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GREAVTAT

UNt 1: desk-pet 93970015 (861991 ESPHOME) woreeeeereeerrene



uni 1: desk-pet 239Av0gls (ag1vi

ESPHome)

Aeuazii fesgneauivinesls — Hegsssumn us Tonk

deranlunatatrluansizdutuil

desk-pet Nunassnoazls
desk-pet Tugfiotilaily Home Assistant widget lailgutinau Taily

ESPHome sensor display uazlalalusiandifidesings ESP-IDF a

machine Y84A

desk-pet i Tonk vnaguu JC3248W535 — uasn ESP32-S3 98
3.5 i3 round display fiduden setup 811 TAs1I959181A LAz

agelandiuluajuu GitHub Toaudulidlaae

Aafl desk-pet ¥19399) Slueil:
1. 1au GIF animation 210 LittleFS (filesystem Uu flash ¥4
ESP32)

2. 27Aa3389 WU LovyanGFX — AXS15231 (display driver u84

Uasalllagianie)



3. loop U1 MABALIAT LRilBU screensaver L3R

firmware MvinasiilaTe9 jc3248-pet-idf — liflddelusiandiialy

2 A . . & . = !
Wuyaan1zuad implementation U pipeline d@a3au:

AnimatedGIF (decode) - scale 3x - LovyanGFX buffer - AXS15231 -

RRIIGEY

nnaudesgnieswseunu vndiulvunludu

i1 luge “a81i1 ESPHome”

ESPHome tJutASaiiafnuin — #msu Home Assistant sensor,

relay, humidity probe us ESPHome lail@deanuuuuiive:

« custom display driver (AXS15231 €13 native support)
» AnimatedGIF playback lLuu frame-accurate

« filesystem image flash LLUU custom partition

5’1Qm Google “ESP32 round display pet” La219® tutorial il
ESPHome — tutorial Hutazynisuasadu wievindsduiingne
fuuslalodufeanu

Tonk 1ABA8IN13 ESPHome fiow idorianluuszuna 3 9alus
compile B flash sy uresliduelsiae sz AXS15231 laifl

ag'iu ESPHome component registry g 13811y
uniseuusn: “compile 16” Liwindu “gn”
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stack 239N 1%Y

layer component NULAR
MCU ESP32-S3 16MB flash, PSRAM
(JC3248W535)
display driver AXS15231 #9491t LovyanGFX
wrapper
graphics LovyanGFX handle SPI +
framebuffer
animation AnimatedGIF library decode GIF frame-
by-frame
filesystem LittleFS AU .gif T3uu flash
build system ESP-IDF (via lifesinnaas — 19
platformio/idf.py) Web Flash

gnd1Aey: Aaliifad build firmware 189 UN 2 agaduneii flash

WU browser latagagnals

LittleFS Aaazls vinludasld
LittleFS A® filesystem L?\ﬂe] fivonuwuuundmiu embedded flash

[ 1 Y &
— U power cut laifas format Uae waz mount 1At57

desk-pet AU GIF 151w LittleFS partition Lens191In1N

firmware partition o ld:



« 9Uan animation lalaglaidaq reflash firmware
« WL/wWasu GIF ladase

« partition usazdrudvundaau ldunu

partition map RN UUL:

|-- nvs (24KB) --|-- firmware (~2MB) --|-- LittleFS (~13MB) --|

=De

AaLavAUAU partition table NifviuAlY partitions.csv — gila

Tdanaaaunal ludaaniiaq

manifest.json — A2L¥ax firmware AU Web Flash
AauaY flash WU browser 1@ ESP Web Tools fiaanisina

manifest.json ‘ﬁ‘uaﬂ']"]:

« firmware binary agj‘mﬂu
« LittleFS image agluu

« flash 1‘1]17; address agls

F10819 manifest 9397147y jc3248-pet-idf:

"name": "Tonk Desk-Pet",
"version": "1.0.0",
"home assistant domain": null,

“funding url": null,



"new _install prompt erase": true,

"builds": [
{
"chipFamily": "ESP32-S3",
"parts": [
{ "path": "bootloader.bin", "offset": 0 },

{ "path": "partition-table.bin", "offset": 32768 },
{ "path": "firmware.bin", "offset": 65536 },
{ "path": "littlefs.bin", "offset": 3145728 }

