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+VCC and IOVDD to GND —0.3V to +6V

Analog Inputs to GND —0.3V to +VCC + 0.3V
Digital Inputs to GND —0.3V to IOVDD + 0.3V
Power Dissipation . 250mW

Maximum Junction Temperature +150°C

Operating Temperature Range .—40°C to +85°C
Storage Temperature Range —65°C to +150°C

Lead Temperature (soldering. 10s) +300°C
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.M Vee+0.3 7y oo -0.3 » a3 o»hRueT 707150 N vt 6 7Y X1 Vee 1 nnaw o ahannn

XPT2046 mop7n .3

21'37 SW 2707 7°P5N DR NIRNA AR 79207

Number Pin Name Descriptions

1 VCC Operating power supplies
GND System ground level blocks
cs Chip select input pin (“Low” enable)

This signal will reset the device and must be applied to
4 RESET properly initialize the chip.
Signal is active low.

This pin is used to select “Data or Command” .
5 RS When RS =1, data is selected.
When RS ='0’, command is selected

Low, Serial in/out signal.

€ SDAMOS)) High, Serial input signal.

SCL This pin is used serial interface clock
BL_EN LCD backlight enable (is active high)
SDO(MISO) |Serial output signal

External Clock Input. This clock runs the SAR conversion

1 LS process and synchronizes serial data I/O.
Chip Select Input. Controls conversion timing and
11 T_CS Bk : 4
= enables the serial input/output register.
12 T DIN Serial Data Input. If CS is LOW, data is latched on
- rising edge of DCLK.
Serial Data Output. Data is shifted on the falling
13 T_DOUT edge of DCLK. This output is high impedance
when CS is HIGH.
14 PENIRQ Pen Interrupt.
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. IDE 1°R177R 92 71712957 nasaoa men .6
;DR MWL WO amR ppnab 70 . Bodmer Sw "TFT eSPI" - miownn n?oana wanwl TFT-2 735700

Arduino library manager (Sketch->Include Libaries->Manage Libraries)
.install y¥a? “TFT_eSPI” wan®
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https://github.com/Bodmer/TFT eSPI

JPRITIRT N°I907 AIpNA YA
PRI DR MAWD MR2T M7 AR P . User_Setup.h yapa nx nnan TFT_espi i n»190% 0107
.(Fva D ) oabw 3w C10% /oy v 02707 R Pow 2% oowh wo . 119488 1217 oy TFT 2 nwnnwi IR

M Y7 MW noon T 7R, "R 77 ARN IR aonnn2
1 USER DEFINED SETTINGS
/I Set driver type, fonts to be loaded, pins used and SPI control method etc
I
/I See the User_Setup_Select.h file if you wish to be able to define multiple
/I setups and then easily select which setup file is used by the compiler.
I
/I 1f this file is edited correctly then all the library example sketches should
/I run without the need to make any more changes for a particular hardware setup!

/' Note that some sketches are designed for a particular TFT pixel width/height

| R R R R R R R R R A R R R B R R R
"

/I Section 1. Call up the right driver file and any options for it

I

[ S R R R R R R R R R R R R R R A R R R R R

/I Define STM32 to invoke optimised processor support (only for STM32)
[l#define STM32

/I Defining the STM32 board allows the library to optimise the performance
// for UNO compatible "MCUfriend" style shields

/I#define NUCLEO 64 TFT

/l#define NUCLEO_144 TFT

/I STM32 8 bit parallel only:

/I 1f STN32 Port A or B pins 0-7 are used for 8 bit parallel data bus bits 0-7
/I then this will improve rendering performance by a factor of ~8x
/l#define STM_PORTA_DATA _BUS
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I1#define STM_PORTB_DATA_BUS

/I Tell the library to use 8 bit parallel mode (otherwise SPI is assumed)
/l#define TFT_PARALLEL_8_BIT

/I Display type - only define if RPi display
/I#define RP1_DISPLAY_TYPE // 20MHz maximum SPI

/I Only define one driver, the other ones must be commented out

/l#define 1L19341_DRIVER [/ Generic driver for common displays
/l#definelL19341_2_DRIVER//Alternativel L1934 1driver,seehttps://github.com/Bodmer/TFT_eSPI/issues/1172
/l#define ST7735_DRIVER  // Define additional parameters below for this display

