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import digitalio WeAct Studiic

import time ] e, STM32F4x1Cx v2.0+
Pinout Diagram
led = digitalio.DigitalInOut(board.LED)
led.direction = digitalio.Direction.OUTPUT
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led.value = True
time.sleep(1.95)
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4. Az ST7735 szines TFT kijelzo
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Felhasznalt és ajanlott irodalom

Python:
Mark Pilgrim/Kelemen Gabor: Ugorj fejest a Python 3-ba!

P. Wentworth et al. (ford. Bir6 Piroska, Szeghalmy Szilvia és Varga Imre):

Hogyan gondolkozz Ggy. mint egy informatikus: Tanulas Python 3 segitségével

CircuitPython:
Adafruit: https://circuitpython.org/downloads

Learn Adafruit: Welcome to CircuitPython

Learn Adafruit: CircuitPython Essentials
Adafruit: Adafruit CircuitPython API Reference

Adafruit: github.com/adafruit/Adafruit CircuitPython Bundle

Adatlapok és dokumentacio:
STM32F411CE adatlap és termékinfo
STM32F411xC/E Family Reference Manual
WeAct Studio: STM32F4x1 MiniF4
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http://people.ubuntu.com/~kelemeng/.ufp3/
https://mtmi.unideb.hu/pluginfile.php/554/mod_resource/content/3/thinkcspy3.pdf
https://circuitpython.org/downloads
https://learn.adafruit.com/welcome-to-circuitpython
https://learn.adafruit.com/welcome-to-circuitpython/circuitpython-essentials
https://circuitpython.readthedocs.io/en/latest/docs/index.html
https://github.com/adafruit/Adafruit_CircuitPython_Bundle
https://www.st.com/resource/en/datasheet/stm32f411ce.pdf
https://www.st.com/resource/en/reference_manual/rm0383-stm32f411xce-advanced-armbased-32bit-mcus-stmicroelectronics.pdf
https://github.com/WeActTC/MiniSTM32F4x1

Felhasznalt és ajanlott irodalom

Tananyagok, utmutatok:

Carter Nelson: CircuitPython Display Support Using displayio

Tim C.: CircuitPython Display Text Library

Ruiz Brothers: Custom Fonts for CircuitPython Displays

Anna Barela: Creating Slideshows in CircuitPython

CircuitPython kiegészit6é programkonyvtarak:
Adafruit_ST7735R - displayio driver for the ST7735R 1.8” TFT

Adafruit CircuitPython Display Text — text labels
Adafruit CircuitPython Bitmap Font — custom font support

Adafruit_CircuitPython Imagel.oad — load image files

Adafruit CircuitPython Display Shapes — lines, circles, triangles etc.

Adafruit Slideshow - helper library for displaying a slideshow
Adatlapok és dokumentacio:
Sitronix: ST7735 adatlap
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https://learn.adafruit.com/circuitpython-display-support-using-displayio/introduction
https://learn.adafruit.com/circuitpython-display_text-library
https://learn.adafruit.com/custom-fonts-for-pyportal-circuitpython-display
https://learn.adafruit.com/creating-slideshows-in-circuitpython
https://github.com/adafruit/Adafruit_CircuitPython_ST7735R
https://github.com/adafruit/Adafruit_CircuitPython_Display_Text
https://github.com/adafruit/Adafruit_CircuitPython_Bitmap_Font
https://github.com/adafruit/Adafruit_CircuitPython_ImageLoad
https://github.com/adafruit/Adafruit_CircuitPython_Display_Shapes
https://github.com/adafruit/Adafruit_CircuitPython_Slideshow
https://www.crystalfontz.com/controllers/Sitronix/ST7735/

ST7735 1.8” szines kijelz6

" Vezérls: Sitronix ST7735 . o
12-bites, 16 bites és 18

" Interfész: SPI, csak iras (max. 10 — 15 MHz) bites médban is haszndlhatd

= Data/Command valasztas kiilon vonalon / |

= Kijelz6: TFT, 65536 szin (16 bit RGB, 5-6-5) -

= Felbontas: 128 x 160 pixel |

= SD kartya foglalat (SPT mod)

