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(2) BFIR: AMZEA BRI FERBEMN 3.35 NE 58, 8855 TFN 88,119.69 /i
JG, B FAEE R N 29,994.84 T3 7t, [AlELIEK: 51.60%.

2022 HEJE 2023 FEJE 2024 4 i
O B 47.28% 46.85% 51.49%
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RN F LG 154.21%, WA ai R EEIG K 153.95%. IIALF-35044 05 P Wi an 22
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Single-Core @160MHz Single-Core @160MHz Single-Core @240MHz
< = D L = D A
° RODO sk RO G
E Esp3z - C3 @ esp3z -C61
32-bit RISC-V MCU 32-bit RISC-V MCU
= Single-Core @160MHz Single-Core @160MHz
AL i coeen e coeer
R0 & RO %
E ESP32-C2 E EsP3z- H2
32-bit RISC-V MCU 32-bit RISC-V MCU
Single-Core @120MHz Single-Core @96 MHz
R L p L
R0 & D@ Gz

L4 RISC-V

RRFAHA Rk 1<HA T EA
Kl 4.3 SRaEr= ik

21/254



SRER(E SR (R AT R 2024 SEAE R

HAT, SRERSH A mE R A O L AN RS, % - AR BRI B 1 5 f B & /&7
RIEFEAEMZIN .. A7 T MW OEE Mkl TH, BRI 5 5 RIERE A& RS F 72 i

ESP32-S %% H ESP32-S3 . v FHah, sdfk 7%k Al J7 RIS . ESP32-S3 3t 3 hn 7 H
T AR 2 X 25 S AE S A FRAE T AR A & 484 (vector instructions). Al & &A1 il 4 FH X
sera EiR 4, W RLSCHL S R I MR v R R R S S A o

ESP32-C &%) ESP32-C6 &5 v 1] LI PR 2.4GHz Wi-Fi 6 HiR AL, HAKIIHE
Wi-Fi R A, AT CAYRBh A &) ¥ s Bl fif BB B 45 UK B N 1173, ESP32-C5 & A ) 55— 3K
2.4&5GHz XU Wi-Fi 6 72k, SEATE AW Wi-Fi oK ERE KRR, nT LB A =
JE AR N, A GV B T 1T . # N T & AT 1) ESP32-C61 fE4k 7k ESP32-C2 Al ESP32-
C3 IR EAL b, BEEMAA T SN s T Eerime, JH B TAAMED, Ko &
7 R L I MR R, i T R R T e B A TR R

ESP32-H #%1h ESP32-H4 K1k AR, Fri&idE A wIAE Wi-Fi FHE A FOR U2 40 SCHE 1t
IEEE 802.15.4 Hi R FF, #E Thread/Zigbee 1737, #t— 5 T /A 1) Wireless SoC 77 i
LRRARID T . ESP32-H4 fEThFE. HERVEREM N Y A S 7 HBHHT T BEF K, WEER
AT AWM IAENE A0 Fr Ak Y KBRS, AARBISCFFES 5.4 OGN LT 4B 6E,
HEd T ¥F 6.0 METIME.

ESP32-P4 & /K& R AL Sl A8 KB E+ B 137, 1 Z AR T S 18 3N TC &R IE )
AEMY SoC, AIEX TGt A T R & i - 8 iR 88 BRI = i BEXUR% RISC-V 4k
HERIREN, A AR . LN T RS, HFEREEIE, WL TR
FAGE AHLF T S HE . I RRE SR 10 SRR 5 5 TR B 7R .

i 7SRt PERE S R RERE A, SRS OB T E A AR T %, HE B MR S
AR REAL, ZERET R, o, AR5 ESP RainMaker T AN 52 B AloT T4,
ERBATES A B=J78SF. FHILApp M5 655, Bl TR, BCE R A =
— i TR T IR 55 R