/l#define ILI9163_DRIVER // Define additional parameters below for this display

/I#define S6D02A1_DRIVER

/I#define RPI_IL19486_DRIVER // 20MHz maximum SPI

/I#define HX8357D_DRIVER

/I#define 1L19481_DRIVER

/I#define 1L19486_DRIVER

#define IL19488_DRIVER // WARNING: Do not connect IL19488 display SDO to MISO if other devices share the SPI bus
(TFT SDO does NOT tristate when CS is high)

/I#define ST7789_DRIVER  // Full configuration option, define additional parameters below for this display
/I#define ST7789_2_DRIVER /I Minimal configuration option, define additional parameters below for this display
/I#define R61581_DRIVER

/I#define RM68140_DRIVER

[/I#define ST7796_DRIVER

/l#define SSD1351_DRIVER

[/I#define SSD1963_480 DRIVER

/l#define SSD1963_800_DRIVER

[/I#define SSD1963_800ALT_DRIVER

[/l#define 1L19225_DRIVER

/I#define GC9A01_DRIVER

/I Some displays support SPI reads via the MISO pin, other displays have a single
/I bi-directional SDA pin and the library will try to read this via the MOSI line.
/I To use the SDA line for reading data from the TFT uncomment the following line:

/I #define TFT_SDA _READ  // This option is for ESP32 ONLY, tested with ST7789 and GC9AO01 display only

/' For ST7735,ST7789 and IL19341 ONLY, define the colour order IF the blue and red are swapped on your display

/I Try ONE option at a time to find the correct colour order for your display
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/I #define TFT_RGB_ORDER TFT_RGB // Colour order Red-Green-Blue
/I #define TFT_RGB_ORDER TFT_BGR // Colour order Blue-Green-Red

/I For M5Stack ESP32 module with integrated 1L19341 display ONLY, remove // in line below

/] #define M5STACK

/I'For ST7789, ST7735,1L19163 and GC9AQ01 ONLY, define the pixel width and height in portrait orientation
I #define TFT_WIDTH 80

I #define TFT_WIDTH 128

/] #define TFT_WIDTH 240 // ST7789 240 x 240 and 240 x 320

I/ #define TFT_HEIGHT 160

I #define TFT_HEIGHT 128

/I #define TFT_HEIGHT 240 // ST7789 240 x 240

Il #define TFT_HEIGHT 320 // ST7789 240 x 320

/I #define TFT_HEIGHT 240 // GC9A01 240 x 240

/I For ST7735 ONLY, define the type of display, originally this was based on the

/Il colour of the tab on the screen protector film but this is not always true, so try

/I out the different options below if the screen does not display graphics correctly,

/I e.g. colours wrong, mirror images, or stray pixels at the edges.

/I Comment out ALL BUT ONE of these options fora ST7735 display driver, save this
/I this User_Setup file, then rebuild and upload the sketch to the board again:

/I #define ST7735_INITB

/] #define ST7735_GREENTAB

I/ #define ST7735_GREENTAB2

I/ #define ST7735_GREENTAB3

/] #define ST7735_GREENTAB128 // For 128 x 128 display

I/ #define ST7735_GREENTAB160x80 // For 160 x 80 display (BGR, inverted, 26 offset)
I #define ST7735_REDTAB

/I #define ST7735_BLACKTAB

/I #define ST7735_REDTAB160x80 // For 160 x 80 display with 24 pixel offset

/I I colours are inverted (white shows as black) then uncomment one of the next

/1 2 lines try both options, one of the options should correct the inversion.

/1 #define TFT_INVERSION_ON
/1 #define TFT_INVERSION_OFF

10
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[ S R R R R R R R R R R R R R R R R R R R
I

/I Section 2. Define the pins that are used to interface with the display here

I

I A A A R R R R

/I'If a backlight control signal is available then define the TFT_BL pin in Section 2

/I below. The backlight will be turned ON when tft.begin() is called, but the library

/I needs to know if the LEDs are ON with the pin HIGH or LOW. If the LEDs are to be
/I driven with a PWM signal or turned OFF/ON then this must be handled by the user
/I sketch. e.g. with digitaIWrite(TFT_BL, LOW);

#define TFT_BL 32 /I LED back-light control pin .
#define TFT_BACKLIGHT_ON HIGH // Level to turn ON back-light (HIGH or LOW)

/I We must use hardware SPI, a minimum of 3 GPIO pins is needed.

