ESP32-C3 mikrovezérlok programozasa
CircuitPython kornyezetben

-----------

6. E-papir kijelz6k hasznalata — 2. rész
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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 APl Reference
Adafruit: github.com/adafruit/Adafruit CircuitPython Bundle

Online eszk6zok és tamogatas:
= Learn Adafruit: CircuitPython on ESP32 Quick Start
= Adafruit: Adafruit Web Serial ESPTool
u Adafruit: CircuitPython Code Editor 1 o

7/
0‘0
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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://learn.adafruit.com/circuitpython-with-esp32-quick-start/overview
https://adafruit.github.io/Adafruit_WebSerial_ESPTool/
https://code.circuitpython.org/

Felhasznalt és ajanlott irodalom

< Tananyagok, atmutatok:
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

C1rcu1ththon k1egeszﬂo programkonyvtarak

Adafruit CircuitPython Display Text — text Iabels

Adafruit CircuitPython Bitmap Font — custom font support
Adafruit CircuitPython Imageload - load image files
Adafruit CircuitPython Display Shapes - lines, circles, triangles etc.

< Adatlapok és dokumentacio: A
2.9inch e-Paper Module (B) Manual @
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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_IL0373
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://www.waveshare.com/wiki/2.9inch_e-Paper_Module_(B)_Manual

Bitmap fontok hasznalata

< A displayio kompatibilis kijelz6kon (OLED, TFT, E-paper) tetszés szerinti fontokat
is hasznalhatunk. Ezt a lehet6séget az alabbi példaban mutatunk be, ahol a
kirajzolando széveg egy Text Label elemként kezelhet6

< Kovetelmények:
m telepiteni kell az adafruit_display_text és az adafruit_bitmap_font konyvtarakat
" a mikrovezérlé /fonts mappajaba masoljuk be a Chicago-12.bdf, valamint a
LeagueSpartan-Bold-16.bdf fontokat
< Természetesen telepiteni kell a hasznalni kivant kijelz6 displayio kompatibilis
meghajtojat is:
® SH1106 — adafruit_displayio_sh1106.mpy
= SSD1306 — adafruit_displayio_ssd1306.mpy

®m ST7735RTFT — adafruit_st7735r.mpy
® E-paper 2.9” tricolor — adafruit_il0373.mpy
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ssd1306_bitmap_font.py

import board, displayio, terminalio

from 1i2cdisplaybus import I2CDisplayBus Ebben a programban ketfele bEtl,jtl'pUSt
from adafruit_display_text.bitmap_label -import Label toltink be, majd ezekkel két SZ('jveg-
from adafruit_displayio_ssd1306 +import SSD1306 cimkét készitiink és jelem'tunk meg
from adafruit_bitmap_font import bitmap_font .. o , Asrrsr i

A kijelzo itt SSD1306 vezeérloji OLED,

displayio.release_displays() 128 x 32 pixeles felbontassal
i2c = board.I2C()

display_bus = I2CDisplayBus(i2c, device_address=0x3C)

display = SSD1306(display_bus, width=128, height=32, rotation=180)

big_font = bitmap_font.load_font('fonts/LeagueSpartan-Bold-16.bdf")
small_font = bitmap_font.load_font('fonts/Chicago-12.bdf")

textl = Label(big_font,text="CircuitPython",color=0xFFFFFF, X = 0, y = 8)
text2 = Label(small_font,text="on ESP32-C3",color=0xFFFFFF, X 10, y = 28)
splash = displayio.Group()
display.root_group = splash

splash.append(textl)

splash.append(text2) ‘::' @
ircuitPython

while True:
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Hogyan helyezkedik el egy szoveg?

o%

* A szoveg elhelyezkedése a font metrikabol adodik

= Baseline: a betlik alapvonala — ez a referencia.