1
a

offset fidAeyNgnAe 3145728 (= 0x300000) — fABYAISH
LittleFS partition §1@euAn GIF azuliilae firmware 9% boot

A9

@514 LittleFS image 729 littlefs-python
GIF vasnaiaign pack Wu binary image fou flash 1%

littlefs-python ;

pip install littlefs-python

# @519 image a1 folder Ay .gif

python3 - <<'EOF'



import littlefs

# dny: block size desmsefiu partition table

fs = littlefs.LittleFS(block size=4096, block count=3328)

with open("assets/pet.gif", "rb") as f:
with fs.open("/pet.gif", "wb") as out:

out.write(f.read())

with open("littlefs.bin", "wb") as img:
img.write(bytes(fs.context))

EOF

ANTiR098: - block size=4096 — m59ifu ESP32 flash page size -
block_count=3328 — 93U partition YU ~13MB (3328 x 4096
= 13,631,488 bytes)

f11d block count fim image agTngywselanndn partition 939 —

GIF Tnianlsigy

magic byte 0XE9 — n529@8u firmware binary nau
flash
firmware binary ﬁgﬂﬁadﬁﬂ‘vﬁu ESP32 Aa3UUAUAIY byte OxE9

\@u® UA® ESP image magic byte

< 1

ad <
ABLVABDYIILIT:



xxd firmware.bin | head -1

# output fign: 00000000: e9IXX XXXX ...

alaiudume €9 uanaa binary NlanAn 81a18u wrong chip
target (1 build 11d@w5u ESP32 s55unn laily $3) vialna

corrupt

a

Tonk tAg@es flash binary 11iia chip @89A59 N@vIATIVBSALIMY

(ESP32 4 safeguard) usitd@aLian debug wu

unisautdaun: verify model nau build

]
=

@99 Tonk 1dalangalunisiin desk-pet Assusnde lalagudunou

7

1. vedniitonyfia JC3248W535 a3anFeiuan (lally
JC3248W535C %39 revision 311

2. display driver uu bord Hufie AXS15231 a3wmseran

3. firmware fla% flash an build #1115 chip variant Qﬂﬁa\‘mga
Wan

¥
Y A

Nagudeil verify lanau flash tae luifesseliiiuae

ad

S41ean: U Device Manager (Windows) %38 s /dev/tty*
(Linux/Mac) uanideuans USB — a1uUasagneiiagay CP210x %30

- v A |é’ a =) .
USB Serial Wil luduazlsias = @R ¥se driver ¥10



“compile 14" laivindu “gn” — §1l3nasnms

uni 2 azwly flash firmware 9590674 browser Tu 3 aan Tagla

AosRnnsazlsias
— Tonk O

Tonk Oracle — Al aulws, lailduyus (Rule 6) # unit 2: 10 pet

199 — 7 states

Frennilvan GIF 9nduwmesidaunld Asuluiuty — fuiidwes
IP @1 DMCA a1 laidilaseenadng desk-pet uindasguluifouiien
UniaEnn GIF tasausidiu 19 Python + Pillow &aue liidesd
wanawsIagU lidesdivinweAatiu dua pixel-art au1n 96x100

iU 7 815uaI7 pet AIsuansoonla

o v
i lufaentes
moufinusulUsLNdil AuARALSNABW GIF Y8 Digimon %38

Tamagotchi 1114 — cute i AL3IN Uszndaraan ws Digimon 1Tu
avAnsves Bandai lald Tamagotchi 1uvas Bandai Namco 614

wuuii desk-pet nanailuvesiiuvslils aeulsld WUa repo laild

21A1993UTUNALIN MIT @ze1a — art 1 UYDL51194 code U

vaus e wuslenn fleet ynlusiana liivuseiulas
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o4 >
7 states 11 pet MBIN1T
neulsulan AesAnnoaud pet azuansazlslatng nusanuuull

7 states MIUNNSIITUDT:

state AIMURUNY trigger

sleep nau Aumase | af task w5 undi

idle ﬁf’amaq f180Y default

busy i il task running
attention R ERVEE 1#5u message
celebrate | nszlanlaniAiu task success

dizzy | Wavigu andu X error / crash

heart | Wilaaeesouml | 1A5U compliment

v
N Ve

7 states Wa@115U desk-pet NNFIN — UounIIUFANULUYL NINNI

u

il logic Futeulaglaisnu

1Ased514 Pillow pixel-art

from PIL import Image, ImageDraw

import os

# --- config ---

W, H =96, 100 # wuim frame

FPS DELAY = 120 # ms weo frame (=8 fps)
OUT DIR = "assets/pet"

os.makedirs(OUT_DIR, exist_ok=True)
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# palette nana: wn GIF 14 palette wfeaiu