= Hattérvilagitas (LED anod/katod)

GPIO

GPIO low

STM32 data

ST7735
LCD
MCU

command

tienal
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ST7735 kijelz6 bekotési vazlat

s

GND - a tapegység " | _
ko6zos pontja

VCC - tapfesziiltség
5V / 3.3V (JP1)

NC - nincs bekotve
RESET - HW reset
A0 - adat/parancs «— B1
SDA - SPI adatvonal <«— B15
SCL - SPI 6rajel «— B13
CS - kijelzé SPI eszkdzvalaszto jel (0: aktiv) «— B12
SCK - SD kartya SPI orajel ~
MISO - SD kartya adatkimenete

MOSI - SD kartya adatbemenete

SD_CS - SD kartya eszkozvalaszto jel (0: aktiv)
LED+ - kijelz6 hattérvilagitas (an6d) <«— 3V3
LED- - kijelz6 hattérvilagitas (katdd) <«— GND
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Az Adafruit_ST7735R programkonyvtar

Az Adafruit ST7735R programkonyvtar elnevezése nem kovetkezetes,
valdjaban ez egy displayio meghajto
(R beti nélkiili verzioja is van, de az az ST7735B vezérl6hoz valod)

Dokumentaci6: displayio driver for ST7735R TFT-LCD displays
Inicializalas:

import board

import busio

import displayio

from adafruit_st7735r import ST7735R

# Release any resources currently in use for the displays
displayio.release_displays()

# create the spi device and pins we will need

spi = busio.SPI(board.B13, MOSI=board.B15) Fekvo formatum
display_bus = displayio.FourWire(spi,command=board.Bl,chip_sel =board.B12,reset=board.B0)

display=ST7735R(display_bus,width=160,height=128,rotation=90,bgr=True)

Vagy allé formatumhoz:
display=ST7735R(display_bus,width=128,height=160,rotation=0,bgr=True)

1.LBTFT SPI 128w1€0 Q?V

Az Adafruit_ST7735R konyvtar nem beépitett y

konyvtar, nekiink kell telepiteni 116 formatum T8
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https://github.com/adafruit/Adafruit_CircuitPython_ST7735R
https://docs.circuitpython.org/projects/st7735r/en/latest/

A displayio modul osztalyai

A displayio modul API dokumentacidja

. . Display
Adafruit displayio tutorial: |
CircuitPython Display Support Using displayio Group

|
A Group (vagy a legfelsé Group) TileGrid
végeredményben az, ami a kijelz6n megjelenik |
a show() metodus meghivasakor Bitmap Palette
A TileGrid Bitmap és Palette elemekbdl all
Koordinatarendszer Bitmap és Palette kapcsolata:
X
vl _ Bitmap Palette
1{0]2]2
height ol2lol1] + _

2|11|10|1
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https://circuitpython.readthedocs.io/en/latest/shared-bindings/displayio/
https://learn.adafruit.com/circuitpython-display-support-using-displayio/introduction

Hierarchia és osszeilleszteés

A displayio modul osztalyaibdl példanyositott objektumokbol
komplex abrakat is 6sszerakhatunk de be kell tartanunk az alabbi
szabalyokat:

A Display objektum csak Group Dis'f"ay (splash)

tipusu objektumot tud megjeleniteni | Group

A Display Objektum TiIeIGrid Group Gl‘tlhl.lp
egyidejlileg csak egy

Group objektumot tud megjeleniteni gL, |i SHSORC
A Group tipust objektum egy vagy tobb [LTheGrd 1fecnd
TileGrid és/vagy Group tipusu (illetve [ TileGrid

a Group-bol szarmaztatott Shape, Label) | | Groun

objektumot tartalmazhat, ezeket az i

append() metddussal fiizhetjiik hozz4 az Thebnd

altalanos gyujtéként funkcionalo, a hierarchia
tetején 1l6 Group objektumhoz
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Szovegrajzolas — Text Label