22 /254



SRER(E SR (R AT R 2024 SEAE R

3. M5Stack 7= 4G e

IREELE 2024 5 F U T WKL (M5Stack) 2 EBAL . M5Stack PAIEAIHT IR &
JEmE A, AR PR T AL FFIRIE S, ST B AR X R SRR R 1)
BUE, KRS T HERR . MBStack f4E2S R G S HOBOI T oty i, 2Bt th SR AR
(1) ESP32 RFIE Uk, KA B IR R JE M AR R RN o

EMERER FERBENRE TR QL s i

A 4RFE PoE 1B RERETIER Lora i@if\E 7T

& 4.4 M5Stack 7= i FiE

M5Stack 7 i 21 15 5 BT AR R0 2 A R 7 S P o R 2l s A LA AR ASE B, 2 04T
Tl BEMIF R T, M5Stack LA 3T — SR il (1N P DR R DO BB 5 22
ZRALII M E T EA 300 24 SKU,  FEBIIT A P sL B R B LIGE .

M5Stack /i fE U H MIT R E T A, W F R EERALAETT A B A A P RS2 /g . [H]
I IR 1 ARS8 i i 2 ) I BT RERE, I ON RS AR 55 R E % B
S AL

23 /254



SRER(E SR (R AT R 2024 SEAE R

4, THRA

REORBAN-FIHE AR LG A FREBEMAS TS, NN HTTE
BLERENE . AT ST B TARZESR, IULBES B REALAE AT M 0 B 1 (R, LK
M 1B n3RTHBIER, AR P RITFRE T ok 4TI

HARF Tlldz)

H &

BeErRE S T

BT AR

Kl 45 R3S TN T

gr b, BATUCAAFDL SRRk B T LT J LK) %

© FRFKEERNBERNARII, REFR K,
R B 5 R I HABAT M e R SR I, AR SR I B A2 4T

o AFSATERZMARSEY IR (A Wi-Fi 85 R R B S H AT O 2.4 & SGHZ Wi-Fi 6. #
¥ Thread/Zigbee %5 Z FERHI RNy, ARG Wi-Fi6E. Wi-Fi7; $F&milils
ALZHRE, FlUnES AL K& ALZThE;

« BEERNITREALBNE, RN AT R RR R FEARA =] 77 5 122 2 T IHE, (ERE 2wk 5%
R, RS T

o BRI S RIS, A B R R BER AL . =i RS

24 /254



SRER(E SR (R AT R 2024 SEAE R

(Z) EEZEHERX

LB Fabless B, RITCHE A Hilid . (USRI BOTAERN. AF%E
LS B T A BT, NSRS RO A BT A B, RGP YT R AR
15 i) 36 o 2 K A AR TS e 2 R A2 5 Flie LR PRI R T I R R P52 i R 3 )
R, R G AR A A R R, A BRI R e R AT, AT
B et e, BRI TN, M0 R AU TR AR AL, X AME .

WEER: AFCRAEAINE. SHPIEEEN, Q8% NI RS T RN A4
PN T e a2 2087 65, AR B i il o B 7 Rt ae . Hth % o N ELN %
Fo

BRI ARER G

- [mwer |

OB R —
i B L
7
12

Al
e
5]

”‘L\~ ' ' e — | BB
®) ; o gwEr |
Syl BUERS

K46 REEEELERN

B2D2B B4R (Business-to-Developer-to-Business), T3 T & & 4= &k SR A i Mkl 2>
A

TGRS, WG RERTFRE IMANES:

K IFRF A A EARTF RN TR, ARARFED , JFRES
SR PITTE 2 =] HME 25 R AL
o TEIEALS . VST RE, FATEAE Z R A S

A FHERE LSRR E AL, FA B EIRON . @

SR EE AT T S8 25 LA T 3 R a
TREME, MR RS
RIS TR T SR, A A 2 BT B A I 337 A
HEPEINARE, B E0ERE RS, RN
WaHE,
R, SUE =TT A AR RS, ISR, TR IE R,

