oxbd, Oxfb,



0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x02, O0x10, 0x22, 0x51, 0x10, 0x01, Ox0f, Oxbd, Oxbd, Oxfb,
0x80,

0x02, 0x04, 0x04, 0x08, 0x01, 0x02, O0x08, 0x22, 06x31, 0x10, 0x01, 0x0f, Oxbd, Oxbd, 0xfb,
0x80,

0x02, 0x04, 0x04, 0x08, 6x01, 0x01, 06x68, 0x22, 0x31, 0x10, 0x01, O0x0f, Oxbd, Oxbd, Oxfb,
0x80,

0x02, 0x04, 0x04, 0x0c, 0x21, O0x01, Ox08, Ox42, 0x31, 0x10, 0x01, Ox0f, Oxbd, Oxdb, Oxfb,
0x80,

0x02, 0x04, 0x04, O0x04, 0x61, 0x01, Ox88, 0x42, 0x31, 0x08, 0x99, 0x0f, Oxbd, Oxdb, 0xf3,
0x80,

0x02, 0x04, 0x04, 0x06, Oxcl, Ox00, 0x84, 0Oxc2, 0x11l, Ox0d, O0x8b, Ox0f, Oxbd, O0xc3, 0Oxc7,
0x80,

0x03, 0Oxe7, Oxc7, Oxc3, Oxcl, Ox00, Ox87, 0x82, 0x1ll, Ox07, Ox8e, Ox0f, Oxbd, Oxe7, 0Oxc7,
0x80,

0x03, 0Oxe7, Oxc7, Oxc3, O0x81l, 0Ox00, 0x83, 0x02, 0x11l, Ox07, O0x06, Ox0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, OXff,
0x80,

0x00, 0x00, 0x00, Ox00, 0x00, 0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, Ox00, 0x00, 0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, 0x00, Ox00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x00, 0x00, 0x00, Ox00, 0x00, 0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x0f, Oxff, Oxff, Oxff,
0x80,

0x07, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff,
0x80,

0x07, Oxff, Oxff, oxff, oxff, oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, oxff, Oxff, Oxff,
0x80,

0x00, 0x02, 0x00, Ox00, O0x00, 0x00, 0x00, O0x00, O0x00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, 0x02, O0x00, Ox00, O0x00, 0x00, 0x00, O0x00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, 0x02, 0x00, 0x00, 0x00, 0x00, 0x00, O0x00, 0x00, 0x00, O0x00, 0x00, 0x00, 0x00, 0x00,
0x00,

0x00, 0x02, 0x00, Ox00, O0x00, 0x00, 0x00, O0x00, O0x00, O0x00, 0x00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, 0x04, 0x00, 0x00, 6x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,



0x00,

0x00, 0x04, 0x00, Ox00, Ox00, 0x00, 0x00, O0x00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, Ox04, O0x00, Ox00, Ox00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, O0x00, Ox00, Ox00, O0x00,
0x00,

0x00, 0x08, 0x00, Ox00, O0x00, 0x00, 0x00, O0x00, Ox00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x07, OxfO, 0x00, Ox00, O0x00, 0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00, Ox00, 0x00, 0x00,
0x00,

0x00, Ox00, Ox00, OxO00, Ox00, 0x00, 0x00, 0x00, 0x00, O0x00, 0x00, O0x00, Ox00, Ox00, O0x00,
0x00,

0x00, 0x00, O0x00, Ox00, O0x00, 0x00, 0x00, O0x00, Ox00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, Ox00, Ox00, OxO00, Ox00, 0x00, 0x00, 0x00, 0x00, O0x00, 0x00, O0x00, Ox00, Ox00, O0x00,
0x00,

0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00, 0x00, O0x00, O0x00, O0x00, Ox00, Ox00, O0x00,
0x00,

0x00, 0x00, 0x00, Ox00, Ox00, 0x00, 0x00, O0x00, Ox00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00,

0x00, Ox00, Ox00, OxO00, Ox00, 0x00, 0x00, 0x00, 0x00, O0x00, 0x00, Ox00, Ox00, Ox00, O0x00,
0x00,

0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00, 0x00, 0x00, O0x00, O0x00, Ox00, Ox00, O0x00,
0x00
b

void setup()
{
Serial.begin(115200);
if(!display.begin(SSD1306 SWITCHCAPVCC))
{
Serial.println(F("SSD1306 allocation failed"));
for(;;);

display.clearDisplay();
display.display();
delay(1000);

display.clearDisplay();
display.drawBitmap(@, 0, electronicshub logo, SCREEN WIDTH, SCREEN HEIGHT, SSD1306 WHITE);



display.display();
delay(1000);

}

void loop()

{
AllPixels();
TextDisplay();
InvertedTextDisplay();
ScrollText();
DisplayChars();
TextSize();
DrawRectangle();
DrawFilledRectangle();
DrawRoundRectangle();
DrawFilledRoundRectangle();
DrawCircle();
DrawFilledCircle();
DrawTriangle();

DrawFilledTriangle();

void AllPixels()
{
int i;
int j;
display.clearDisplay();
for(i=0;i<64;i++)
{
for(j=0;j<128;j++)
{
display.drawPixel(j, i, SSD1306 WHITE);

}

display.display();
delay(30);

for(i=0;i<64;i++)



for(j=0;j<128;j++)
{
display.drawPixel(j, i, SSD1306 BLACK);

}
display.display();
delay(30);

void TextDisplay()

{
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.setCursor(5,28);
display.println("Electronics Hub");
display.display();
delay(3000);

void InvertedTextDisplay()

{
display.clearDisplay();
display.setTextColor(SSD1306 BLACK, SSD1306 WHITE);
display.setCursor(5,28);
display.println("Electronics Hub");
display.display();
delay(3000);

void ScrollText()

