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RENEFIRMEM ESP8266EX HlE H TUIEAE ESP-WROOM-02, 2R HRISTINIEAE
AR RERS., BINEFPEHER ESP8266EX #HITMIXEL R FF &R, RMBHKS)1R
HEVRA,

L B :
B ZXTF ESP8266EX HIE R, 1585 % (ESPS266EX I AFIIEE)

ESP-WROOM-02 Mk £ AZBAIFMNILR TR (18.00 + 0.10) mm x (20.00 + 0.10) mm x
(2.80 + 0.10) mm, BRENZBAERBEZEEH SOP 8 (150 mil) #9 SPI Flash, £/ 2 dBi #9
PCB &K% .
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& 1-1. ESP-WROOM-02 &850
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% 1-1. ESP-WROOM-02 $:#(%

%3 S8 iR
RF IAIE SRRC, FCC, CE (RED), IC, NCC, KCC, TELEC (MIC)
NI Wi-Fi TAIE Wi-Fi Alliance
MRIAIE RoHS, REACH
Mz AT HTOL/HTSL/UHAST/TCT/ESD
Wi-Fi 1% 802.11 b/g/n
vt A
SRERSEE 2.4 GHz ~ 2.5 GHz (2400 MHz ~ 2483.5 MHz)
UART/HSPI/I12C/12S/4T SNEIR
HiEEO
GPIO/PWM
TERE 27V ~36V
TYERBTR F9{E: 80 mA
BHSH HEB R &/JME: 500 mA
IERE -40°C ~ 85 °C
FERE -40°C ~ 85 °C
ESESTIN (18.00 + 0.10) mm x (20.00 + 0.10) mm x (2.80 = 0.10) mm
HhEBIEO -
ToLE M EAE Station/SoftAP/SoftAP+Station
ZEHH WPA/WPA2
&R WEP/TKIP/AES
WS FHRE AR R R/ IR AR/ AN T EkER
. i%%fiﬂ)t' EE\S(HE%%%
R TIRFFRAIFER SDK
237N IPv4, TCP/UDP/HTTP/FTP
RFREE AT+18<E, TimRARSSE8, Android/iOS app
Espressif 2/18 2019.12
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ESP-WROOM-02 & 5 R BRI E R o U0E 2-1 Fir,

PCB ANTENNA
1D |3v3 GaNo| (] 18
2D | EN IO16|E 17
3 D | tour] { 16
4 D 1012 RSTE 15
5 D |ios 10:GND os | ( 14
6 D |1015 GND| (] 13
7 D | 102 TXDE 12
g8 D |00 RXDE n
9 D |enp o4 { 10

2-1. ESP-WROOM-02 #EAEER D% ({HtNE)

ESP-WROOM-02 HixH 18 MEM, BHIENXIE 2-1,

Jjo

ERIBR

3Vv3

EN
1014
1012

1013

% 2-1. ESP-WROOM-02 EHIE X

IHRERAR

3.3 V {#H (VDD)

BER LR

HMERH FR R IRAI SR A BRI IAE 500 mA RA £
SR fEREm, E% TIFIMBFRAS.

GPIO14; HSPI_CLK

GPIO12; HSPI_MISO

GPIO13; HSPI_MOSI; UARTO_CTS
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RIESHEED



@ 2. ERIEIA

GPIO15; MTDO; HSPICS; UARTO_RTS

6 1015 -
IMNEBERHIE .
GPIO2; UART1_TXD
7 102 N N e
BT (A%E L) siMthis.
GPIOO
8 100 * UART T&: JMNBHIE.
o Flash B5): ETHINIIS,
9 GND Eith
10 104 GPIO4
i
» 20 UARTO_RXD, UART T gl ;
GPIO3
i O UARTO_TXD, UART T#H M &XIE, STt
GPIO1
13 GND i
14 105 GPIO5
15 RST =41l
16 TOUT M B VDD3P3 B3R EESE TOUT BMANEBE (ZEAReJERMER) .
17 1016 GPIO16; %%l RST EMIRI rI 4 Deep-sleep AYMEER
18 GND i
Espressif 4/18 2019.12
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3. IhBEfER

T EEfE R

3.2.

3.2.1.

3.2.2.

3.3.