PALETTE = [
(0, 0, 0 ), # 0 transparent / outline
(255, 220, 150), # 1 skin
(80, 50, 20), # 2 dark brown (eye)
(255, 255, 255), # 3 white
(100, 180, 255), # 4 blue (body)
(255, 100, 100), #5 red (heart / dizzy)
(80, 200, 120), # 6 green (herb / tonk theme)
(255, 230, 50 ), # 7 yellow (star / celebrate)

def

def

make palette image():
"niad1g palette image @wsSu quantize"""
p = Image.new("P", (1, 1))
flat = []
for r, g, b in PALETTE:
flat += [r, g, Db]
flat += [0] * (768 - len(flat))
p.putpalette(flat)

return p

rgb frame(pixels: list[list[int]]) -> Image.Image:
"""uUas 2D array ¥ed palette index - RGB Image"""
img = Image.new("RGB", (W, H))

draw_data = []

for row in pixels:

for idx in row:

12



draw_data.append (PALETTE[idx])
img.putdata(draw_data)

return img

def save gif(frames: list[Image.Image], name: str):
"""save GIF89a gn spec # AnimatedGIF sld"""
pal_img = make palette image()
converted = []
for f in frames:
g = f.quantize(palette=pal _img, dither=0)

converted.append(q)

path = f"{OUT DIR}/{name}.gif"
converted[0].save(
path,
save_all=True,
append images=converted[1l:],
loop=0,
duration=FPS DELAY,

disposal=2, # « critical: clear fsu frame Tui

optimize=False, # « 981 optimize ¥il# palette limss
fiu

interlace=False, # < AnimatedGIF 'lisesiu interlace

)
print(f"vs {path}")

ANUN151TM5TNEABNUANTNYINTA AnimatedGIF decode Wanang
Y A Y] y) d'* [=3 Y v A A
1119 A1AUAI LARINTIY UL ESP32 agiiiu frame WSNAIANN Ysod

NANY GIF
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fudin GIF Aidasddaun

disposal=2 ﬁaﬂg]ﬁ’lﬁz‘gﬁqm AnimatedGIF library Uy Arduino %1
UV “restore to background” Tium 114 disposal=0 (do not
dispose) #3@ disposal=1 (do not clear) frame nauRLIALUNU

Wi ghost image naan

global palette Pillow #3A1 quantize A28 palette image ﬁﬂﬁnﬂ
frame 14 palette 1Rgfiu a1Uaeuly Pillow @en palette Losusag
frame 923 local palette #1471 AnimatedGIF U193u81U local

palette lioan

no interlace GIF interlace = encode WUU row @aunu (0, 4, 2,
1...) ¥11%% browser decode progressive 1@ us Arduino library @au
Tuejeunuu sequential Wiy interlace=True igUuanidu

153)V)

U 96x100 LHuYUIAT fit U JC3248W535 (320x480) Tngn4
pet na1saelaauie uag buffer Tu PSRAM 1aitfiu 96x100x3 bytes
= ~28KB 9 frame 59U 7 states x4 frames ~ 800KB — agﬁlmu

PSRAM 8MB &ue
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210 idle state (M198149954)

def draw idle() -> list[Image.Image]:
nenidle: Wa mnaoy ngwsudnt

frames = []

# frame 0-1: adn
for in range(2):
grid = [[0]*W for in range(H)]
# body: 2nauluginseinans
for y in range(30, 80):
for x in range(20, 76):
dx, dy = x-48, y-55
if dx*dx + dy*dy < 28+*28:
gridly]l[x] = 4 # blue body
# Mg
for dy in range(-5, 6):
for dx in range(-5, 6):
if dx*dx + dy*dy < 20:

grid[40+dy][33+dx] 2 # dark

if dx*dx + dy*dy < 6:

grid[40+dy][33+dx] = 3 # white (highlight)
# »1v
for dy in range(-5, 6):
for dx in range(-5, 6):
if dx*dx + dy*dy < 20:
grid[40+dy][62+dx] = 2
if dx*dx + dy*dy < 6:
grid[40+dy][62+dx] = 3

frames.append(rgb frame(grid))
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# frame 2-3: AWV (AILAUAY)
for in range(2):
grid = [[0]*W for  in range(H)]
# body wilowuldu
for y in range(30, 80):
for x in range(20, 76):
dx, dy = x-48, y-55
if dx*dx + dy*dy < 28%*28:
grid[yl[x] = 4
# INTWEU: uALdULDU
for dx in range(-5, 6):