25/254



SRER(E SR (R AT R 2024 SEAE R

C) GitHub

ERBANKBIEETS

130,000

ESP32 ] ESP8266
B

1

FEMAS ETE

1.38 M

ESP32 S SZ3MANSM
RitNER

AfHF2025%F1818
BHELTBHTESTEVET,

BEICIEH S TLWW/cAtom EchoT 42
ATEEHR Uy EE>THE LI,

OpenAl RealtimeAPI Embedded SDK
% ESP32-PICO-D4 TEIHN L IcHHIT

(-

AfHF2025F1828 8

ilding real-time Alon
ESP32 (using LiveKit and WebRTC)

This is the first conversational ESP32
project to demonstrate real-time
conversations using a custom speech
pipeline (Silero for VAD, Whisper for
STT, GPT4o for text-to-text and
ElevenLabs for TTS)......

. = w\

 reddit

BIMERIER, 2SR

106,000

ESP32 /AR AKE

2 YouTube

WMV EFE

532 M

ESP32 J M ANIA
RitNER

BOOKS

FRERSOBF P

>200

EEP, RBOA B
F10 RMES

GitHub ESP32 If B Rit# &

27.26 M |

ESP32 BZXIDE SN
RitNER

2017-01 2024-12

EEZIMBFMTIE

[ESP32] BRITMEFMEMES, 2

AEHEFEH!

T -

96KHz R 1 FN \asxuzwr?

C 24biti0R e

©

ESP32C3-1.54 SKR-BINHE

* Epub BIi%. txt PIiE. midi R, i
i, W, BB, XS, BR, 8

B, XHEEs

* [ ESP32 MP3 Bk R R 2R T
¥, R@ET MP3 &53
© R THRISE, SILANEM midi R,

o]

WA, D, MERER, IR
FHTED, ERESHF

EY
»EEy
. 8

-~

AHT2025%F2H818 @

Y

AfHF2025F28278

| Want to Write a Guidebook on This
ESP32 Board - Looking for Advice!

I'm planning to write a guidebook SR ocensee an

* about an ESP32 development board
that | designed. My goal is to make this
book beginner-friendly......

AfFF2025F3H3H

AfHF2025F3H9H

@ 1w e 59 3 1M mader

4.7 TFRABAEIEA 4 St

26/254

BHF2025%F2812H

DeepSeek iEE M EHBA: B ESP32
HRRER Al XS

AfmF2025F3F5100H



SRER(E SR (R AT R 2024 SEAE R

W26 LR R B0 T2 S A 2 =) i 5 AR E 200 A%, R OC. S

. HiEZ 10 REES.

o mxaw RS E
8 [E] A7 F

INTERNET 0F

THINGS, IoT
ESP32 fm @oa(}@ @:
*ERIE B ; ®s
THE DEFIMITIVE GUIDE T0 EPR ; LS 1)32

| mommen
HEm PR SE0k

FSPA2 teternet of Things & dnteOgrat
-::::H Haecware Development fracrice

LEARN ESP32
SO ECTS

e e 2 v
Interface i
L. » : g-.r 1: i .

] = (0

Learning

ESP8266

Developing
loT Projects
with ESP32

=
e

)

Vedat Ozan Oner

Alasdair Allan

g, %

! GoTop

. ESP32-Cc3 ESP32
| MERIRFRTS %mﬂ

i SR e 0 S T
: }—v—-~—1 o-vd:umm.«u-mvu
; | 757 A L T

Danny Schreiter

LEARN MICROPYTHON

WITH ESP32

Die 25 besten Projekte zum Nachbauen

[y ———
 Gmamgranies Drie ot Pobet out Senstimtariot

{emu vErLAG)

STAZIONI

CON ARDUINO IDE, ESP32 WROOM 32 - 320
Stazioni Meteo senza sensori, con sensori
e con sensori e visualizzazione remota