Espressif

MCU

ESP8266EX (& #B{EINEE Tensilica L106 32 {if RISC 4 ME2E, CPU RHEE RS 1A
160 MHz, THFSCHMRIEZR ST (RTOS) M Wi-Fi thild%, PIIEEA 80% BULMERE S BBLA N
RRREMA L, CPU B3 TIED,

o AIEIE R NTEAEIRHIZRFIIMNER Flash FIBIECE RAM/ROM 3£ (iBus)
o FEIRFMIETHIEIAEEE RAM 20 (dBus)
* JHEE 728 AHB 20O

e TR0
AE SRAM 5 ROM

ESP8266EX i HAE T 12iix4l22, 82 ROM ] SRAM, MCU B BUET iBus. dBus
M AHB #Zp ) FERHIZ:, EARIBEKRGE, B FMEETE A AN, FiEhEzs
SIRIEAME ZE S IX LSRR E], JREHIEINF.

o IRIEEBIHKSIR(HAY SDK, 4 ESP8266EX IT{T{E Station T, ZELEAGE, &
Heap + Data X~ R] A SRAM ==[8]5 50 kB

o SHATRRIEFMEEE, BPRERUIEING Flash 774#

SPI Flash

ESP8266EX {£F#N&E SPI Flash ZiEF 2%, EI L& AP 16 MB B97%1E.

ESP-WROOM-02 B2 & T 2 MB 9 SPI Flash, Z#5#9 SPI ##813%: Standard SPI. DIO
(Dual 1/0). DOUT (Dual Qutput). QIO (Quad I/0) LA Kz QOUT (Quad Output),

EE

ESP-WROOM-02 {8 26 MHz @ik, 1IEANSEIRESHBEFE +10 PPM,
FRMNBETIEAE THTEPIRENNSAELER, SIRBAMELTINASETES C1.
C2 Al MEANEEE, ZETCHE 6 pF 22 pF, BRMEZFEREITN AN EHTET
WE., BETEIMmIPERBRNER, —M 26 MHz IR HETINES C1. C2
£ 10 pF AR,

5/17 2019.12
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3. I

3.4. #EM=AA

® 3-1. #BORAA

OB B THEEIRA
HSPI 20 1012 MIS0), 1913 (MOS, PJ9ME SPI Flash. ZREMN MCU %,

1014 (CLK), 1015 (CS)

Demo HiEfit 4 i PWM (BFPAIBTT RESK) , AIA
SRIZHIFAT, 0928, MHERRENFE.

IR EIZEO B, #OEE NEC I3 IAHIERE,
K 38 kHz BOIAHIER .

PWM IO 1012 (R), 1015 (G), 1013 (B)

IR ##0 1014 (IR_T), 105 (R_R)

A] AT VDD3PS (Pin3, Pin4) B3JREEEA] TOUT (Pin6) #Y

ADC = TOUT
e BABE (CERTRNER) . DATERREME,

12C #0 014 (SCL), 102 (SDA) AIMEERSBNETRES.

AIYME UART #ORIRE .
T#: UOTXD + UORXD 53 GPIO2 + UORXD

185 (UARTO): UOTXD, UORXD, MTDO (UORTS),
UARTO: TXD (UOTXD), RXD MTCK (UOCTS)

UART 0] (UORXD), 1015 (RTS), 1013 jmizt: UART1_TXD (GPIO2) AI{E B s B a0FTEN,

(CTS) UARTO 7F ESP8266EX | BRI StiAR i — AT ENE S, X4

UARTT: 102 (TXD) IEURAIRIFS, FILMERI UART HRERS | BIZSIRINGE, 7E4)
BLRIRTE, 3% UOTXD, UORXD 9%I5 UORTS, UOCTS A&
#%., FE{F_E¥S MTDO MTCK 45553 RZA94MEE MCU g2 [
TS,

12S A

1012 (I2SI_DATA);

1013 (12SI_BCK);

1014 (12SI_WS)

12S 0 TERTEMRE. EAER,

12S i :

1015 (12SO_BCK);

103 (I2SO_DATA);

102 (12S0_WS)

Espressif 6/17 2019.12
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L 288
MFATASHHI, WHAEEN: VDD =33V, BEN 25 °C,