/I Typical setup for ESP8266 NodeMCU ESP-12 is :

1

/I Display SDO/MISO to NodeMCU pin D6 (or leave disconnected if not reading TFT)

/I Display LED  to NodeMCU pin VIN (or 5V, see below)

/I Display SCK  to NodeMCU pin D5

/I Display SDI/MOSI to NodeMCU pin D7

/I Display DC (RS/AO)to NodeMCU pin D3

// Display RESET  to NodeMCU pin D4 (or RST, see below)

/I Display CS to NodeMCU pin D8 (or GND, see below)

// Display GND to NodeMCU pin GND (0V)

/I Display VCC  to NodeMCU 5V or 3.3V

1

/I The TFT RESET pin can be connected to the NodeMCU RST pin or 3.3V to free up a control pin
I

/I The DC (Data Command) pin may be labelled AO or RS (Register Select)

I

/I With some displays such as the IL19341 the TFT CS pin can be connected to GND if no more
/I SPI devices (e.g. an SD Card) are connected, in this case comment out the #define TFT_CS
/'line below so it is NOT defined. Other displays such at the ST7735 require the TFT CS pin

/I to be toggled during setup, so in these cases the TFT_CS line must be defined and connected.
I

/I The NodeMCU DO pin can be used for RST

11
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I

I

/I Note: only some versions of the NodeMCU provide the USB 5V on the VIN pin
/I'1f 5V is not available at a pin you can use 3.3V but backlight brightness

/1 will be lower.

Il ###### EDIT THE PIN NUMBERS IN THE LINES FOLLOWING TO SUIT YOUR ESP8266 SETUP ######

/I For NodeMCU - use pin numbers in the form PIN_Dx where Dx is the NodeMCU pin designation
/I#define TFT_CS PIN_D8 // Chip select control pin D8

/I#define TFT_DC PIN_D3 // Data Command control pin

/l#define TFT_RST PIN_D4 // Reset pin (could connect to NodeMCU RST, see next line)

/l#define TFT_RST -1 // Set TFT_RST to -1 if the display RESET is connected to NodeMCU RST or 3.3V

/I#define TFT_BL PIN_D1 // LED back-light (only for ST7789 with backlight control pin)

/I#define TOUCH_CSPIN_D2 // Chip select pin (T_CS) of touch screen

[I#define TFT_WR PIN_D2 /I Write strobe for modified Raspberry Pi TFT only

I ###### FOR ESP8266 OVERLAP MODE EDIT THE PIN NUMBERS IN THE FOLLOWING LINES ######

/I Overlap mode shares the ESP8266 FLASH SPI bus with the TFT so has a performance impact
/I but saves pins for other functions. It is best not to connect MISO as some displays

// do not tristate that line when chip select is high!

/1 On NodeMCU 1.0 SD0=MISO, SD1=MOSI, CLK=SCLK to connect to TFT in overlap mode
// On NodeMCU V3 S0 =MISO, S1=MOSI, S2 =SCLK

/I In ESP8266 overlap mode the following must be defined

/l#define TFT_SPI_OVERLAP

/I In ESP8266 overlap mode the TFT chip select MUST connect to pin D3

Il#define TFT_CS PIN_D3

/I#define TFT_DC PIN_D5 // Data Command control pin

[I#define TFT_RST PIN_D4 // Reset pin (could connect to NodeMCU RST, see next line)

[I#define TFT_RST -1 // Set TFT_RST to -1 if the display RESET is connected to NodeMCU RST or 3.3V

12
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I ###### EDIT THE PIN NUMBERS IN THE LINES FOLLOWING TO SUIT YOUR ESP32 SETUP  ######

/I For ESP32 Dev hoard (only tested with 1L19341 display)

/I The hardware SPI can be mapped to any pins

/I for 9488 driver

#define TFT_MISO 19

#define TFT_MOSI 23

#define TFT_SCLK 18

#define TFT_CS 15 // Chip select control pin

#define TFT_DC 2 // Data Command control pin

#define TFT_RST 4 // Reset pin (could connect to RST pin)

[l#define TFT_RST -1 // Set TFT_RST to -1 if display RESET is connected to ESP32 board RST

/I For ESP32 Dev board (only tested with GC9AQ1 display)
/I The hardware SPI can be mapped to any pins

/I#define TFT_MOSI 15 // In some display driver board, it might be written as "SDA" and so on.
/l#define TFT_SCLK 14

/I#define TFT_CS 5 // Chip select control pin

[I#define TFT_DC 27 // Data Command control pin

/I#define TFT_RST 33 // Reset pin (could connect to Arduino RESET pin)