= Ascent: legmagasabb karakter teteje és a baseline tavolsaga

® Descent: lefelé l6g6 részek (pl. ,g”, ,p”) és a baseline tavolsaga

= Bounding box = a szoveg szélessége és magassaga (ascent + descent)

™ Ascent
M Basceline 5/

B Descent

small_font = bitmap_font.load_font('fonts/Chicago-12.bdf"')
print("Big font ascent:", big_font.ascent)

print("Big font descent:", big_font.descent)

print("Small font ascent:", small_font.ascent)
print("Small font descent:", small_font.descent)

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

Big font descent:
mmP Small font ascent:

Big font ascent: 15

4

Small font descent:

9

3
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Szoveg pozicionalasa

< Amikor a szoveg helyét a Label x és y tulajdonsagaival beallitjuk, val6jaban a
szOveg referenciapontjat adjuk meg

< Ez a referenciapont a nagybetiik magassaganak a felénél (az ascent felénél)
helyezkedik el, vagyis kortilbeliil ascent/2-vel van lejjebb, mint a bounding box bal

fels6 sarka

Példa: LeagueSpartan-Bold-16.bdf font esetén ascent értéke 15, igy Label.y = 8
beallitassal érhetjik el, hogy a szovegsor feliil ne ,logjon ki” a képerny6rol

7/
0‘0
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,Megfontolt” dashboard demo

“* Az el6z6 el6adasban elkészitett id6jaras-attekint6 kijelzé6 demot tovabbfejlesztjiik:
a felnagyitott terminalio.FONT helyett simabb rajzolata bitmap fontot hasznalva
* A kivitelezéshez a Google Rubik fontcsaladjabol valasztottuk a regular tipust

2025/26 Hobbielektronika, Megtestesulés Plébania, Debrecen

< A FontForge program segitségével készitettiik el a TrueType formatumu fontbdl
a 24 pt méretli bitmap fontot Latin2 kodtablaval és exportaltuk .bdf formatumba

< A rubik_r24.bdf fontot az id6 (scale=2), a hémérséklet, a légnyomas és a
paratartalom kijelzésére hasznaltuk. Bonusz: a fok jel is kiirathato...

A Bzt ) &5 12°C

DEBRECEN 1 E 1 3 hpa - | 5RECEN 1013 hPa

12:34 & e’y 12:54 . .68%

2626-91-13 Kedd 2826-01-29 Fedd
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https://fonts.google.com/specimen/Rubik

dashboard_demo_fontos.py - 3/1.

import time, board, displayio, terminalio, fourwire

from adafruit_display_text.bitmap_label import Label

import adafruit_il10373

from adafruit_bitmap_font import bitmap_font

rubik24 = bitmap_font.load_font("/fonts/rubik_r24.bdf")

displayio.release_displays()

spi = board.SPI()

epd_cs = board.IO3

epd_dc = board.IO02

epd_reset = board.IO1

epd_busy = board.IO0

display_bus=fourwire.FourWire(spi,command=epd_dc,chip_select=epd_cs,reset=epd_reset,baudrate=1000000)

display = adafruit_il10373.IL0373(display_bus, width=296, height=128, rotation=270,
busy_pin=epd_busy, highlight_color=0xFF0000)

root = displayio.Group()
palette = displayio.Palette(3)

palette[0] = OxFFFFFF # fehér
palette[1] = O0x000000 # fekete
palette[2] = OxFFOOOO # piros

bg_bitmap = displayio.Bitmap(296, 128, 1) # Fehér hattér
bg_bitmap.fill(0) # fehér

bg = displayio.TileGrid(bg_bitmap, pixel_shader=palette)
root.append(bg)
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dashboard_demo_fontos.py — 3/2.