= Szovegcimke (Text Label) rajzolasa:

text_area=1label.Label(terminalio.FONT, text=”Hello”,color=0x00,x=10,y=15)
splash.append(text_area)

= A CircuitPython Display_Text Library tananyag szerint az
adafruit_display text modul kétféle szovegcimke tipust kezel,

ezek kozil importalaskor pl. igy lehet valasztani:

from adafruit_display_text import label vagy
from adafruit_display_text import bitmap_label as label

Label (hagyomanyos)

TileGrid
Bitmap

Hello

= A beépitett terminalio. FONT helyett mas fontot is hasznalhatunk,
kezelesiikhoz az adafruit bitmap_font konyvtarra lesz sziikségiink
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https://learn.adafruit.com/circuitpython-display_text-library
https://github.com/adafruit/Adafruit_CircuitPython_Display_Text
https://learn.adafruit.com/custom-fonts-for-pyportal-circuitpython-display/bitmap_font-library
https://github.com/adafruit/Adafruit_CircuitPython_Bitmap_Font

ST7735R_simpletest.py 2/1.

Az els6 mintapélda elsé részében @ | Rm— n L
importaljuk a felhasznalni kivant e _ S,
modulokat és inicializaljuk az = b et
SPI 2. csatornat, majd displayio R TEEIEEE Sl ETteree]

M32F411CE

kijelzOként inicializaljuk az
ST7735R képernyét is

--------

------

import board

import terminalio

import displayio

import busio

from adafruit_display_text import label
from adafruit_st7735r +import ST7735R

# Release any resources currently in use for the displays
displayio.release_displays()

# create the spi device and pins we will need

spi = busio.SPI(board.B13, MOSI=board.B15, MISO=board.B14)
tft_cs = board.B12

tft_dc = board.Bl

tft_rst = board.BO

display_bus = displayio.FourWire(spi, command=tft_dc, chip_select=tft_cs, reset=tft_rst)

display = ST7735R(display_bus, width=128, height=160, rotation=0, bgr=True)
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ST7735R_simpletest.py 2/2.

# Make the display context
splash = displayio.Group()
display.show(splash)

color_bitmap = displayio.Bitmap(128, 160, 1)
color_palette = displayio.Palette(1)
color_palette[0] = Ox00FF0O0 # Bright Green
bg_sprite = displayio.TileGrid(color_bitmap,
pixel_shader=color_palette, x=0, y=0)
splash.append(bg_sprite)

# Draw a smaller inner rectangle
inner_bitmap = displayio.Bitmap(118,150,1)
inner_palette = displayio.Palette(1)
inner_palette[0] = OxAAO088 # Purple
inner_sprite = displayio.TileGrid(inner_bitmap, pixel_shader=inner_palette, x=5, y=5)

splash.append(inner_sprite) A szévegcimké‘r egy Gr'oup—ba

4 Draw a label csomagol juk, hogy dtskadlazhassuk
text_group = displayio.Group(scale=2, x=18, y=64)

text = "Hello \r\nWorld!"

text_area = label.Label(terminalio.FONT, text=text, color=0xFFFF00)
text_group.append(text_area) # Subgroup for text scaling

splash.append(text_group)

hile True: Itt, a mdsodik részben kirajzolunk két Bitmap téglalapot
pass (ez adja a keretet) és egy atskdldzott szévegecimkét
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ST7735R_color_labels. py 2/1.

Ebben a példaban 4-4 szovegcimkét fliziink
egy-egy (al)csoportba, s ekdzben batran
tobzodunk a szinekben...