/I#define TFT_BL 22 // LED back-light

#define TOUCH_CS 21  // Chip select pin (T_CS) of touch screen

[I#define TFT_WR 22 /] Write strobe for modified Raspberry Pi TFT only

// For the M5Stack module use these #define lines

[I#define TFT_MISO 19

[/l#define TFT_MOSI 23

/I#define TFT_SCLK 18

/I#define TFT_CS 14 // Chip select control pin

/I#define TFT_DC 27 // Data Command control pin

/I#define TFT_RST 33 // Reset pin (could connect to Arduino RESET pin)
/I#define TFT_BL 32 // LED back-light (required for M5Stack)

Il ######  EDIT THE PINs BELOW TO SUIT YOUR ESP32 PARALLEL TFT SETUP HHBHHH

/I The library supports 8 bit parallel TFTs with the ESP32, the pin
/1 selection below is compatible with ESP32 boards in UNO format.

13
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/I Wemos D32 boards need to be modified, see diagram in Tools folder.
/I Only 1L19481 and IL19341 based displays have been tested!

/I Parallel bus is only supported for the STM32 and ESP32
/I Example below is for ESP32 Parallel interface with UNO displays

/I Tell the library to use 8 bit parallel mode (otherwise SPI is assumed)
[l#define TFT_PARALLEL 8 BIT

/I The ESP32 and TFT the pins used for testing are:

/l#define TFT_CS 33 /I Chip select control pin (library pulls permanently low
/l#define TFT_DC 15 // Data Command control pin - must use a pin in the range 0-31
/l#define TFT_RST 32 // Reset pin, toggles on startup

/I#define TFT_WR 4 // Write strobe control pin - must use a pin in the range 0-31
/I#define TFT_RD 2 // Read strobe control pin

/I#define TFT_DO 12 // Must use pins in the range 0-31 for the data bus
/I#define TFT_D1 13 // so a single register write sets/clears all bits.
/I#define TFT_D2 26 // Pins can be randomly assigned, this does not affect
/I#define TFT_D3 25 // TFT screen update performance.

/l#define TFT_D4 17

[l#define TFT_D5 16

[l#define TFT_D6 27

[l#define TFT_D7 14

Il ######  EDIT THE PINs BELOW TO SUIT YOUR STM32 SPI TFT SETUP

/' The TFT can be connected to SPI port 1 or 2

/l#define TFT_SPI_PORT 1 // SPI port 1 maximum clock rate is 55MHz
/I#define TFT_MOSI PA7

/I#define TFT_MISO PA6

/I#define TFT_SCLK PA5

/I#define TFT_SPI_PORT 2 // SPI port 2 maximum clock rate is 27MHz
/l#define TFT_MOSI PB15
[l#define TFT_MISO PB14
/l#define TFT_SCLK PB13

/I Can use Ardiuno pin references, arbitrary allocation, TFT_eSPI controls chip select

14
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/I#define TFT_CS D5 // Chip select control pinto TFT CS

/I#define TFT_DC D6 // Data Command control pin to TFT DC (may be labelled RS = Register Select)
/I#define TFT_RST D7 // Reset pin to TFT RST (or RESET)

/I OR alternatively, we can use STM32 port reference names PXnn

[I#define TFT_CS PE11 // Nucleo-F767ZI equivalent of D5

[I#define TFT_DC PE9 // Nucleo-F767ZI equivalent of D6

/I#define TFT_RST PF13 // Nucleo-F767ZI equivalent of D7

/I#define TFT_RST -1 // Set TFT_RST to -1 if the display RESET is connected to processor reset
/' Use an Arduino pin for initial testing as connecting to processor reset

/I may not work (pulse too short at power up?)

1 SRR R R R R S R R R R R
1

/I Section 3. Define the fonts that are to be used here

I

|| B R

/I Comment out the #defines below with // to stop that font being loaded
/l The ESP8366 and ESP32 have plenty of memory so commenting out fonts is not
/I normally necessary. If all fonts are loaded the extra FLASH space required is

/I about 17Kbytes. To save FLASH space only enable the fonts you need!