< A baloldali elemek: egy ikon és harom szévegcimke (a time_label 2x nagyitassal)
< Csak a time_label kiirasa valtozott meg

# Idéjaras ikon (48 x 48 px)

weather_bmp = displayio.OnDiskBitmap("/iconl.bmp")

icon = displayio.TileGrid(weather_bmp, pixel_shader=weather_bmp.pixel_shader, x=4, y=4)
root.append(icon)

# Helynév

city = Label(terminalio.FONT,text="DEBRECEN",
color=0x000000, scale=1, x=4, y=60)

root.append(city)

# Id6 (nagy)
time_label = Label(rubik24, text="12:34", color=0xFFO000, scale=2, x=4, y=90)
root.append(time_label)

# Datum

date_label = Label(terminalio.FONT, text="2026-01-13 Kedd",
color=0x000000, scale=1, x=4, y=120)

root.append(date_label)
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dashboard_demo.py - 3/3.

< A jobboldali elemek (egy-egy ikon és szovegcimke) egy paraméterezhetd
figgvénnyel hatékonyan létrehozhatok (a valtozasok pirossal vannak jel6lve)

def add_row(y, bmp_filename, text):
"M"Egy sor: ikon + nagy szoveg."""
bmp = displayio.OnDiskBitmap(bmp_filename)

root.append(ic)

1bl = Label(rubik24, text=text,
color=0x000000, scale=1, x=180, y=y+16)

root.append(1lbl)

return 1bl

temp_label = add_row(10, "/temp.bmp", "12 °C")
press_Tlabel add_row(50, "/press.bmp", "1013 hPa")
hum_label add_row (90, "/humidity.bmp", "68 %'")

# --- MEGJELENITES ---
display.root_group = root
while display.busy:

pass
display.refresh()

ic = displayio.TileGrid(bmp, pixel_shader=bmp.pixel_shader,x=140,y=y)

KEPELEMEK HIERARCHIAJA (displayio struktira):

display.root_group

L — root (Group)

— bg (TileGrid: fehér hattér)

— icon (TileGrid: bal oldali idojaras ikon)
— city (Label: varosnév)

—— time_label (Label: ido, piros)

—— date_label (Label: datum)

—— [add_row(..)] homérséklet ikon + Label

— [add_row(..)] légnyomas ikon + Label

— [add_row(..)] paratartalom ikon + Label
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dashboard_demo_fontos.py eredménye

r DEBRECEN . 1013 hpa

12 34 .68%

zEuF -A1-28 ¥edd
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weather_dashboard.py - 6/1.

import os, wifi, socketpool, adafruit_requests, time, board, displayio, terminalio, fourwire

from adafruit_display_text.bitmap_label import Label

import adafruit_il10373

from adafruit_bitmap_font import bitmap_font

rubik24 = bitmap_font.load_font("/fonts/rubik_r24.bdf")

displayio.release_displays()

spi = board.SPI()

epd_cs = board.IO3

epd_dc = board.IO02

epd_reset = board.IO1

epd_busy = board.IO0

display_bus=fourwire.FourWire(spi,command=epd_dc,chip_select=epd_cs,reset=epd_reset,baudrate=1000000)

display = adafruit_il10373.IL0373(display_bus, width=296, height=128, rotation=270,
busy_pin=epd_busy, highlight_color=0xFF0000)

root = displayio.Group()
palette = displayio.Palette(3)

palette[0] = OxFFFFFF # fehér
palette[1] = O0x000000 # fekete
palette[2] = OxFFOOOO # piros

bg_bitmap = displayio.Bitmap(296, 128, 1) # Fehér hattér
bg_bitmap.fill(0) # fehér

bg = displayio.TileGrid(bg_bitmap, pixel_shader=palette)
root.append(bg)
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weather_dashboard.py - 6/2.