Felhasznalt forras: st7735r colored labels

SPT 128%160 .

import board

import terminalio

import displayio

import busio

from adafruit_display_text import label
from adafruit_st7735r +import ST7735R

# Release any resources currently 1in use for the displays
displayio.release_displays()

# create the spi device and pins we will need

spi = busio.SPI(board.B13, MOSI=board.B15, MISO=board.B14)

tft_cs = board.B12

tft_dc = board.Bl

tft_rst = board.BO

display_bus = displayio.FourWire(spi, command=tft_dc, chip_select=tft_cs, reset=tft_rst)
display = ST7735R(display_bus, width=128, height=160, rotation=0, bgr=True)

splash = displayio.Group()
display.show(splash)
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https://github.com/adafruit/Adafruit_CircuitPython_ST7735R/blob/main/examples/st7735r_128x160_colored_labels.py

ST7735R_color_labels.py 2/2.

# write some text in each font color, rgb, cmyk
text_group_left = displayio.Group(scale=1, x=10, y=10)

text_area_red = label.Label(terminalio.FONT, text="RED", color=0xFF0000)
text_area_green = label.Label(terminalio.FONT, text="\nGREEN", color=0x00FF00)
text_area_blue = label.Label(terminalio.FONT, text="\n\nBLUE", color=0x0000FF)
text_area_white = label.Label(terminalio.FONT, text= "\n\n\nWHITE", color=0xFFFFFF)
text_group_left.append(text_area_red)
text_group_left.append(text_area_green)
text_group_left.append(text_area_blue)
text_group_left.append(text_area_white)
splash.append(text_group_left)

GREEN

BLUE
WHITE

SPI 128%160 .

text_group_right = displayio.Group(scale=1, x=74, y=10)

text_area_cyan = label.Label(terminalio.FONT, text="CYAN", color=0x00FFFF)
text_group_right.append(text_area_cyan)

text_area_magenta = label.Label(terminalio.FONT, text="\nMAGENTA", color=0xFFOOFF)
text_group_right.append(text_area_magenta)

text_area_yellow = label.Label(terminalio.FONT, text="\n\nYELLOW", color=0xFFFF0Q)
text_group_right.append(text_area_yellow)

text_area_black = label.Label(terminalio.FONT, text="\n\n\nGREY", color=0x808080)
text_group_right.append(text_area_black)

splash.append(text_group_right)

while True:
pass
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Bitmap fontok hasznalata

A displayio kompatibilis kijelz6kon tetszés szerinti fontokat is
hasznalhatunk, egy lehet6séget az alabbi példaban mutatunk be,
ahol a kirajzolandé szoveg egy Text Label elemként kezelhet6
Most az els6é (Hello World!) mintapéldankat modositjuk az
adafruit_display_text modul display_text bitmap_label simpletest.py
mintapéldajabol kiindulva

Az alabbi kiegészité konyvtarakra lesz sziikségiink:

Adafruit_CircuitPython_Display_Text - ebb6l a bitmap_label osztaly kell
Adafruit CircuitPython Bitmap Font - ebbdl a bimap_font osztaly kell

Természetesen kell az Adafruit ST7735R programkonyvtar is

A /fonts mappaba pedig be kell masolnunk a Chicago-12.bdf,
valamint a LeagueSpartan-Bold-16.bdf fontokat

A kijelzd inicializaldsa megegyezik a korabbiakkal, igy a kovetkezd
oldalon csak a programbeli eltéréseket mutatjuk be
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https://github.com/adafruit/Adafruit_CircuitPython_Display_Text/blob/main/examples/display_text_bitmap_label_simpletest.py
https://github.com/adafruit/Adafruit_CircuitPython_Display_Text
https://github.com/adafruit/Adafruit_CircuitPython_Bitmap_Font
https://github.com/adafruit/Adafruit_CircuitPython_ST7735R