YeleY= |
DD PP

AneKTPOHHbIE NPOEKTbI
HO OCHOBE

ESP8266 1 ESP32

Coapanme NPUNOXOHMA K YCTPOHCTE
¢ noaaepxxon Wi-Fi

€] 4.8 #87p K T A SRR i O

271254



SRER(E SR (R AT R 2024 SEAE R

(2) BT g R

1. PR BEM B BEAR A FEEARHR

N F) R BN LR R BT A, IR ERE RS (BT AFATI2REES]D
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0
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3
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BV A /N
. RE 379,861,772.03 | 100.00 | 290,965,114.11 | 100.00 30.55
3
21
I Lo
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(6). ARMEHANNLS = HERS K AEERZBUBIARES KER
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(7). FEHEBE P REEMRNEER

A AR FEHBE BN

VIEH OAREH
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TSR0 Jiot, AR AT 0%,

AT AAE S
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FEE KT D> BN AR T

VIER OAREH
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3. %#H
ViER OAEH

BHH A AR [EH AL A (%)
BT 62,919,353.10 52,583,649.54 19.66
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K, REFLTR
W& A B
Tl R FE AR 1
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FAJR D BT EL
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0.04

501,688.72

0.02

130.47

SEERCINISTIPS
Y3 55 e A 0 A
n

14,802,190.46

0.56

8,454,747.21
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O&EH v AEH

4. FAtuis
OEH v AiEH

(1) Tk E MR BT
ViEH OAEH

AN AT 2B B Ui L I EREEHE ST B L RSN AR B
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() BERODHT
XM BB B A AT
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A AFRFAFRRKRKBITIRE 5T

(—) 1Tk R AR

Vg ofNE

TN EE T

AT IR sy TR WB S i

WIS AT AL & 2 PR B S ER, A F /= i IE G ZR B 5 T B2 Wi-Fiy W5 Al
Thread/Zigbee J5 . TEMIBEMIAK, DL XS HE RESE K, EHTARKN AL,
H#EAEBRMEEATT . Wi-Fi EERH TR BB R K AR5 FEEVIB M LA
BT« 4R oMkl LA R 52, & A T IR I B s IRIIFEE T ) V2 M
FF it P s sh st b . AT SR BB DL T Thread/Zigbee |32 37 F 76 A5 I 82K
MIBE & Tolkgz il LR R

W45 B D 2 2% R A 3 0 DA B 84T 25 A REAKIBIE 22 (B2 s SR IR I T 3 (1 AN g™
K, BLGHATIE RS . AR Statista (1T, 2025 44 BRYICN 17354 1A 10,590 12,38
JG, 2025-2029 [P LA 10.17%M4E A KR mdig K, 2 2029 T MBSO A 2 15,600 12
%It

ZRAAT VA BB SLH 78 SRAR 2 0 ) BBk

HRBEITI R IBREE TR T, WEeFE. KA EE KN, &%
i 2024 F TR 98.96 124>, F 2030 FK IS 171 124

AL (. R ZRIRES) W IE T 2024 £4) 17.80 124, THAHE
2030 IR 27.74 A0~ AR, HRE HE AU — ZAIRTTH P EZE S DI &
BT (1 503

T KRR RPN 15 2% B %2 LI KOl FE IR i S8 . 2024 4F, M FEE XK
b RV R B KR 8 4% AR ARTA 12,83 2N, B 2030 4, Filit it b DKk 25.18 124
HIEN G 2024 FERETIHET] 1.26 124, A2 /NS TE ZE I Bt Kl 0 2
IR, R R 22 BB N R, FEE LS RERE . 7R S ARSI DA &
AR A I A B RN AR . Statista TG, 2 2030 4, &R X RO R I
2 424

IbAh, SZmFERST AN D2 sem, BT R RRAT ML I I 15 2% B B 7R AR AR
W . EITOIRE, A ARSI W5 VA 15 4K 2 JoA A R AR I 1 46 1) R 1 K 3¢
. 22030 4, HERHICHIPIECN B4 TR 14 124

CTEB H T AR AREE, DR ETIRHE]
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2025 4F, FHEEGEREN AT IE 2.81 146, FEHEK 7.8%, 2 GEIEIA 173740114
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REERER )RR IR E RIS JR, R R SR A OO RN
WIS, R RS Wt R . SR BE IO R B B R g 5T R JE
Hl, LEFEIRETREM S FEMERT R, TR RO, B A