{
display.clearDisplay();
display.setCursor(0,0);
display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.println("This is a");



display.println("Scrolling");
display.println("Text!");
display.display();

delay(100);
display.startscrollright (0x00, 0xOF);
delay(2000);

//display.stopscroll();

//delay(1000);
display.startscrollleft(0x00, OxOF);
delay(2000);

//display.stopscroll();

//delay(1000);
display.startscrolldiagright (0x00, 0xOF);
delay(2000);
display.startscrolldiagleft(0x00, OxOF);
delay(2000);

display.stopscroll();

void DisplayChars()

{
display.clearDisplay();

display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.setCursor(0, 0);
display.cp437(true);

for(intl6 t i=0; 1<256; i++)

{
if(i == '\n")
{
display.write(' ');
}
else
{
display.write(1i);
}



display.display();
delay(4000);

}

void TextSize()

{
display.clearDisplay();

display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.setCursor(0,0);
display.println(F("Size: 1"));
display.println(F("ABC"));

display.setTextSize(2);
display.setTextColor(SSD1306 WHITE);
display.println("Size: 2");
display.println(F("ABC"));

display.display();
delay(3000);

void DrawRectangle()

{
display.clearDisplay();
display.setTextSize(1l);
display.setTextColor(WHITE);
display.setCursor(0,0);
display.println("Rectangle");
display.drawRect(0, 15, 90, 45, SSD1306 WHITE);
display.display();
delay(2000);

void DrawFilledRectangle()

{
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0,0);



display.
display.
display.

println("Filled Rectangle");
fillRect (0, 15, 90, 45, SSD1306 WHITE);
display();

delay(2000);

void DrawRoundRectangle()

{

display.
display.
display.
display.
display.
display.
display.

clearDisplay();

setTextSize(1);

setTextColor(SSD1306 WHITE);

setCursor(0,0);

println("Round Rectangle");

drawRoundRect (0, 15, 90, 45, 10, SSD1306 WHITE);
display();

delay(2000);

void DrawFilledRoundRectangle()

{

display.
display.
display.
display.
display.
display.
display.

clearDisplay();

setTextSize(1);

setTextColor(SSD1306 WHITE);

setCursor(0,0);

println("Filled Round Rect");

fillRoundRect (0, 15, 90, 45, 10, SSD1306 WHITE);
display();

delay(2000);

void DrawCircle()

{

display.
display.
display.
display.
display.
display.

clearDisplay();
setTextSize(1l);
setTextColor(SSD1306 WHITE);
setCursor(0,0);
println("Circle");

drawCircle(30, 36, 25, SSD1306 WHITE);



display.display();
delay(2000);

}

void DrawFilledCircle()

{
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.setCursor(0,0);
display.println("Filled Circle");
display.fillCircle(30, 36, 25, SSD1306 WHITE);
display.display();
delay(2000);

void DrawTriangle()

{
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.setCursor(0,0);
display.println("Triangle");
display.drawTriangle(30, 15, 0, 60, 60, 60, SSD1306 WHITE);
display.display();
delay(2000);

void DrawFilledTriangle()

{
display.clearDisplay();
display.setTextSize(1l);
display.setTextColor(SSD1306 WHITE);
display.setCursor(0,0);
display.println("Filled Triangle");
display.fillTriangle(30, 15, 0, 60, 60, 60, SSD1306 WHITE);
display.display();
delay(2000);



Conclusion

A simple tutorial on how to interface SPI OLED Display Module with ESP32 DevKit Board. You
learned the pinout of SSD1306 OLED Display, necessary connections for SPI Interface with ESP32,

download libraries for Arduino IDE and display some text, graphics and image on the OLED Display
using ESP32.
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#define CLK 2
Arduino
#define DT 3
Arduino
#define SW 4

Arduino

int counter = 0;

int currentStateCLK;
int lastStateCLK;
String currentDir ="";

unsigned long lastButtonPress = 0;

void setup()

{
pinMode (CLK, INPUT);
pinMode (DT, INPUT);
pinMode(SW, INPUT PULLUP);
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Serial.begin(9600); // Co3paeM nocnepoBaTeflbHYW CBfA3b
lastStateCLK = digitalRead(CLK);
pinMode (13, OUTPUT); // CunTbiBaeMm 3HaveHune c CLK

}

void loop()

{
currentStateCLK = digitalRead(CLK); // CumTbiBaeM 3HayeHue c CLK

// TlpoBepseM u3MeHwunocb nu coctosfiHne CLK
if (currentStateCLK != lastStateCLK && currentStateCLK == 1){
if (digitalRead(DT) != currentStateCLK) {
counter --;
currentDir ="CCW";
} else {
counter ++;
currentDir ="CW";
}
Serial.print("Direction: ");
Serial.print(currentDir);
Serial.print(" | Counter: ");

Serial.println(counter);

}
lastStateCLK = currentStateCLK; // 3anonocnegHee cocTtosiHne CLK
int btnState = digitalRead(SW); // CunTbiBaeM cocTosiHue BbiBOga SW
if (btnState == LOW){ // Ecnn cocTtosHue LOW, KHOMKa HaxaTa
if (millis() - lastButtonPress > 50){ // Ecnu coctosaHue LOW B TeyeHunm 50 MKC, KHOMKa
HaxaTa

Serial.println("Button pressed!"); // OTnpaBka coobuweHus
switch (digitalRead(13)) { // nepeBoguM cBeTOAMOL B MPOTUBOMOSIOKHOE COCTOSHME
case HIGH:
digitalWrite(13, LOW);
break;
case LOW:
digitalWrite(13, HIGH);

break;



lastButtonPress = millis();

}
delay(1); // TMay3a