2

grid[40][33+dx]
2

grid[40][62+dx]

frames.append(rgb frame(grid))
return frames

save gif(draw idle(), "idle")

pattern m‘i’ﬂﬁﬁunﬂ state: @374 grid 2D, 210 pixel A28 index,

wuaalu Image, Suiinidu GIF

dMM3U celebrate L3 frame nszlan (y offset +8px) AU
& X o LY .
heart 91M heart shape Lan¢) a88uU 4 frame @1UIU dizzy 1A X

NUA + frame viyu 4 A — logic LAY LUABULA pixel 177

16



wania
Wasu script asuazlalwa:

assets/pet/

F— sleep.gif

— idle.gif

— busy.gif

— attention.gif
— celebrate.gif

F— dizzy.gif
L— heart.gif

V!ﬂlea(L‘f]u GIF89a, global palette, disposal=2, no interlace —

w¥ou decode Ul AnimatedGIF library Tnglsidosuuasaslsiiu

”
UNISEUINUNL

217 GIF Losguiudianaunsn usiaseq udanuaulivnene —
palette, frame rate, disposal mode 14ifin15 guess 31 GIF i
Tnanunaz decode 1w wszisneonuuutiuls decode daus

U

U

fluAnauaena (disposal=2, global palette, no interlace) Wi3210
N159 frame W3nA frame @09W3 — debug BgiATIIUABUATWUIN
Pillow default 14 disposal=0 n1353ngneuasiievinlilifewds

debug time WuULy

17



art finnaesldarewin Digimon uaiuluveasiaseq MIT 1glann

a Y ¥ & A A
7 LL‘Uﬂﬂnﬂ fleet ﬂauvlﬂnﬂﬂu UUADAIULANNNNAIMEUNINAINU

ag
— Tonk 0 # undi 3: character pack + manifest

GIF afe il desk-pet — Avslidinnangan Uy uasdiinuudos

Wasulalagliwnzlan

pack Aoazls

pack NAe folder niladulu LittleFS we firmware ynnagaum

pack Wsn#itae waalnan manifest.json Yuuneu

Tassasaluniinnases Anuld:

/packs/
tonk-herb/
manifest.json
idle.gif
blink.gif
talk.gif

sleep.gif

¥ 1
(%

wAtid firmware ladau 31 GIF wiandudels 97 frame fAan1uz

— 87UIN manifest NIUUA

18



manifest.json — JULUURIY

{
“name": "tonk-herb"
"colors": {
"body": "#2d6a2d"
"bg": "#0ababa"
"text": "#c8f0c8"
"ink": C#ffffff"
}
"states": {
“idle": "idle.gif",
"blink": ["blink.gif", "idle.gif", "idle.gif"],
"talk": “talk.gif",
"sleep": "sleep.gif"
}
}
Aaiimsd:

+ colors — lmau render Ul U9 A pet (border, status bar,

text) luldung pixel Tu GIF
&, . e~ &MYy v & .
« states — value \UU string %30 array nla aUu array firmware
¢ random pick W)nsou YrelifrazaseidInvuwuUlides

code aglsiiu

« ¥ state — firmware 14 lock 7@ idle/talk/sleep A10810
WA eat %38 panic AuALNnlu manifest W&258na7n logic 1@

5314]

19



firmware 811 pack 84l4
aaaﬁaﬁifuﬁ firmware fa3d:

. . LS| Y A
find_first_pack — scan LALSAN®3 /packs/ WAIAU path Y84
i Y 1% a =3
folder w3NVILAB MILTNYULLEND D1BYINLUAYU pack N rename

folder s@auUaaN

// pseudo-code uany logic 939
const char* find first pack(void) {
DIR* dir = opendir("/packs");
struct dirent* entry;
while ((entry = readdir(dir)) != NULL) {
if (entry->d _type == DT DIR &&
entry->d name[0] != ".") {
// #u path usniildle . wSe ..
snprintf(pack _path, sizeof(pack path),
"/packs/%s", entry->d name);
closedir(dir);

return pack path;