4.1. BS54

xR 41, B

EhERE - -40 ERRE 85 °C
ITERE - -40 20 85 °C
BAEEREE (BEEME: IPC/

JEDEC J-STD-020) ' 260 ©
HEBBE VDD 2.7 3.3 3.6 v
BMNZHEBTR ViL -0.3 - 0.25 VDD v
BMANZEBTES ViH 0.75 VDD - VDD + 0.3 %
P EBE TR VoL - - 0.1 VDD %
wHBEETS Vor 0.8 VDD - - %

4.2. Wi-Fi 150

x 4-2. Wi-Fi §1575%%

LPNGTIES 2412 - 2484 MHz

LIPNED] - - -10 dB

72.2 Mbps~, PA By HINER 13 14 15 dBm

11b BT, PA BEEINER 19.5 20 20.5 dBm

Espressif 7 2019.12
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DSSS, 1 Mbps - -98 dBm
CCK, 11 Mbps - -91 dBm
6 Mbps (1/2 BPSK) - -93 dBm
54 Mbps (3/4 64-QAM) - -75 dBm
HT20, MCS?7 (65 Mbps, 72.2 Mbps) - -72 dBm

OFDM, 6 Mbps - 37 dB
OFDM, 54 Mbps - 21 dB
HT20, MCSO0 - 37 daB
HT20, MCS7 - 20 dB

4.3. IhiE

NI EIERE T 3.3 VIEIR. 25 C NARIRE, FHEMAMRESNE, MBER
BIEIEEET 50% NATIE, EFERFREI TSR,

* 4-3. I

Espressif

f£3% 802.11 b, CCK 11 Mbps, Pout=+17dBm - 170 mA
{£3% 802.11 g, OFDM 54 Mbps, Pout = +15dBm - 140 mA
£i% 802.11 n, MCS7, Pout = +13 dBm - 120 mA
%K 802.11 b, B4 1024 73, -80 dBm - 50 mA
5K 802.11 g, B1< 1024 =75, -70 dBm - 56 mA
U 802.11 n, B 1024 F75, -65dBm - 56 mA
Modem-sleep® - 15 mA
Light-sleep? - 0.9 mA
Deep-sleep® - 20 PA
iiz] - 0.5 pA
8/17 2019.12
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Ll 52BA:

(D Modem-sleep FBFH%E CPU —EAT TIRRSHIRNA, 0 PWM 5% 12S NAR% ., 7ERET Wi-F &%

B, ARREEIRER, "IiRIE 802.7171 ffE (70 U-APSD) , X Wi-Fi Modem FEEESRE ., a0,
£ DTIM3 B, SHERR 300 ms, B3R 3 ms $EW AP 1Y Beacon 8%, NIEERFIYEIRL 15 mA,

) Light-sleep FBF CPU & {RMINIFE, 0 Wi-Fi FF, TERIF Wi-Fi E12R, WIRSBEHIBER, "IRIE
802.11 ¥ip/E (90 U-APSD) , %4 Wi-Fi Modem BBR8HE (S CPU SRE ., a0, £ DTIM3 K, ShE
fE 300 ms, BE3E 3 ms #E AP B Beacon 8155, MIERTIYETRL 0.9 mA,

(@ Deep-sleep FIFTAE—EREF Wi-Fi &%, RENBEZ &E—RBIBESENNE, W8 100 s NE—XE
EHEREE, B0, B 300s BERGHEE 0.3 s ~ 15 IE L AP RIXEUE, NWEAFIBIRALT/NTF 1 mA,

FM{E 20 UA BTE 2.5 V NS,

4.4. [EiREREHZ%

Espressif

o
i
Julz] | | | | |
i i i | ewas
| | | I 235 ~ 250°C 1
250 | | | i i
! SRR ! m B
| 150~200°C 160~ 120s ' " >217°C 60 ~90s |\ -1~-5°C/s
%8(_7) 1 1 1 ] ]
T T T
: | ! 12 {ERTE) :
| | ! > 30s !
1 1 1 1
1 1 1 1
1 1 1 1
] ] 1 1
I 1 1
I I I I
100 —1 | | i i
I I 1 1
] ] 1 1
I I 1 1
I I I I
50 —| i i i i
I I 1 1
] ] 1 1
1 1 1 1
2 ! : : L ®HEe
0
0 50 100 150 200 250
FHRX — JBE: 25 ~ 150°C Af[E): 60 ~ 90s FHREMZE: 1 ~ 3°C/s
FHVEEX — S8 : 150 ~ 200°C AFE: 60 ~ 120s
EIRIEIERX — 5BE: >217°C BJ8): 60 ~ 90s; IE{EIEE: 235 ~ 250°C AJ[E): 30 ~ 70s
AR — 3B IBERE ~ 180°C FEERIER -1 ~ -5°C/s
28 — BRAEEIHBIER (SAC305)