A= WRFFATWH P EEH—PIE, EZEBBNRRARIRSIENE, 445
FERFEML I, BERERNZERET A ERE
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N TR/ AR PRI K I BRI R, T 55 B BT S5 JC RS i AT AN T
P BREFSEATIAN > FH P AR — D AMERY e, B RE ST dh 1R E 25 ORI i 2 A 56
(R E BRI ) 22 4RO 1A B R RN 2RI, P E G iR . e, BREMAS
Gl 18

TN K FESRANTIRER K B BT R RO R
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Ko
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RUPSROE T RN RTEG . AR R e St Bkl MIEAR AR 0] 2B M1 B e 2 i &
ZH AEERERN TR, RS RGREEIRYE AT AR SR TR e . 25K TR AT
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R E SRR .
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BRI A R B am 2% ) . BREAIMI N BE 77 . B A P AT N S0 TR AR DA
WEE R, SRMEEIAMEAL SO RIS . a0 REIR T dhal i T DL AR, R R
B IEAFERSE, RIPFEABR GGG BREREk, R A a8 Sl b i
FABExUE, AR BRI 7 5 R Z (A SR AR s AR I I 4 e 2 SE 9 e A
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o, BOHERRESCR. I, BRI, PR RERR. 2R RKUK. EEASE 2 5 I IS AU
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oy RS ABUR SRR FTBERE, EOREE] R AL AU B Rl e Ak
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WEE KRBT A RS, B RS B indg sk LA N SERENS SEIR AR R E
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WL RN I E NS FEMPM R, e S DR B RE, SRECE N EE 1
SIS T 2, AR SN SO AL BARIS AR I BERL 2 1 o BSURF B M LA th 2 A
SE AR RIVEANE R, WA BE 5B AT ML A RS AL ARG 2 S b it

(D) AFRRBERE

ViEH  ofEH

o HARELERRE

BEE A TR, AT E M Wi-Fi MCU X —4140 4783 i 2 AloT SoC 45, J71HA
RO+, <AbFEEE Al AT RISC-V ARBREE, “HEEREMRE DA Wi-Fiv 37 BL & Thread/Zigbee
NEMTLIBEFA . BRI E G SCHE AN 5 ih DL Z AR .

M GERE R, R RARR R, MR .

@ ESPRESSIF A REREA

HEEES Short Range

© Wi-Fi7 0 £@EX#F Bluetooth 5.4
© Wi-Fi 6E (BEEFES 6.0 INE)
@ 5GHz Wi-Fi 6 @ Thread