ST7735R_bitmap_labels.py (reszletek)

from adafruit_display_text import bitmap_label as label
from adafruit_bitmap_font import bitmap_font

small_font = bitmap_font.load_font('fonts/Chicago-12.bdf")

big_font = bitmap_font.load_font('fonts/LeagueSpartan-Bold-16.bdf")
splash = displayio.Group()

display.show(splash)

color_bitmap = displayio.Bitmap(128, 160, 1) # Green background
color_palette = displayio.Palette(1)

color_palette[0] = Ox00FF0O0 # Bright Green - naae
bg_sprite = displayio.TileGrid(color_bitmap, pixel_shader=color_palette, x=0, y=0)
splash.append(bg_sprite)

inner_bitmap = displayio.Bitmap(118,150,1) # the inner rectangle

inner_palette = displayio.Palette(1)

inner_palette[0] = OxAAO088 # Purple

inner_sprite = displayio.TileGrid(inner_bitmap, pixel_shader=1inner_palette, x=5, y=5)
splash.append(inner_sprite)

text_group = displayio.Group(scale=2, x=5, y=64) # Draw text as two labels
labell = label.Label(big_font, text="Hello", color=0xFFFF00,x=3,y=0) # yellow
label2 = label.Label(small_font, text="World!", color=0xFFFFFF,x=10, y=20) # white
text_group.append(labell) # Subgroup for text scaling
text_group.append(label2) # Subgroup for text scaling
splash.append(text_group)
while True:
pass
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A TileGrid osztaly

= A TileGrid osztaly egy forrasként hasznalt bitkép szeleteit rendezi
2D racsozatba. A TileGrid (csemperacs) egy, vagy tobb ,,csempébdl”
allhat (ha csak egyetlen csempe van, sprite-nak hivjuk)

TileGrid(bitmap, palette, width, height, tile_width, tile_height,default, x, y)

" Ha definialtuk a csempék méretét és a csemperacs méretét, akkor
sorszamuk alapjan 6sszerendelhetjiik a csempéket a bitkép
szeleteivel

Source Bitmap o ———

TileGrid
tile_grid[0]
tile_grid[1]
tile_grid[2]
tile_grid[3]
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Jatsszunk a sprite-okkal!

Toltsiik le a cp_sprite_sheet.bmp bitmap allomanyt és
telepitsiik az Adafruit Imagel.oad programkonyvtarat!

# Load the sprite sheet (bitmap)

sprite_sheet, palette = adafruit_imageload.load(
"/cp_sprite_sheet.bmp", bitmap=displayio.Bitmap, 1
palette=displayio.Palette)

# Create a sprite (tilegrid)

sprite = displayio.TileGrid(sprite_sheet, u
pixel_shader=palette,width = 1, height = 1,
tile_width = 16, tile_height = 16)

R

A képfajl betoltése és egy sprite '

kijelolése utan a sprite-ot:  tile_width = 16
megjelenithetjiik =
ile height = re width = 1
nagyithatjuk Hie-heloht 161 l ‘_-'J} al:a .-‘
mozgathatjuk height = 1
e , -
masik képszeletre valthatunk
Felhasznalt forras: Sprite sheet Sprite Sheet Sprite
(Source Bitmap) (TileGrid)
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https://cdn-learn.adafruit.com/assets/assets/000/074/925/original/cp_sprite_sheet.bmp?1556152347
https://github.com/adafruit/Adafruit_CircuitPython_ImageLoad
https://learn.adafruit.com/circuitpython-display-support-using-displayio/sprite-sheet

ST7735R_sprite.py

import busio Itt egy alternativ megolddst mutatunk a bitkép
import displayio fdjl beolvasdsdra, ehhez nem kell kiilon kényvtdr
Import time

from adafruit_st7735r import ST7735R
displayio.release_displays() # Release resources currently in use
spi = busio.SPI(board.B13, MOSI=board.B15)
display_bus=displayio.FourWire(spi,command=board.Bl,chip_select=board.B12, reset=board.B0)
display = ST7735R(display_bus, width=128, height=160, rotation=0, bgr=True)

splash = displayio.Group() # Make the display context

display.show(splash)

sprite_sheet = displayio.OnDiskBitmap("/cp_sprite_sheet.bmp™) # Load bitmap file

# Create a sprite (tilegrid)

sprite = displayio.TileGrid(sprite_sheet, pixel_shader=sprite_sheet.pixel_shader,
width=1, height=1, tile_width=16, tile_height=16)