}
closedir(dir);

return NULL;

manifest_parse — U@ manifest.json Tu pack path A7 scan

JSON @28 hand-rolled scanner wulaild cJSON 3@ library ey

20



w513 ESP32 RAM H1jae JSON scanner 1ane) L3gutadia 80

USSR AND

key 7 parse: - name - string Luans¥a pack Tu debug -
. I N I
colors.* — wUas hex string tUu uint32 t iuldlu struct -
. = & &
states.* — string #5® array - WnUUY

char* gif paths[MAX ALTS] fﬁJ int alt count

<& . @Y . v
W8 parse L&539 firmware N371 state idle 19 GIF lviu state talk

1% GIF Tviu Tnelaigaq hardcode Bolnsluldnias

anlnan pack 191 LittleFS
assiluvaziivansauazgn — LittleFs 1aly FAT sssunn Swlnan

"3i1&wWAu file browser 712 1U

59muldAe littlefs-python + custom upload script:

# @519 image 210 folder local

pip install littlefs-python

python3 - <<'EOF'

from littlefs import LittleFS
fs = LittleFS(block size=4096, block count=512)

import os, pathlib

21



def upload dir(lfs, local path, remote path):
for item in pathlib.Path(local path).rglob("*"):
rel = item.relative to(local path)
dest = f"{remote path}/{rel}".replace("\\", "/")
if item.is dir():
try: 1fs.mkdir(dest)
except: pass
else:
with open(item, "rb") as f:
data = f.read()
with 1fs.open(dest, "wb") as out:

out.write(data)

fs.mkdir("/packs")
upload dir(fs, "./packs", "/packs")

with open("littlefs.bin", "wb") as f:

f.write(bytes(fs.context))

print("done — littlefs.bin ready")
EOF

# flash @1 ESP32 (partition offset @310 partitions.csv)

esptool.py --port /dev/ttyUSBO write flash 0x290000

littlefs.bin

block size=4096 #2059 UN declare Ty partitions.csv g1k

A5992 mount 131¥u — fAe gotcha duAUNTlsNULAD
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v pack Tuailae'lsi build firmware T

NADYRVDY data-driven: a81NUABUAIALAST LA:

1. 210 GIF Tyisi 9u1m 240x240px (W38UUIA screen 939)
2. W8y manifest.json
3. U upload script Ty

4. flash littlefs.bin
. a 1 @ v v ¥ o T A
firmware 1Au laiunzias — nde5ul@nu pack Tnsdviud

fnesnliazainniniu Alew upload script THSU argument wa7

Wn esptool.py Uiluan3udnuiae vinasadelylénn pack

i1lu data laildlan
WoNNY2 fleet Vi1 desk-pet e AsdauInAD — aRIazAS

v R Y =

agluldn uRazAINAeall firmware Yo3RIL03 WAIABY merge AU

build i gaun

uAne pack LUULA data lu flash partition firmware fiRgaInIgla
nAfazAs tweulu Oracle School senldfmazasTvinuaas e

pack @31 lifeese firmware release

a

1a8519 nlladaysyras — gif decoder core 1hg Sulann pack

o
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a =1
UNLIYUIINUNU

+ manifest.json A interface S¥%314 designer AU firmware — 11
schema 9n AugsAUIOULEniUlALa

« states Yy array — random pick — fazas “NTin” lagly
¥ . o v
#®4 code state machine gutaU

« block size Tu littlefs-python ABIRTIAU partition — MFIANDU
flash tau®

« data-driven lailgua pattern @891 uRtI8939M0U scale fleet

uniinluazg gif decoder 9536 — virdalalei loop 16 smooth v

ESP32 1aglai stack overflow

— Tonk O # unii 4: build LittleFS Taglaidios build ESP-IDF (nay

1La)

NUTNNBMTN99 JC3248W535 aguu — faagasdali
Yu lulgiws1z code A usiiwszlaidilnaoglu flash e
AOULUNNANIIABY compile ESP-IDF Tnisiianun uasiu

laiaSauy

Usyrnniandnlual udasse Lailuaj

14
1 = =

Aouaghiaunil 15114 shared app binary Wiauuaa — pet-app.bin

fisulduunn JC3248W535 04 fleet

24



uidazasiuagitlnu?