4-1. ESP-WROOM-02 [E7i1&8 fE t 2k E
BERT1:E

BWRART—REIRIE. MR PCBA BEZXEIMIE, WEKE—RERENISRAME PCB £

7.

917 2019.12
IR ENL



2
@
A
\s*};

4.5. FEERBRMEE

R 4-4. FHERBEBSE

B BMEE BE: 23+5°C
Vesp (HBM) N 2000
(AfRIEEL) J<F ANSI/ ESDA / JEDEC JS - 001 - 2014
v
EREE B EBE SBE: 23+5°C
" Vesp (CDM) N C2 500
(FERRZHEE) J&<F JEDEC EIA / JESD22 - C101F
Espressif 10/17 2019.12
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1
503 3V880-C
voD33

Pin.1
3v3

Pin.2
CH_PU/EN

O cH_PU

Pin.3
1014

ﬁwg cpiots

Pin.4
1012

ﬁwg Gpio12

Pin.5
1013

ﬁwg GPio13

Pin.6
1015

ﬁwg Gpiots

Pin.7
102

ﬁwg GPIo;

Pin.8
100

ﬁwg GPio

Pin.9
GND

GND
GND T
T <l u
c1 - = c2
vDD33 10pF z 3 10pF
Q R
c6 GND)| z =l
1uF = x °
- o
R1 +
= 12K£1% 26Hz £10ppm
VDD33 GND =
Q GND
RST
c5 c3 UTXD
10uF: 0.1uF GND | URXD
o o= ololol|olo
-+ L 3 S-RRRNER oo
GND GND [=) ox<aozkEQQ
4 KI8T 3 X%
0] Q00 40E
34 n>><788
e £2-° ol
193 x s u3.
w x sb.owp 4 8 5 s0_D1
ANT1 24 GPIOS5 sp_cik R sp_0o
1 WIFLANT _ c41(8.2 5 VDDA GPIOS 53———5p5 p7 — ik oo |2 2
2 1 LNA SD_DATA_1 (55 3 ooz 7| oo els  soo
7| vDD3P3 SD_DATA 0 57 o0 30K -
L1 1o VDD3P3 SD_CLK |55 AR =5 CND FrRST
24pF  C1.5nH 6 | YDDRTC SD_CMD [1g SD
TouT SD_DATA_3 g 5
= §| CHIP_EN SD_DATA 2 (7 - =
GND — = XPD_DCDC VDDPST one
GND GND
%
o_2@x088%
000
TouT E28LEsan
CHPU 55555000 Pin.19
GPIO16 ESPG266EX oo U _nHJEln_.E .
VDD33 !
Q
2ol 2lelylols
[o](e] B} (o] (e} (e} (o]
oo alajola|a
Ol|o] O|0|o|0|o|