group = displayio.Group(scale=2) # Create a Group to hold and scale the sprite

group.append(sprite) # Add the sprite to the Group
splash.append(group)

group.x = 60 # Set sprite location

group.y = 120

source_1index = 0 # Loop through each sprite in the sprite sheet

while True:
sprite[0] = source_index%6 # Valtogatjuk a sprite képét
source_index += 1
group.x = 20 + (source_index % 6)x10 # folulirjuk a pozicidét (mozgatas)
group.y = 20 + (source_index % 6)*16
time.sleep(2)
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ST7735R_sprite.py futasi eredmény

A program futasi eredménye

28w 60 L}}

—
o
o
—
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@
—
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Bitmap képek betoltése és megjelenitése

Az elé6z6ekben mar megismerkedtiink a képtajlok betoltésével,
amelyre két mddszert is lattunk

Az Adafruit ImageLoad programkonyvtar, melynek load() tagfiiggvénye
egy bitmap és egy palette objektumot szolgaltat szamunkra, példaul:
bitmap, palette = adafruit_imageload.load("mypic.bmp",
bitmap=displayio.Bitmap,
palette=displayio.Palette)
A beépitett displayio modul OnDiskBitmap() osztalya, amely kozvetleniil
a fajlbol tolti be az adatokat (kisebb memoriaigény, de lassabb hozzaférés).
Ennél a paletta kinyerése az objektum pixel_shader metddusaval torténik
bitmap = displayio.OnDiskBitmap("mypic.bmp'")
tilegrid = displayio.TileGrid(bitmap, pixel_shader=bitmap.pixel_shader)
A méasodik modszer felhasznalasaval toltsiink be egy megadott
nevi képet és jelenitsitk meg a kijelz6n!

Megjegyzés: Gondoskodjunk réla, hogy a képfajl 128x160 pixel
méretd, .BMP tipusu (indexelt, vagy 24 bites szinmélységii legyen)
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https://github.com/adafruit/Adafruit_CircuitPython_ImageLoad

ST7735R_bitmap.py

import board
import busio
import terminalio
import displayio

from adafruit_st7735r import ST7735R
displayio.release_displays()

# create the spi device and pins we will need

spi = busio.SPI(board.B13, MOSI=board.B15)

display_bus = displayio.FourWire(spi, command=board.B1,
chip_select=board.B12, reset=board.B0)

display = ST7735R(display_bus, width=128, height=160,

rotation=0, bgr=True)

O
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splash = displayio.Group() # Make the display context
display.show(splash)

# Setup the file as the bitmap data source
bitmap = displayio.OnDiskBitmap("/demep.bmp')

# Create a TileGrid to hold the bitmap
sprite = displayio.TileGrid(bitmap, pixel_shader=bitmap.pixel_shader)
splash.append(sprite) # Add the TileGrid to the Group

while True:

# Loop forever so you can enjoy your 1image
pass
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ST7735R_slideshow.py

Készitsiink diabemutatoét (slideshow) egyszertien:
Telepitsiik az adafruit_slideshow konyvtarat!

Helyezziik el a képeket (.bmp) az /images nevii konyvtarba
Futtassuk az alabbi programot:

import board

import busio

import displayio

import time

from adafruit_st7735r import ST7735R

from adafruit_slideshow import PlayBackOrder, SlideShow «

displayio.release_displays()

spi = busio.SPI(board.B13, MOSI=board.B15)

display_bus = displayio.FourWire(spi, command=board.B1,
chip_select=board.B12, reset=board.B0)

display = ST7735R(display_bus, width=128, height=160, rotation=0, bgr=True)

# Create the slideshow object that plays through once alphabetically.
slideshow = SlideShow(display,
folder="/1images",

loop=True,
order=PlayBackOrder .ALPHABETICAL, >>
Dwell=5) # tartdézkodasi idé6

while slideshow.update():
pass _/
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https://github.com/adafruit/Adafruit_CircuitPython_Slideshow

