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REBNEFIRHER ESP8266EX Bk A iE2H ESP-WROOM-02, 1ZiEHAISTSMILEE
PRI RERS ., BIVBFEYERER ESP8266EX #4TMIAE — /A FF AR, KW SE
HetEAE,

L B :
B ZXT ESPS266EX IR, 155E ( ESP8266EX FHAHIEEY .

ESP-WROOM-02 it i S ARBAIZMI R T8 18 mm (0.2 mm) x 20 mm (0.2 mm) x 3 mm
(x0.15 mm), BENZEAE BN SOP 8-150 mil B9 SPI Flash, {#F3 2 dBi #J PCB 1k
BN

& 1-1. ESP-WROOM-02 &5 5

% 1-1. ESP-WROOM-02 S#(%

251 S 15 AR
FR/ELAE FCC/CE/TELEC/KCC/SRRC/IC/NCC
TS Wi-Fi 1% 802.11 b/g/n
RSB 2.4 GHz ~ 2.5 GHz (2400M ~ 2483.5M)
UART/HSPI/I12C/128/41 9z
BiEEO
GPIO/PWM
T1EERE 2.5V ~ 3.6V
TEER FHME: 80 mA
B4
IERE -40°C ~ 85°C
GFERE -40°C ~ 85°C
1/18 2017.04


http://www.espressif.com/sites/default/files/documentation/0a-esp8266ex_datasheet_cn.pdf

EIESAVIN 18 mm (0.2 mm) x 20 mm (0.2 mm) x 3 mm (+0.15 mm)
SNEBREO -
T MR StationSoftAP/SoftAP+Station
ZEMH WPA/WPA2
&L WEP/TKIP/AES
RS FHRE AHER VG R/ IR/ W N R
YEHEFBEXRSE
B R
§ JR{ ORI RPN SDK
WIZE TN IPv4, TCP/UDP/HTTP/FTP
BFiE&E AT+ 18L&, mimfRESEs, Android/iOS app

L1 A8

PISITESIBIE 125°C &4 T 2000 /N A S IMEMIX S BAREA.

Espressif

2/18 2017.04
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ESP-WROOM-02 & 5 R BRI E R o U0E 2-1 Fir,

< 18.00+0.2
5.90 PCB ANTENNA
\,
\
. 1.200.1
D | 3v3 aNo | ( v
0.60 150
D | EN 1016 E A A
20.00+0.2
D | 1014 TOUTE
D | 1012 RST E
13.35+0.1
D 1013 L0 105 |
D | 1015 GND| (
A
) 102 l«<— 4.30+0.1 — ™D T
D | 100 RXD E 4.17+0.2
Y
Z‘ GND 04| 0.90 l
y A A,
o K
b s le—— 5.73+0.2 —>|
: unit: mm
2-1. ESP-WROOM-02 &2 R <1 it &
% 2-1. ESP-WROOM-02 &4 R ~F &
K = = PAD R~ () BHIEEE
18 mm + 0.2 mm 20 mm = 0.2 mm 3mm + 0.15 mm 0.9 mm x 0.85 mm 1.5 mm

ESP-WROOM-02 24 18 NEMI, BRIEN MK 2-2,

Espressif 3/18 2017.04
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= =T

3Vv3

EN
1014
1012

1013

1015

102

100

GND

104

RXD

XD

GND
105

RST

TOUT

1016

GND

X 2-2. ESP-WROOM-02 EIE X

IheER

BA

3.3V {#tF8 (VDD)
SERTTK
FMERH R RR IR A S A L BB R INTE 500 mA KA .

IYVaRES

felm, IER TFIMNBFIS.

GPIO14; HSPI_CLK

GPIO12; HSPI_MISO

GPIO13; HSPI_MOSI; UARTO_CTS

GPIO15; MTDO; HSPICS; UARTO_RTS

SN

R

GPIO2; UART1_TXD
B= (REELAD) SMNFAS.,

GPIOO

© UART T&: FMNERRIE.
* Flash B5:

i

GPIO4

UARTO_RXD,

GPIO3

UARTO_TXD,

GPIO1
fxith
GPIO5

g1

BTN,

UART T EA91R RS 5

UART TERY&I%TR,

BEWINERLS

2. EflER

S/ VDD3P3 BBJREBESE TOUT A RBE (ZEZArIERER) .

GPIO16; 1%F RST EMIAY I Deep-sleep HIMRER,

Zih

4/18
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3. IBEfER
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T EEfE R

3.2.