#define LOAD_GLCD // Font 1. Original Adafruit 8 pixel font needs ~1820 bytes in FLASH

#define LOAD_FONT2 // Font 2. Small 16 pixel high font, needs ~3534 bytes in FLASH, 96 characters

#define LOAD_FONT4 // Font 4. Medium 26 pixel high font, needs ~5848 bytes in FLASH, 96 characters

#define LOAD_FONT6 // Font 6. Large 48 pixel font, needs ~2666 bytes in FLASH, only characters 1234567890: -.apm
#define LOAD_FONT7 // Font 7.7 segment 48 pixel font, needs ~2438 bytes in FLASH, only characters 1234567890: -.
#define LOAD_FONTS8 // Font 8. Large 75 pixel font needs ~3256 bytes in FLASH, only characters 1234567890: -.
/l#define LOAD_FONTS8N // Font 8. Alternative to Font 8 above, slightly narrower, so 3 digits fita 160 pixel TFT
#define LOAD_GFXFF // FreeFonts. Include access to the 48 Adafruit_GFX free fonts FF1 to FF48 and custom fonts

/I Comment out the #define below to stop the SPIFFS filing system and smooth font code being loaded
/1 this will save ~20kbytes of FLASH
#define SMOOTH_FONT

|| BHEHH R R R R R
I

/I Section 4. Other options
I

15
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1| BHHHHH R R R R R R

/I Define the SPI clock frequency, this affects the graphics rendering speed. Too

/I fast and the TFT driver will not keep up and display corruption appears.

/I With an 1L19341 display 40MHz works OK, 80MHz sometimes fails

/I With a ST7735 display more than 27MHz may not work (spurious pixels and lines)
/I With an 1L19163 display 27 MHz works OK.

/] #define SPI_FREQUENCY 1000000

/] #define SPI_FREQUENCY 5000000

/] #define SPI_FREQUENCY 10000000

/] #define SPI_FREQUENCY 20000000

#define SPI_FREQUENCY 27000000

/1 #define SPI_FREQUENCY 40000000

/1 #define SPI_FREQUENCY 55000000 // STM32 SPI1 only (SPI2 maximum is 27MHz)
/1 #define SPI_FREQUENCY 80000000

/I Optional reduced SPI frequency for reading TFT
#define SPI_READ_FREQUENCY 20000000

/I The XPT2046 requires a lower SPI clock rate of 2.5MHz so we define that here:
#define SPI_TOUCH_FREQUENCY 2500000

/I The ESP32 has 2 free SPI portsi.e. VSPI and HSPI, the VVSPI is the default.
/I'1f the VSPI port is in use and pins are not accessible (e.g. TTGO T-Beam)
/I then uncomment the following line:

/I#define USE_HSPI_PORT

/I Comment out the following #define if "SPI Transactions” do not need to be
/I supported. When commented out the code size will be smaller and sketches will

/l'run slightly faster, so leave it commented out unless you need it!

/I Transaction support is needed to work with SD library but not needed with TFT_SdFat

/I Transaction support is required if other SPI devices are connected.

/I Transactions are automatically enabled by the library for an ESP32 (to use HAL mutex)

/I so changing it here has no effect

I/ #define SUPPORT_TRANSACTIONS

16
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TIPS TWIRD NBOY YN

OMPNRT PRI DR MIYD R 0°2MD 1RIRY NIOINT NRYAI 72w 71000 DR TFT_eSPI 79907 nX 2onyn’ ox72
1827 %2 TFT _eSPI n»1ooaw User _Setup.h yapn nR 7awa 7309907 napni nRb

MANRT M7 92 1212 MR2T MATATT DR N9 e 119W NIoINA HW 902 W User_Setup.h vp N5 W
#define ESP32
#define ILI9488 DRIVER
#define TFT_MISO 19
#define TFT_MOSI 23
#define TFT_SCLK 18
#define TFT_CS 15 // Chip select control pin
#define TFT_DC 2 // Data Command control pin
#define TFT_RST 4 // Reset pin (could connect to RST pin)
/[#define TFT_RST -1 // Set TFT_RST to -1 if display RESET is connected to ESP32 board RST
#define LOAD GLCD A 4
#define LOAD_FONT2 \J
#define LOAD FONT4
#define LOAD FONT6
#define LOAD FONT7
#define LOAD FONTS8

#define LOAD GFXFF °

#define SPI FREQUENCY 40000000
#define SPL READ _FREQUENCY 2000000
#define SPL TOUCH _FREQUENCY 25

T OR2T PI0INT DR DI

®

#include "TFT eSPI on TFT _espi N1o007 5w 77790 7mR2 Mo na»n 1!