Alakzatok rajzolasa — Display Shapes

= Alakzatok rajzolasahoz az Adafruit CircuitPython Display_ Shapes
konyvtarat hasznalhatjuk (lasd displayio Ul quickstart)
referencia kézikonyv: Adafruit Display Shapes Library leirasa

= Pont - egy bitmap objektum pontjait kozvetleniil cimezhetjiik, példaul
bitmap[10,20] = color

= Line(x0,y0,x1,y1,color) — végpontokkal adott szakasz rajzolasa

= Triangle(x0,y0,x1,y1,x2,y2, filloutline) — kitoltott vagy tires haromszog
rajzolasa (a None értékkel definalt szin atlatszo)

= Rect(x0,y0,width,height,fill,outline,stroke) — (kitoltott) téglalap rajzolasa

= RoundRect(x0,y0,width,height,r,fill outline,stroke) — lekerekitett sarku
(kitoltott) téglalap rajzolasa (r — a sugar)

= Circle(x0,y0,r,filloutline,stroke) — (kitoltott) kor rajzolasa

= Polygon(points,outline) — poligon rajzolasa (points: (x,y) tupletek listaja)

= Sparkline(width,height,max_items, y_min, y_max,x0,y0,color) — egyszer(i
vonaldiagram rajzolasa (add_value(adat) — adat hozzaftizése)
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https://github.com/adafruit/Adafruit_CircuitPython_Display_Shapes
https://learn.adafruit.com/circuitpython-display-support-using-displayio/ui-quickstart
https://docs.circuitpython.org/projects/display-shapes/en/latest/

ST7735R_shapes.py 3/1.

import board

import busio

import displayio

from adafruit_st7735r 1import ST7735R

from adafruit_display_shapes.rect import Rect

from adafruit_display_shapes.circle import Circle

from adafruit_display_shapes.roundrect import RoundRect
from adafruit_display_shapes.triangle import Triangle
from adafruit_display_shapes.line import Line

from adafruit_display_shapes.polygon import Polygon

# Release any resources currently in use for the displays
displayio.release_displays()

# create the spi device and pins we will need

spi = busio.SPI(board.B13, MOSI=board.B15)

display_bus = displayio.FourWire(spi, command=board.B1,
chip_select=board.B12, reset=board.B0)

display = ST7735R(display_bus, width=160, height=128, rotation=90, bgr=True)

# Make the display context T
splash = displayio.Group()
display.show(splash) Fekvd formatuml
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ST7735R_shapes.py 3/2.

# Make a background color fill

color_bitmap = displayio.Bitmap(160, 128, 1)

color_palette = displayio.Palette(1)

color_palette[0] = OxFFFFFF

bg_sprite = displayio.TileGrid(color_bitmap, x=0, y=0, pixel_shader=color_palette)
splash.append(bg_sprite)

splash.append(Line(135, 105, 110, 105, OxFF0000))
splash.append(Line(110, 105, 135, 65, OxFFO000)) J/
splash.append(Line(135, 65, 110, 65, OxFFO000))

splash.append(Line(110, 65, 135, 105, OxFFOOOO))\L

# Draw a blue star
polygon = Polygon(
[
(127, 20),
(131, 31),
(142, 31),
(132, 38),
(137, 50),
(127, 42),
(117, 50),
(122, 38),
(112, 31),
(124, 31),
1, outline=0x0000FF,

)
splash.append(polygon)
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ST7735R_shapes.py 3/3.

