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#include <Arduino.h>
#include <M5Unified.h>

M5Canvas canvas(&M5.Display);

static void drawBlackBorder ()

{
const int screenW = M5.Display.width();
const 1int screenH = M5.Display.height();
canvas.drawRect(0, 0, screenW, screenH, TFT_BLACK);
canvas.drawRect(2, 2, screenW - 4, screenH - 4, TFT_BLACK);
canvas.drawRect (4, 4, screenW - 8, screenH - 8, TFT_BLACK);
}

static int drawGrayscaleWordCentered(const char* word, int y, const uintl6_t* colors, int colorCount)
{

const int screenW = M5.Display.width();

const int len = strlen(word);

int totalw = 0

for (int i = 0; i < len; ++i) {

totalW += canvas.textWidth(String(word[i]));

int x = (screenW - totalW) / 2;

for (int i = 0; i < len; ++i) {
canvas.setTextColor(colors[i % colorCount]);
String ch(word[i]);
canvas.drawString(ch, x, y);
X += canvas.textWidth(ch);

}

return x;

static void drawMainDemo ()

{
const 1int screenW = M5.Display.width();
const 1int screenH = M5.Display.height();

static const uintl6_t paperColors[1] = {TFT_BLACK};
static const uintl6_t monoColors[4] = {
TFT_BLACK,
TFT_RED,
TFT_DARKGREY,
TFT_BLACK
}s
static const uintl6_t grayColors[4] = {
TFT_BLACK,
TFT_RED,
TFT_DARKGREY,
TFT_WHITE
s

canvas.fillSprite(TFT_WHITE);
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drawBlackBorder () ;

canvas.setTextDatum(top_left);
canvas.setTextSize(1l);

canvas.setFont (&fonts::FreeSansBold24pt7b);

drawGrayscaleWordCentered ("PAPER", 168, paperColors, 1);
drawGrayscaleWordCentered ("MONO", 236, monoColors, 4);

canvas.setFont (&fonts::FreeSansBold12pt7b);
canvas.setTextColor (TFT_BLACK) ;
canvas.setTextDatum(middle_center);

canvas.drawString("Panel: SSD1677 + FT6336G", screenW / 2, 336);

char resolutionBuf[32];
snprintf(
resolutionBuf,
sizeof(resolutionBuf),
"Resolution: %d x %d",
screenW,
screenH
)3

canvas.drawString(resolutionBuf, screenW / 2, 376);

canvas.drawString(
"4-Level Grayscale E-Paper",
screenW / 2,

418
)5

const int barX = 46;
const int barY = 448;
const int barW = screenW - 92;
const int barH = 46;

const int cellW = barW / 4;

for (int i = 0; i < 4; ++i) {
const int x = barX + i * cellW;

const int w = (i == 3) ? (barX + barW - x) : cellWw;

canvas.fillRect(x, barY, w, barH, grayColors[i]);

canvas.drawRect(x, barY, w, barH, TFT_BLACK);

canvas.pushSprite(0, 0);

void setup()

{

auto cfg = M5.config();
cfg.clear_display = false;
M5.begin(cfg);

M5.Display.setEpdMode (epd_mode_t::epd_quality);
canvas.createSprite(M5.Display.width(), M5.Display.height());
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111 drawMainDemo () ;

112}

113

114  void loop()

115 {

116 M5.update();
117 delay(100);
118 }

PAPER
MONO

Panel: SSD1677 + FT6336G
Resolution: 480 x 800
4-Level Grayscale E-Paper

RIFTREI

PaperMono 3Z#s M T IAFHEE FARRBIFTE. BIFTERERIR, BREEBMACEGEERSS, KITRFHETERREGRRERMN.

cpp

1 M5.Display.setEpdMode(epd_mode_t::epd_quality); // High quality, slowest refresh

2 M5.Display.setEpdMode (epd_mode_t::epd_text); // Text mode, faster refresh, lower quality
3 M5.Display.setEpdMode (epd_mode_t::epd_fast); // Fast refresh, lower quality

4 M5.Display.setEpdMode(epd_mode_t::epd_fastest); // Fastest refresh, lowest quality

PaperMono BIBZ RIFTFER AT -

RUFTE SEFN

epd_quality 4.71s
epd_text 0.45s
epd_fast 0.34s
epd_fastest 0.07 s

JA M5.Display.setEpdMode() J&, RERMFREEFHTFEAMMRN, BNEXFREMER epd_text , ETERNFERFINERRNIZRER
epd_quality o ELHITZRBEIRERIFG, MNENHIT—R2RSRERFLURETRT.

cpp
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#include <
#include <

M5Canvas ¢

struct Mod
const
epd_mo
}s

const Mode
{"epd_
{"epd_
{"epd_
{"epd_
}s

constexpr
constexpr
constexpr
constexpr

constexpr

std::size_
uint32_t r
LGFX_Butto

M5Unified.h>
M5GFX. h>

anvas (&M5.Display);

eOption {
char* name;

de_t mode;