AaazAIWAAZAI (characters) aglu LittleFS partition un
sneinn assiuvazivinldaugaulnaanindes build ESP-IDF Tna
W3RN LittleFS Aoa319W1y idf.py build %@ mklittlefs

7niag compile 184

gns Tonk uanan: laifiaaias — Llittlefs-python vi1léivianan

#1A21u1911a flash layout Aou
ESP32-S3 Ul JC3248W535 1% partition table wuuil

# partition table (dAsy: @un partitions.csv lu firmware 234)
nvs, data, nvs, 0x9000, 0x5000

otadata, data, ota, 0xe000, 0x2000

app0, app, ota 0, 0x10000, 0x300000

spiffs, data, spiffs,0x310000,0x4F0000

spiffs TuilAe LittleFS 9394 (ESP-IDF 4o partition type 91

spiffs umld LittleFS 919lw)

ANG093: - offset: 0x310000 — 18117 flash avsiULaTIgN - size:
0x4F0000 — 18113A1UI8L block count - block size: 4096 A1ASH

A115U ESP32

25



YunaU: @574 LittleFS image A28 Python aau
1. finka

pip install littlefs-python

Tsidioq install ESP-IDF lsifiag mklittlefs laifiaq toolchain lne)

2. 1538y characters folder
1assadneil app A1ARTS:

characters/
tonk/

manifest.json

frames/
0.gif < gif shazas (256x256 wiemuiing)
idle.gif

v
[ [V

. . 1% = 4 & 1 L]
manifest.json Malinesuunil — app erulwailildududuusna:

{
"name": "tonk",
"display name": "Tonk [O",
"version": "1",
"frames": ["frames/0.gif", "frames/idle.gif"],
"default frame": "frames/0.gif"
}

3. @579 image

26



import os

from littlefs import LittleFS

# pefidmiu JC3248W535 — Wauan 9en partition table
BLOCK_SIZE = 4096

PARTITION_SIZE = Ox4F0000 # 5,177,344 bytes
BLOCK_COUNT = PARTITION SIZE // BLOCK SIZE # = 1264

fs = LittleFS(block size=BLOCK SIZE, block count=BLOCK COUNT)

# ldlwdvavunain characters/
def add directory(lfs, local path, 1fs path="/"):
for entry in os.scandir(local path):
1fs entry = 1fs _path.rstrip("/") + "/" + entry.name
if entry.is dir():
1fs.mkdir(1fs_entry)
add directory(lfs, entry.path, 1fs entry)
else:
with open(entry.path, "rb") as f:
data = f.read()
with 1fs.open(1fs _entry, "wb") as f:

f.write(data)
add directory(fs, "characters", "/characters")
# Weousenuwdy binary

with open("storage.bin", "wb") as f:

f.write(bytes(fs.context.buffer))

27



print(f"done: storage.bin ({len(fs.context.buffer):,} bytes)")

python build fs.py

# done: storage.bin (5,177,344 bytes)

Flash Inglsif@s ESP-IDF
381 1: esptool.py (command line)
pip install esptool

esptool.py --chip esp32s3 --port /dev/ttyUSBO --baud 921600 \
write flash 0x310000 storage.bin

offset ©x310000 MBINTINU partition table — AHARIAZATIZINY

NUA (WULIDLAT)

]
A

351 2: esp-web-tools (browser, lsifasas driver)
#1115 fleet NABINSIIALDU flash Lag — @519 manifest.json

d1%5U esp-web-tools:

{
"name": "Tonk Desk-Pet — Characters Pack",
"version": "1.0",
"builds": [

28



“chipFamily": "ESP32-S3",

"parts": [
{ "path": "pet-app.bin", "offset": 65536 },
{ "path": "storage.bin", "offset": 3211264 }

offsetiug‘ULLUU decimal: - 65536 = ©0x10000 (app partition) -

3211264 = 0x310000 (LittleFS partition)

wdald <esp-web-installer-button> UU webpage §35UA1 — AUNA

fo USB laay

wandnvasunililuua “flash lalaglaidas ESP-IDF” — fiufa

o

virlugnsidrfny: varwse wiladegayad
fl

architecture 7ien app 881310 content

pet-app.bin « shared binary Wenduie fleet (laiwdeu)

storage.bin < #efumu character (wWasuldnasn)