© 2.4GHz Wi-Fi 6 @ Zighee
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s
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®
=
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WEHHRI, Wi-Fi 6 Bt NP & I, 76 2024 52 1 AJF)E 7 Wi-Fi 7 iEiHl. B sy
PRI T B R B SRARIREE I AE Wi-Fi 4 7= .
Wi-Fi 7 R 3CHF 802.11be FUR 1A%, #iEL 2.4GHz. 5GHz Hl 6GHz
Wi-Fi 6 1R 5 3CFF 802.11ax B4, Mt 2.4GHz Fl 5GHz; Wi-Fi 6E /£ Wi-Fi 6 J&H
BB EXEINT 6GHz 4Bt
Wi-Fi 5 RS2 RF 802.11ac FiAR K &, B 5GHz
«  Wi-Fi 4 R513CRF 802.11n BRI %, Bt 2.4GHz Al 5SGHz
R Wi-Fi ZRIE4E TR TR ——F ma ki, SEARIER M B AR . HarA A
() Wi-Fi 7 i CL 36 Wi-Fi 4 T Wi-Fi 6 £ . Wi-Fi 6 R AEIZiE L OFDMA SZFFILA 2.4GHz
F1 5GHz ATEL ) R AR W i 375, FLARGERS . AR ThAE AO4F A mT LAZA W Bk I P 5 5K B 2 1)
AL . OFDMA R4t A has st o] At v IR 7 e 4h f5 2 7, IR 5 SR G 5 IR 1AL
TFIH
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ARSI SR E R RE RN SE KIGAF e T, EVERE Tk T e Tt, t—PFE
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N FPRE 4R B OV W-Fi 6 7 b 7RI IR A8 ¥ 422 52 B DA B R 7 SR AR 4k, FFAR REgEAT
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. DR, 2SR . 2021 4F 7 BT EORBE R AT T 5.3 O HE,
FEHMRIIFEIE T R BN #E . BB E . MUE AT T 583, BB TIBIRACER .
BEAR T DhAEF 4 7 I A W R et . W AR (Bluetooth SIG) T+ 2023 4 1 H K
AT 5.4 OO HINE, SR 7RIS R R MR . s R . LE GATT 224 sk
M Hgmidoige, SEIRTHEEREEM N, FEIE R 25 K A 1 sUdE AT 0L 38 {5 1 B
R, Wl B T IR RS R %, 2024 £ 9 A, WA HARBEHMEL 77 6.0 oM
Yo, GHTHE TP EERI . TR A ke, RIS R ISOAL &AL E ekt LL iR
ThREAEAMU S A O S ThRE . JUH R A EER MR AR LA mhE B PLTiae /s, et
AR R 2 S B R, A EEEARR VSO Z R, RRER . B E. YEMN
WA SO R N2 4, (B4 m e AL . HAT, AR ESP32-C2. ESP32-C6. ESP32-
H2 2557 i FE SRR 5.0 MO IhRE. 1 ESP32-H4 HE H bR &35 IR B AE E WK D3R 40
F IR KA, TR B RFIE T 5.4 ORGP A Thae, i TIES 6.0 E
J7INIE.

Thread/Zigbee iR

Thread 1 Zighee #5/&%% T IEEE802.15.4, 4 mesh M5 i $hIL#A, Thread 340 T xf
IPv6 113 #F. Thread & H AT LA REX BAZ (W1 Google, Apple, Amazon, Smartthings %) 3
HEFT 28 EFE VAL, R8T I e SR S F AR it Mattter {8 FH I 2% 2 ¥z — . FRATTH) ESP32-
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2024 48 H 19 H, 2019 4 PR il 14 B S 3ih vl 58 — 2Bl b 3k 4 B0 R ek T A
J&Ed, it 7,280 I L ATIRIE; 2020 5 — HRR i1 I SR v R 42 T U S 3k
2 BB RS T B, it 297 i B 2021 A PR R SEREOR R T % T 4
b Gt 6 AR R SERR T VB B, i 3,919 i R TTIIE; 2023 AFBR 1 A SR
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SRR TR S 3R 1 AR SR T AR B, R 2,146 I B ATIRIE . A E)E SRR
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BREMREHNIERRATHEN P LN FERAE 5 EE, Eamuiel) -
VigH ofEH
WEFERAT —. BAZHEN (—) BATBHERFR 2. BAZZS) 13
(=) AT B BB R RGN K AR B PRSI ZSE
ViEH ofEH
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M ,968,898 5,016, 0 0| & 0 | BWAMNEN
B 4k
E{%T%’”ﬁﬁ 865426 | 3,287,731| 293 0| & 0 BEAME N
PR A H]
EREI 0
HERAF—F
1,219,626 | 1,807,892 1.61 0 H
BAF 155 Y Y x f
WEFF T 4

117 / 254




IR EE(

ER (R A IRA R 2024 SEAERER

FEIES A
PRA® —3s b
UERHIARGE 52
VHPID G CE
LR B &

1,451,812 1,451,812
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Limited
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Teo Swee Ann
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Espressif Technology Inc.
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Espressif Investment Inc.
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Espressif (Hong Kong) Investment
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[l WAy e 473 5 58 44
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ULl e 5t 5 e o e B A T L
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12-20 ~ 2024-02-19; 2024-01-30 ~ 2025-03-30
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