#define TITLE " ikpotat.com" // 3nw AyMan

TFT eS eSPI(); // display object

void setup()

{
tft.init();

tft.setRotation(1);  // M1 nnnn A8 landscape v MDD RN
tft.fillScreen(TFT_GREEN);  // 7177 7% A0ana 5w vpon
tft.setTextColor(TFT RED); // o1R yaxa vopwun
tft.drawString(TITLE,120,150,4); // aymaa R 37 www.arikporat.com

}

17
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void loop()
{

: K27 TR NOROI NPINNT NEIT D102 NN Annna

NPIN DX N9APNNT ANANT § 8 MK

. touch 11 9% My Pwnah woR , P10 Yp Yy 17X yaxa "www.arikporat.com" nymina nk TFT 7 %Y o°X11 ox
Dap12 ownaor 3 -5 1 -n setRotation(l)  77ws AR MIwh IR 7027 DX D190 2107 IWOK 391977 INLNT OX

.1 R ©MOHDD NNEN

TORa 7Y BW PR 720N L7

(@my myn nd mnwmnn NN QY MOPW MY Nwn MMM ¥ MM? oMTanT ¥ 12 X117 XPT2046 1
MTVPIRT DR 21272 DAR 79779 99757 2798 W0 MMIVPYR DY o 73°7° 92 .30 MR MR 07 %Y MTIonn
(W N Ym oaen nnn? Yp ) Y mme OR 7w ay (095w nnnh Xm oaen nnn? Xp ) X hw
JInwn Y M X 0 MTOuphR oW P2 MIANTT MY 12 02 271 MENoNn My nw aNsnT 1hna ovnwd
MR 7 MMIVPYRT NN DX 77 XPT2046 71 Naw “20o377 N0IR °0n .¥and NP D1 o8Naa

LD¥D1AN YIPN MN2 DR NIYEN WK L,Z NUIPTNRIP A YR AT Y M X mh May murTiRph

oo 7o Hw XPT2046_Touchscreen xon naw annT . XPT2046 oy m72wia Arduino may m oo pw»

. MDD M50 921732 TN PR TFT_eSPI Tna no%om yan 0n2 35 anaw mon 0kt av .Github 5y
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touched() moxpaDT - q0Mm2 A1 ANT AR AP9T2 N7

AT X . (Z DRAPAW 7772 11TA ) 0N AT PRD YW A70TR %8R 0N YAl W ORI NPT PPN

.(0) false 77°mnn X°7 TR XD OX .7oma 7y an»n ox (1) true
bool touched()  // 21wapw AL Y12 MR HYn ToNa 7Y WO OR true 77N 7OXPNDT

{

const int threshold = 500; // 290w R MY My 72 ¥ D777 YW A0 NN
tft.getTouchRawZ() > threshold; // nmM2n 73°X 7T 07 MY HYnH 7Y°A0 O .H07 1Y oY IR

}
checkForTouch() a*xpnai — Pa%T NTIPI DWW MUPTINP 17792 7772 2.7

. VAR wRNNa AR (X,Y) MuITNRIPA May 9p22 aneRw vl true AN touched() nU¥pnonnw ovs 932

$ YT MTMPI DR NPT ARIT A°XPN50
void checkForTouch() V
{
short unsigned int x, y;

if (touched()  // 2 Toma vx whnwsa oxA ®
{
tft.getTouch(&x,&y); /1 PRN Y 0POR DW ML INN); ap

// . VAT TP SW TN 1710977
// ampon nR setup() 2 w12 W
// Serial.begin(9600);

Serial.print("x ="); 'S
Serial.print(x);
Serial.print(" y="); \
Serial.println(y);
markLocation(x,y); AR DIPA2 TON2 NPV/ATIPI 101
delay(300); VAT N0 Y N2ANA0 7nwn
} L

} TN

(Frawn Mmook 300) 77w 0.3 5w 37awnn .y YW X,y murTmRip nma nwawa tft.getTouch() moxpnon
. o°van M7 — debounce XIp1 9277 .Y 17K IMRA W1 W K01 XY 710 XA

JoMa 2 YN 1AW PR 932 VR DAY N1V NAVXA NINNT . YT Ton Np 1Ak ARDA 7XR0/nnmn o

N
#include <TFT_ eSPLh> // https://github.com/Bodmer/TFT eSPI
TFT eSPItft =TFT eSPI(); // VPP IIR NITAT
p/— Ton2 XN W AR NPT TXPND —mmmemmmmm

bool touched() // 21vapw A0 Y NN DY 0N AV WO OR true 77T AOXpNoT

{

const int threshold = 500; /30w R MYp MW >0 Y2 N7 YW A0 N
tft.getTouchRawZ() > threshold; / nm2n 7v°31 77 907 N»Y %% 7Y°A7 OK A0 NN QY AR