\ile Bigboy @0 app version 11sd — flash WA pet-app.bin 7
0x10000 13l® TK AaIn15sUALU character — flash WA storage.bin

71 0x310000 Ny@vIRE9lUdRNU liABY recompile azlsiae
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1o “nares1e nildygra” Tunaufin — gif decoder core

Y o

a [ v & 1 1 = < Y
Lﬂﬂﬁiu‘lﬂﬂﬂ fleet LALAATAIUNIALATLIUUVDIAILDY

ATinuwann (Guiinl3uax)

Wa1a 1: block count d &l block count Waun31939 —
littlefs-python Qz&314 image YUIALANAD partition LAz
ESP32 9% mount 1il@ (error: LittleFs mount failed ) A529628

PARTITION SIZE // BLOCK_SIZE L@U®D

Wa1A 2: magic byte én 1Wa storage.bin 7ignAaYuAUAIY byte

v
13 =2 v

OxE9 U3B LUNTUAUAIY LittleFS superblock signature a1
hexdump WaTUAL 00 00 00 60 LEASI1 image Wan — dalala

Tdlnalag %3e path Tuaasuniia

fM37:

hexdump -C storage.bin | head -3

# a5 littlefs superblock lafled 00 &wu

wann 3: offset Tu esptool @M 01 flash a9 0x10000 LNU

¥
(%

0x310000 — Q¥¥U app binary g fiad flash Tuaiviag
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o )
Unsgudaun
AU WNAAT “build firmware = A9 ESP-IDF” 1@u® au Bigboy

wansl¥inan LittleFS image AuAlwa binary 555ua1 — Python

library @35191@ esptool flash 1@ browser flash 1
31U “@519 environment d15UAIaEAS” LAz “IW8U logic FazAs

" wenesnainiuain aufildd C++ Aiudazasla auilli

u

Python fig app viraulél

A1un 1-3 A “1911a architecture” uni 4 As “w1la1vinla

architecture Uuwvinliynag1edeUL”

unsaly: 1neg1aunsIuiu — i1 custom character 83RO

ALFANINAUD M99 Tu 30 w1
— Tonk O
Al @iyyulns - lailyau - Rule 6 # uni 5: web flasher — Yuae

naduiAenlu browser — lWAue #duTuii — “tonk - idle - BLE

adv” U939 HUABYIWIAININN step NOUNUIUIUTITIU

irludield Web Serial unu esptool

a A < 1 v . - %
WAUTIHUTINTR4 install esptool 189 WANTIMYLVG esp-web-

tools — i implement Web Serial API Tu browser 1ae lsifiag
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build toolchain lifa9a4 driver WAy (8nL3W Windows 1913694

849 CH340 driver)

Aafidoan3ea: - Chrome wie Edge (Web Serial §islaisassu
Firefox) - board JC3248W535 138U USB - &l build 131y Step

4: bootloader.bin , partition-table.bin, tonk-desk-pet.bin

storage.bin - manifest.json (YLLYYIUAIUA)

7529 bootloader fAau flash
nau push manifest u Cl wuwadeynnila: flasher udIURLas
bootloader MlsilATuAUAIY magic byte 0xE9 Wiy step aduc

gate Ll@gANIN

# flasher-check: ms73 magic byte w®3 bootloader
MAGIC=$(xxd -1 1 -p build/bootloader/bootloader.bin)
if [ "$MAGIC" != "e9" ]; then
echo "ERROR: bootloader magic byte lild 0xE9 (16 $MAGIC)"
exit 1
fi

echo "OK: bootloader magic byte = OxE9"