# Idéjaras ikon (48 x 48 px)

weather_bmp = displayio.OnDiskBitmap('"/iconl.bmp")

icon = displayio.TileGrid(weather_bmp, pixel_shader=weather_bmp.pixel_shader, x=4, y=4)
root.append(icon)

# Helynév

city = Label(terminalio.FONT,text="DEBRECEN",
color=0x000000, scale=1, x=4, y=60)

root.append(city)

# Id6 (nagy)
time_label = Label(rubik24, text="12:34", color=0xFFO000, scale=2, x=4, y=90)
root.append(time_label)

# Datum

date_label = Label(terminalio.FONT, text='"2026-01-13 Kedd",
color=0x000000, scale=1, x=4, y=120)

root.append(date_label)
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weather_dashboard.py — 6/3.

def add_row(y, bmp_filename, text):
""MEgy sor: ikon + nagy szoveg."""
bmp = displayio.OnDiskBitmap(bmp_filename)
ic = displayio.TileGrid(bmp, pixel_shader=bmp.pixel_shader,x=140,y=y)
root.append(ic)
1bl = Label(rubik24, text=text,
color=0x000000, scale=1, x=180, y=y+16)
root.append(1lbl)
return bl

temp_label = add_row(10, "/temp.bmp", "12 °C")
press_Tlabel add_row(50, "/press.bmp", "1013 hPa")
hum_label add_row (90, "/humidity.bmp", "68 %'")

# --- MEGJELENITES ---
display.root_group = root
while display.busy:

pass
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weather_dashboard.py — 6/4.

wifi.radio.connect(
os.getenv("CIRCUITPY_WIFI_SSID"),
os.getenv("CIRCUITPY_WIFI_PASSWORD")

)

pool = socketpool.SocketPool(wifi.radio)
requests = adafruit_requests.Session(pool)

location = "Debrecen,HU"

url = (
"http://api.openweathermap.org/data/2.5/weather?q=" + location +
"&appid=" + os.getenv("OPENWEATHERMAP_APPID")
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weather_dashboard.py — 6/5.

while True:
try:
data
utc_
if u

= requests.get(url).json()
ts = data["dt"]
tc_ts !'= last_dt:
last_dt = utc_ts
offset = data['"timezone'"]
now = time.localtime(utc_ts + offset)
time_label.text = "{:02}:{:02}".format(now.tm_hour, now.tm_min)
date_str = "{:04}-{:02}-{:02} {}".format(now.tm_year, now.tm_mon, now.tm_mday,
napok[now.tm_wday])
date_label.text = date_str

temp_c = data['main']['temp'] - 273.15
temp_label.text = f"{temp_c:.1f} °C"
humidity = data['main']["humidity']
hum_label.text = f"{humidity} %"
pressure = data['main']['pressure']
press_label.text = f"{pressure} hPa"

while display.busy:
pass
display.refresh()
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weather_dashboard.py — 6/6.

print("Idé: {:02}:{:02}".format(now.tm_hour, now.tm_min))
print("Hoémérséklet: {:.1f} °C".format(temp_c))
print("Paratartalom:", humidity, "%")
print("Légnyomas:", pressure, "hPa'")
print("---")

...................

-------------------

...................
--------------------

time.sleep(180)

= TN

T TITERTA L
1 :nia EBLEE SEEES

except Exception as e:
print("Hiba:", e)

time.sleep(10)
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Az ESP32 C3 Super Mini kartya kivezetései

A5® MISO® GPIO5 "\, —=)e e(—@5V
MOSI@® GPIO6 "\, <)@ e (——@ GND
SS® GPIO7 (", <)e oi—@ 3V3
Built-inLED@» SDA ) GPIO8 "\, ~)rek: e\~ GPIO4 @ A4 @ SCK
Boot/BUTTON SCL )  GPI09 @\, o LLLENENN e ("~ GPIO3 @ A3
) e <"\ ~® GPIO2 @ A2
TX @ GPIO20 ( "\, =)0 - %** _:"“ ® ("~ GPIO1T @ A1
RX @ GPIO21 0"\, <)@ - ® s\~ GPIO0O @ A0

) GPIO/DIGITAL/PWM @ ANALOG ( 12€¢ @ UART @®spi ®pPower @GND

TV PWM ESP32 C3 Super Mini
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