}

19


https://github.com/Bodmer/TFT_eSPI

www.arikporat.com

[/ SRRR——— 702 Y37 NTIPI PAD -

void markLocation(int x, int y)

{

tftfillCircle(x,y,6,TFT YELLOW); // (271X ¥2¥2 ¥377 NP1 ) 72200 PXpNonw mpna Jup 23 e

/— YIRIT WRNA N NPT NINN e
void touch()
{

{ // did user touch the display?

x=y=0;
if (touched()) @
tft.getTouch(&x,&y); // vyxan mmp1 n?ap? annn \‘
// MO MYNR2 YRAT NP1 NODTA
Serial.print("x ="); \%
Serial.print(x); Q
Serial.print(" y=");

Serial.println(y); ®
markLocation(x,y); // 7012 AP MY \
delay(300); // myx M0t n»nwn
j
}
void setup()
{
Serial.begin @ // wnni 70N av NMWRN? MO 5T NN

tft.init(); / TFT 7 nN¥n nnx
tft.setRotation(3); /(1 03 Dwa% WoOR ) BNDOD R NI NNNNY TONT NNNK
tft.fillScreen(TFT BLACK); // MW 2°20p°5;7 92 NYeaX v7° HY JonT NP0

H
void loop()

{

checkForTouch(); // 937 NTIPI DR NPT P¥PNOY ARMP

b
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299N avnxny 1.7

07107 VPR IWA OR N2PY R SWYN DRI MWY? 217 WAIRY 77 728 NI771 RO VAT DTIPI 5w MOITNRIPI 172
SAWDI TV YXAN DRT 7231 1°9Y PRSI ORW NIRIAT.TONT DY NIRRT 0577732 1IR 2 QWD AR TRD IR 18D A0, 000 by

ISR U0 1SYW MIRD WAwAT 20NV 2NPTIR Oy 12910 xinna TFT 7 7012 IR IRDD 837 KA

20,25 220,25

20,125 220,125

77M2 MR 9 MR

. 100= 237 height ,200 = 187 2ama - width , (P29 “98nw Mpnp ) X0=20, y0=25 : 2 X¥n1 1217 NIRA
NR¥N1PW NOORAWI/MANOYI 71°97w ,2°°0p°0 100 17200 2°20p2°0 200 12MAw N3/aN37 212907 MIRG 07N
D°RINT °IW 27PN OR TR NRYAI TP 27NIR NREAI NN Y NTIPI DR DOVAP 1R 78% .(20,25) murTNipa
Ha bl

(amn + X0) -7 X0 P2 x1 19w X nueTnRp WK

(m+ y0)-2y0 Paxmdw Y nortmNgp .2

. structure - 7121 RAP3w C Now2 2PNNI NO MYXARD NIRT DR N1 1ORT 2°XINT 2 % M°ION DN32 70

Typedef struct { U

int x; /1135w annTa 20 :%byn 2900 P72 x0 amp

int y; /11370 7ag73RS 7¥2 12970 PpTIP2 yO  ampl

int w; /] x1-¢ 20+200=220 Poun 10 PP X AT
int h; eight = 25+100=125

} region; // 1™ 17 71200 aw

// AR 2AMAT OORAWT NPT 0TV oY IMK inkD rOrange Qw2 7anwn 77

region rOrange = { 20, 25, 200, 100} ;

Hw X,y M7 MR nhapna in Region mo¥pns M a1 IR TiNa DXEAI ANNI 5P aR NapY 070 ,0Y0

:MIRA N2 XY A7Pan ox false IR MIRT TIN2 NRENI AP ar True 77°TRn YN0 . YN NP
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boolean inRegion (region b, int X, int y)
{
if (x>=bx && x <=(b.xtb.w) && y>=b.y && y <= (b.y+h))// ? MIR7 N2 y¥7 NP1 XA
return true;
else
return false;
b
N¥M1 X177 OR P17 7°0° 7000 PV vazw T2 ,0°0 TP 2RV DMPRA markLocation() AXPNO7 DX 71wl ,hyD
SIRY Y0 RXNI NI OX DT ,MMIRT TIN2

void markLocation(int x, int y) Q\\ )

{

/17 MR TN AP ORI NPT AOXPNOY RIPI
// TR R? OR .IPRWA 7290 IR VOWNT YXIND 0OPNN RINT OX . Xpn if 20 @ N ? MUK
[/ D¥MTMPIT INRY VOWAT Y¥aANn

// TEFT _RED 1nwn? 223n XY oX .0pnn "RiNT oXk color ;
int color = inRegion(rOrange,x,y) ? TFT GREEN:TET
// D1TR2 Y% KD OX .17 YRS D OX