t W

Pin.17
1016

O cpiote

Pin.16
TOUT

D Tour

Pin.15
RST

Pin.14
105

ﬁwg GPI0s

Pin.13
GND

(o

Pin.12
TXD

D uno

Pin.11
RXD

D URXD

Pin.10
104

I cpios

[& 5-1. ESP-WROOM-02 t& 48 [FIFEE

201912
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@ 6. SNERITRIEE

6. SMNEIRITRIEE

VDD33VDD33
0
c1| [10uF
c2| [0.1uF [I:eND
R1 GND
TBD U1 = UART DOWNLOAD
19
1 P_GND 3 ln
GND[|—C3 | |TeD EN 2 | 3V3 GND3 737 1016 T
| [ *012 3 | EN 1016 75 ADC
1012 2| 1014 TOUT 5 RST
1013 5 | 1012 RST 47 105
R2 10K TO15 6 | 1013 105 =43
GND || A 02 71015 GND2 |7 XD
GND| 100 892 oD [ RXD |||-GND
9 | GND1 104 2 104 !
— |
2 |
BOOT OPTION GND
5-2. ESP-WROOM-02 &4 Ml 1% 11 R IEE]
L B :
1. ESP-WROOM-02DC ] ESP-WROOM-02UC ZIIEAHRER] 19, AIUNEERIRR. ERFPEZERH
IBERRR, BHRREREENIREE.
2. ATHRES R LBRMBIESE, EN ERAFEEIEI RC IEIRBEE, RC BERINNR=10kQ, C=
0.1 uF, BEARBEMNERIBIESABIRN L BIFF ESPE266EX it A1 L BE Il FHITHE,
ESP8266EX i HBI LB EMNNEERI N _(ESPS266EX F AMIME ) FrBSIEHET,
3. N TEMEARINTINEEN, BT AST BMIALFREE RC FREBE., RC BEREIN N R=10kQ, C=
0.1 ufF,
Espressif 12/17 2019.12
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8. PCB H3Elf

PCB F&RE

.mm

Un

Lo

.
NNNNND
[e0) (e)
v 6Z'Y

4

Al

N
-~ D
VNVNNNNND
- ol |

A )

02 |

\

17.5

O
o

18

-/,
z,
7/

[EIA

7-1. ESP-WROOM-02 PCB i3
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A.2.
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W

ESP8266 [FuR NI 115/

W ZFMHES A RE EFEHE ESP8266, FIRMRIEMAES . FPEE. BRI
X, EIRMHT ESP8266 MIZ M EHR. NAT RTOS SDK MHEZRSIEIH 5%,
ESP8266 SDK \| &R

B ZF ML ESP-LAUNCHER F1 ESP-WROOM-02 4, 1148 ESP8266 SDK 18

KWERRE, BIERFRINES. Fash /5. EHMREGES . SDK NRIFNE
(ER: D=

ESP-WROOM-02 PCB % it S AIEF3ER

1BE: ZFMEIR T AT RAIEA B, ARIRIT PCB I —LEF =210,
ESP8266 tEER

W ZEEENRNSTESEGRIEE, SEIRFEANGISHTE, MRhERFRE
&,

ESP8266 AT 18<{F R

WBE: AZFEMN B E LAY Espressif AT 15{E R, E358551E TCP Client.
UDP &4, B1&. Z5H% TCP Service &,

ESP8266 AT 55 &

WAE: ZFARM T ESP8266_NONOS_SDK f AT 8<17BH, BFEGHE AT B, B
TEX AT 832, BARAT 35S WIi-Fi 18X AT 38<H TCP/IP 18XA0 AT 18X 5E,
TCP/UDP UART #E& N E i8R

RNERIEEEEER: BPALRER, BN ESP8266 MM F AL TCP &
UDPEHEMENXAVET.

= DL o)

~m\
AR L]

e ESP8266 SDK

15/17 2019.12
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@ Bz A

AR ZTUEIRH T ESP8266 FfiA kx4~ SDK,
e ESP8266 TH
18R ZTIERMH T ESP8266 Flash T &, T E A& ESP8266 8E1 T a T A,

o ESP8266 App
e ESP8266 IMIENNIER

* ESP8266 B AL
o ESP8266 RRAE

* ESP8266 F & iF B & iz
e ESP8266 Non-0OS SDK 4#i¥ 72

Espressif 16/17 2019.12
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R ERAMRR A S

AXFWER, BFEHESZER URL Htilt, AT E, MABITEA,

XA RIVR R, TREEBRERE, SFENERE Y. ERTRERGSIEE
WMEREEER, FEARE. SR EMMRRINEMER, AXHEAR
EARE, BIEERASXHEAGERTENRILEAEFRITRONEE. AX
MELARUZ IR SFEM S X EFEAIMR=AUER T, FERARTA
() AR,

Wi-Fi BXBB B AARaS)3 Wi-Fi BXEEPRE ., HETFATn5 2 Bluetooth SIG HOEAR T
XHRINFESINER. BnEMEMIEES BB SN, 15IE
2 loT HARA iR,
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