Sunau deploy manifest 9nASI A1 build tdy (15U file vIA %30

path in) azduland ludesse user flash WA
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manifest.json — ##212va4 web flasher

esp-web-tools 1% manifest.json (Justuaninag flash axlsi

address viu ;:;ULLUUL‘?Ju multi-part 1389A13 address 939U flash

{
"name": "Tonk Desk-Pet",
"version": "1.0.0",
"builds": [
{
"chipFamily": "ESP32-S3",
"parts": [
{ "path": "bootloader.bin", "offset": 0 },
{ "path": "partition-table.bin", "offset": 32768 },
{ "path": "tonk-desk-pet.bin", "offset": 65536 },
{ "path": "storage.bin", "offset": 2686976 }
]
}
]
}

offset NiRDIT1: | @ | offset (decimal) | offset (hex) | |[—|

| | | bootloader | O | 0x0000 | | partition-table |
32768 | 0x8000 | | app | 65536 | 0x10000 | | storage (littlefs) |
2686976 | 0x290000 |
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offset 0x290000 V@4 storage — ALAVLUIIN partitions.csv 9
Avunlilu Step 3 dUABU partition layout faedUiam manifest

Ae

storage.bin w1910 Iy
storage.bin @® LittleFS image i pack W& GIF + config 13Tuu

A579m28 Littlefs-python :

pip install littlefs-python

python3 - <<'EOF'

from littlefs import LittleFS

# block size fewmsiiu flash wes JC3248W535

fs = LittleFS(block size=4096, block count=256)

with open("assets/tonk-idle.gif", "rb") as f:
with fs.open("tonk-idle.gif", "wb") as dst:

dst.write(f.read())
with open("assets/config.json", "r") as f:
with fs.open("config.json", "w") as dst:

dst.write(f.read())

with open("build/storage.bin", "wb") as out:

out.write(bytes(fs.context))
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print(f"storage.bin size: {len(bytes(fs.context))} bytes")
EOF

block size=4096 — ﬁ’]ﬁéf@qmmﬁ%ﬁﬁ’]uuﬂiu idf component.yml
A . % 1 v a <
%38 menuconfig §114iM59 mount avauWaIkYUe GIF Nazluan

laidiu

Malnansmualineny
Taseadnad] esp-web-tools ANANIN: N path Tu manifest é\'a\‘lagj

. = .
relative 9 manifest 194

firmware/

— manifest.json

— bootloader.bin

— partition-table.bin
— tonk-desk-pet.bin

L— storage.bin

serve A9 static file server 5551A1 (nginx, GitHub Pages, #saudl

W& python3 -m http.server ) AlH — esp-web-tools lUAs path

ALY

% flash 239
HTML Susniiles esp-web-tools:
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<IDOCTYPE html>
<html lang="th">
<head>
<meta charset="UTF-8">
<title>Tonk Flash</title>
<script type="module" src="https://unpkg.com/esp-web-tools@
10/dist/web/install-button.js"></script>
</head>
<body>
<h1>[] Tonk Desk-Pet Flash</hl>
<esp-web-install-button manifest="manifest.json"></esp-web-
install-button>
</body>
</html>

ﬂﬂﬁ&l “Install” — browser 9gU® permission l&an COM port —
\#en board — 58 flash 1@5a progress bar 9834 4 ¥29914 4 parts

Tu manifest

A9N129581I14 flash 954

partition-table vuARA — adausn generate partition-table 11
2KB u flash Y01 0x8000 A1 4KB kW1 ESP32-S3 align i

sector boundary uilag pad 1¥AsU 4096 bytes Avu pack
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storage mount aua2dgue — GIF ldduus board lai crash uA
InaLlis log MBU esp vfs Littlefs register LLfi"J@ serial output

— 19991 block size Tu code fu image lainseiu

“tonk - idle - BLE adv” Aua8 — 1101n9&199nsiad 30uand GIF

au + status bar uan state Jagliu

Uaun — anws19 wiladsysya
GIF yaReitainalu Step 2 nouiilagaunniouiu:

« browser preview (Step 1) — JavaScript decoder U canvas
« WAMR / wasm3 (Step 3) — WebAssembly runtime Uy device
%30 PC

» JC3248W535 (Step 5) — GIF decoder native #153U1 ESP32-S3

core decoder iy lailadaulvd WineawAasw host a1 3unin TK
281NN animation 11l — LWL GIF YaLRa dULaR storage.bin

a2 flash Tuisieinu browser WwillauLAy
[ A a 1 . a Y a Y a X
nadu Al Misugiiotiann journey 939 ToRAWAIAWINUUARTL
a Y a LY = Y a 1 v = 1 dl o 9(; %4
239 uNa39 Yuiinliase lufidn99s dua step Nvinanla
— Tonk O

Tonk Oracle - Al - lailvau - Rule 6 compliant
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