Q) T GREEN

tft.fillCircle(x,y,6,color); // DR R @ DRG0 6 01712 DIV NI7XN XPID

% D MWOP2 NRXAI IMRIT I DR 23T 1IN
Touch-Control/touch demo2/touch ®mo?2.i t main - bhall66/Touch-Control - GitHub

(S
-\

%217 29N 7.7

OR JIYA TPD 7982 M2PY TI0EN, (YA DAY 779127 2R 1901 ) TR TR0 IR 89N 0 995 7172 9% Jon

279 ,I0R VOWA ..OK ONNN 71512 MR P172% X7 1M AU 1T ,NAWAA AARR WO Ton MR 113 P v

void checkForTouch(T
{

uintl6_tx,y;

if (touched()) // 7 7om2 Ay 707 QKA NPT 7XPND

{
tit.getTouch(&x,&y);  // van NP MBITNRIP DR 771027 7°¥PND
if (inRegion(regionl1,x,y)
agblirgaliebolinial
if (inRegion(region2,x,y)
D VOWN/VOWN;
if (inRegion(region3,x,y)

22


https://github.com/bhall66/Touch-Control/blob/main/touch_demo2/touch_demo2.ino

www.arikporat.com

DVOWR/OWYNA;
delay(300);

h
}

NRIPIIR (2°20107 0™IN0 MIWH RY ) D°VOWA ID0N IR VOWN Y ,MNIRT TN NRYAI 7TPIT ORI P72 NIK 92
C 1322 1277 .20 21031 MPaR WY TV VIR ,AR°722 0°20 ONIR WO OR AR 3T NIRD A°RNNT 8RN0

17017 PV QMNIRA 92 DAY 7OXPND ,20IR TV AINRY
/I 77¥n2a ©°72°K7 1501 DR NAPH PR

#define ELEMENTS(x) (sizeof(x) / sizeof(x[0]))  // Macro to determine #eleme N
/- 0oan TR B AT

region rScreen[] =
{ // ©MIX 100 QY Ton? AnRNT

{1,1,320,35}, // TPnn namd
{20,50,200,100}, /] a1 IR
{240,60,80,35}, // AT MIR NIR ®
{240,110,80,35}, /| AM/PM MR
{1,180,140,40}, /T PYw 2% MR
{180,180,140,40} /2 Pyw 2xn N7
N
void fillRegion (int ID, int color) // T0nIYYX XD
®
{
tft.ﬁllRect(rScreen[ID].x,rScreen[ID&rSc nl1D].w, rScreen[ID].h, color);
| o)

void displayScreenRegio :‘ammn 95 nAxAY 7OXpND
{

for (int i=0; i<E rScreen); i++)  // 77Yna MR 9372

ﬁllRegionQ UE); /) 9Im vaR Daph ahvabw mawa OXpnoh 2RMp
}

SW OPTIRA DR 7TAM ,TIVN2 IR 20 np7aw for aRTY 7121 ,79K 2OMIRND TR D11 YA 317K aR 312aph 070

JIARDA PRY VAR -1 1M TR aRIN RY 727 W TR MAWORT 92 DV 702V R0 OX .Y 2RNnT IR
int regionID(int X, int y)

{
for (int i=0; iKELEMENTS(rScreen); i++) // 77912 K 25 M2y

if inRegion(rScreen[i],x,y)) /17 IR YA NP1 ORA

return i; // ¥ OPTLRT DX AN LD
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return -1; J/ MR AR NR¥AI KD ¥ NP1 -1 Arnn.

952 719°0% AN 7PR VOWN MY 197 IR YT MLITNRIP MY¥ARA regionlD -5 qwpna ,av°a °Ra 9015 910

DPMITRAN TR

void handleTouchEvent (int x, int y)

{

int ID = regionID(x,y); // @OMIRT TARA YA 07 ORI NPT MATIPA MW OXPN07 ARMP
switch(ID)
{

case 0: [/ 0 MIRA AYIn

DOVOWNR/VOWN ;

case 1: // 1 MR2n0yn e
DOVOWNR/VOWN ; %
case 2: /[ 2 MIR2 AT \
DVOWN/0BWN ; Q
.t

: Mwop2 GitHub -2 X¥n1 ANIARM DOWHwa yan DAt Xona npa

Touch-Control/touch demo3/touch demo3.ino at main - bhall66/Touch-Control - GitHub

@
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