A Kkijelz6 bal oldalan lathat6 alakzatok kirajzolésa itt torténik

A fekete szegélyu téglalap kitoltési szine: atlatszo (alapértelmezés)

triangle = Triangle(85,25,60,70,105,80,fill=0x00FF00,outline=0xFFOOFF)
splash.append(triangle)

circle = Circle(50,50,10,fi1l1=0x00FF00,0outline=0xFFOOFF)
splash.append(circle)

roundrect = RoundRect(5,5,31,41,8,fi1l1=0xFFFF00,0outline=0xFFOOFF,stroke=3)
splash.append(roundrect)

rect = Rect(40, 10, 21, 21, fill=0x0000FF)
splash.append(rect)

rect2 = Rect(25,64,31,41,0utline=0x0,stroke=3)
splash.append(rect2)

while True:
pass
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ST7735R_sparkline.py

A Sparkline alakzat segitségével automatikusan frissiil diagramot
készithetiink (jabb adatokat az add_value() metodussal vihetiink be)

A megadott maximalis adatszam elérése utan a régebbi adatok
,Kicsorognak” a diagram baloldalan

A konyvtari mintapéldakban véletlen szamokat generalunk (valosagos
esetben itt egy-egy ADC mérés, vagy kiolvasott szenzor adat keriilthetne
be az adatsor végére)

Az Y tengely skalazasat és feliratozasat nem tartalmazza a Sparkline
osztaly, azt kiilon, a programozonak kell megoldania

P ——

Az adatok beléptetésének litemét egy
time.sleep() késleltetés szabja meg

A programlistat itt nem ismertetjiik,
lényegében csak az egyik konyvtari
mintapéldat adaptaltuk
(display_shapes_sparkline_ticks.py)
az ST7735 TFT képernyéhoz és a
160x128 felbontashoz
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https://github.com/adafruit/Adafruit_CircuitPython_Display_Shapes/blob/main/examples/display_shapes_sparkline_ticks.py

WeAct Studi

USB-C

Connector MEST 4 STM32F4X1CX V20+

T1_BKIN SMBA2 | |PB12| | 25 Pinout Diagram
T1_CHAIN PB13 ~
EXT_SD2 | [T2_CH2N PB14 ~3 CPUPIN
RTC_50Hz | |14 cH3N SD_CK PB15 PB10| | scL2 | |SD_D7 T2_CH3 PIN NAME
RTC_REFIN = | = o = il
Fe soF | | T1CH1 | [sDD1| | cKi scL3 | | Pas ~ PB2 | | BOOT1 CONTROL
USBIOTS | | T1chz | [spb2| | ™x1 | |smBas3 | | Pas ~a PB1 o 'ANALOG
| MOSIS | T4_CH2N TIMER &
USBFS_ID| | T1_CH3 catn | | RX1 PA10 [~ PBO T3.CH3 CHARNEL
e | USB  |pan |~ 17 | | pa7 Tichz it
- T1_BKIN
FAI' 2 lllllll P - % - FAB Ta_cH‘ -
3 CH p— T2_CH1 SDIO
JTDI T2ETR PA15 ~a !_:_ﬁ:_ PAS T3 ET (F411 Only)
JTDO-SWO| | T2_CH2 Spa2 | | pB3 ~ | 14 | | PA4 12C
TZ CHa
JTRST T3_CH1 SDA3 | | PB4 ~ 13 PA3 T5_CH4 CAN BUS
T3_CH2 SMBA1 | | PBS ~ 12 PAZ USB
T4_CH1 X1 scL1 PBE -~ 1 PA1 MISC
ation BOARD
T4_CH2 SDA1 PBY ~a g 10 Pa0 | | ADco | | cTs2 | | wKUP1 T2ET HAROMARE
| |15 CH1
T4_CH3 SCL1 T - — 5V —
T10_CH1 (spa3) | | PB8 el Co & 7 Sl Tolerant
T4_CH4 SDA1 N 0SC32 — 3.3V —
T11_CH1 (spaz) | | PB® B PS O |E| 4 i ouT (F411)
)] i 0sCaz £ PWM ~
Notes: —Bdv - M=t IN Pin
TIME & 7 are only used by () o IRE IT:c_: OJEU“T
DAC and don't have any pins RTC IS
All pins are 5V tolerant on F401 w
Pins 10 and 41 on F411 are 3.3V only. & o
29 MCco1
PA13 | PA14 Updated: 2020-03-16
SWDIO SWCLK
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