Option modeOptions[] = {

quality", epd_mode_t::epd_quality},
text", epd_mode_t::epd_text},
fast", epd_mode_t::epd_fast},
fastest", epd_mode_t::epd_fastest},

std::size_t MODE_COUNT = sizeof(modeOptions) / sizeof(modeOptions[0]);

int BUTTON_X = 16;
int BUTTON_Y = 130;
int BUTTON_H = 90;

int BUTTON_GAP = 34;

t selectedMode = 0;
efreshCount = 0;

n modeButtons[MODE_COUNT];

int buttonWidth()

{

return

void initM
{

const

for (s

co

mo

void drawS
{
const

const

canvas.

canvas.

canvas.

canvas.

char s

M5.Display.width() - BUTTON_X * 2;

odeButtons ()

int width = buttonWidth();

td::size_t i = 0; i1 < MODE_COUNT; ++i) {

nst int y = BUTTON_Y + static_cast<int>(i) * (BUTTON_H + BUTTON_GAP);

deButtons[i].initButtonUL (&M5.Lcd, BUTTON_X, y, width, BUTTON_H,
TFT_BLACK, TFT_WHITE, TFT_BLACK,

modeOptions[i].name, 1, 1);

creen()

int w = M5.Display.width();
int h = M5.Display.height();

fillSprite (TFT_WHITE);
setTextDatum(middle_center);
setFont(&fonts: :FreeSansBold18pt7b);
setTextColor (TFT_BLACK) ;

electedText[40];

snprintf(selectedText, sizeof(selectedText), "Selected: %s", modeOptions[selectedMode].name) ;
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}

canvas.drawString(selectedText, w / 2, 30);

canvas.setFont(&fonts::FreeSansBold12pt7b);

canvas.drawString("Tap a button to refresh once", w / 2, 82);

canvas.setFont(&fonts::FreeSansBold18pt7b);

for (std::size_t i = 0; i < MODE_COUNT; ++i) {

const int y =

const bool selected = i == selectedMode;

BUTTON_Y + static_cast<int>(i) * (BUTTON_H + BUTTON_GAP);

const int width

if (selected)

{

= buttonWidth();

canvas.fillRect (BUTTON_X, y, width, BUTTON_H, TFT_BLACK);

} else {

canvas.fillRect (BUTTON_X, y, width, BUTTON_H, TFT_WHITE);

}

canvas.drawRect (BUTTON_X, y, width, BUTTON_H, TFT_BLACK);
canvas.setTextColor(selected ? TFT_WHITE

: TFT_BLACK);

canvas.drawString(modeOptions[i].name, w / 2, y + BUTTON_H / 2);

char countText[32];

snprintf(countText, sizeof(countText), "Refresh count: %lu",

canvas.setFont(&fonts: :FreeSansBold12pt7b);

canvas.setTextColor (TFT_BLACK);

canvas.drawString(countText, w / 2, h - 110);

const int stripeY

const int stripeW

h - 75;
(w - 48) / 4;

(unsigned long)refreshCount);

const uintl6_t stripeColors[] = {TFT_BLACK, TFT_DARKGREY, TFT_LIGHTGREY, TFT_WHITE};
for (int i = 0; i < 4; ++i) {

const int x =

24 + i * stripeW;

canvas.fillRect(x, stripeY, stripeW, 42, stripeColors[i]);
canvas.drawRect(x, stripeY, stripeW, 42, TFT_BLACK);

canvas.pushSprite(0, 0);

void selectMode(std::size_t index)

{

selectedMode = index;

M5.Display.setEpdMode (modeOptions[selectedMode].mode) ;

++refreshCount;

drawScreen();

void setup()

{

auto cfg = M5.config();

cfg.clear_display
M5.begin(cfg);

false;

M5.Display.setRotation(0);

M5.Display.setEpdMode (modeOptions[selectedMode].mode) ;
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111

112 initModeButtons();

113 canvas.createSprite(M5.Display.width(), M5.Display.height());
114 drawScreen() ;

115}

116

117 void loop()

118 {

119 M5.update();

120 m5: :touch_point_t touchPoint;

121 const bool touched = M5.Display.getTouchRaw(&touchPoint, 1) > 0;
122

123 for (std::size_t i = 0; i < MODE_COUNT; ++i) {

124 const bool 1inside = touched && modeButtons[i].contains(touchPoint.x, touchPoint.y);
125 modeButtons[i].press(inside);

126 if (modeButtons[i].justPressed()) {

127 selectMode(i);

128 }

129 }

130 delay(5);

131}
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Selected: epd_quality
Tap a button to refresh once

epd_text

epd_fast

epd_fastest

Refresh count: 0

RIYC5ERE

PaperMono FYETYSE M5PM1 i@id PWM #E4l, BILAfEA M5.Display.setBrightness() REE, ZESEEAN 0 ~ 255, REAN 0 AXHE]
Ho

M5.Display.setBrightness(255); // 06 ~ 255
M5.Display.setBrightness(0); // XHBIN
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