3.2.1.

3.2.2.

3.3.

Espressif

MCU

ESP8266EX W& T Tensilica L106, 32-bit MCU FI#B{EINFEM 16-bit RSIC, CPU AF5hiE
BN 80 MHz, &E A 160 MHz, XIFSLARIEZR ST (RTOS), BRI Wi-Fi itk R T
20% HIRLERRES), FITAILMIEEENE O] AR RN AREMF A, CPU B3EMTEZO:

o EREfFfEREIZE. LRI AAKIAESME Flash #9815 RAM/ROM ##[ (iBus);

o EERGFEEHIZREIE RAM 20 (dBus);

* 15O)EFERM AHB 20O,

e TR0
AE SRAM 5 ROM

ESP8266EX it/ B B AE T #ifixHlzsfzEEr, 84& ROM l SRAM, MCU FJLA®E
I iBus. dBus 1 AHB #EOIhIafF R, XEEOEIMIRIBEEXRILAFMHEET. 70
e AZA IR R E 1T IR
BT Ba1FE Demo SDK B{EH SRAM 1&)%, AP RIBRIR SRAM =81 :
e RAM<50kB (Station #2z(T, ZE LA, Heap + Data X AEA]A 50 kB &
) .
* H@J ESP8266EX B L& B RI4RTE ROM, AFFEFFIE SPI Flash &1,

SPI Flash

ESP8266EX Z1F(E /A SPI 2 /IYMNE Flash, IBiE & A 16 MB 89 SPI Flash,

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

E

ESP-WROOM-02 {#FH 26 MHz &1k, iEAMNRIRE BEEESE +10 PPM, RIRNIIER
BN -20°C ~ 70°C, FH#REERN -40°C ~ 85°C,

EREEIEE TETREPRENNSAER, SiRmARLTNASHETHES C1.
C2 A NMENEEE, ZETELE 6 pF ~ 22 pF, EAEREEIXNRAFNLEHTET

5/19 2017.04



@ 3. Thaed#A

e, ETERMPERRIROBER, —ik 26 MHz IR ABLATINES C1. C2

7£ 10 pF AR,
ERUEREFIOHI XTAL B (ELAELRK) , ENSRIRELTBHERERER
REMFLRIRIEE .

EIRINBAB L ES N ILES, BIREEE.
BIRNBANBENSEESERLOAREANER, REFTEREELL.

ik N5 4 BEAREESMEFES, REBIERR A ERIESE, %}E]ﬁ)?aﬂﬁ
XA, SRR, RIRAE AN, AR

3.4. {&[RAA

& 3-1. 2O

ZOBM =1 IhieisA

1012 (MISO), 1013 (MOSI),

HSPI 0 1014 (CLK), 1015 (CS)

AJ4M%E SPI Flash, f/REH MCU %,

Demo HiEfit 4 B PWM (BPRIBTY BRE 8 1) , PIAX
EHRIEAT, BN5Rs, ABSSNEBIE,

IRERIZOBRME, ZOFER NEC RIEZIBAFIRE, X
FB 38 kHz H9VEHI & .

PWM #%0 1012 (R), 1015 (G), 1013 (B)

IR#EO 1014 (R_T), 105 (R_R)

AJAT 1N VDD3PS (Pin3, Pind) FERFEEFN TOUT (Pin6) AY

ADC &0 TOUT BABE (CERTRER) . AT ARSEN,

12C ##0 1014 (SCL), 102 (SDA) FIIMEERS N ETES.

aIyME UART EOMIEE .
T&: UOTXD + UORXD & GPIO2 + UORXD
(= (UARTO): UOTXD, UORXD, MTDO (UORTS),
UARTO: TXD (UOTXD), RXD MTCK (UOCTS)
(UORXD), 1015 (RTS), 1013 jmi%: UART1_TXD (GPIO2) E{E 1Bt (5 B HIFTEN,
€19 UARTO 7£ ESP8266EX _E B BHIAS I —Le4TENES, 3
UARTT: 102 (TXD) HERAIRIF, BILMER UART HIAERE BIZSIRTNAE, 7E4)
YA AIRT(E, J§ UOTXD, UORXD 935 UORTS, UOCTS 28
., WA B3 MTDO MTCK JEZZIXT R /NS MCU B98O
HITIBIE.

UART 0

Espressif 6/19 2017.04
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12S N
I012 (12SI_DATA);
1013 (12SI_BCK);
1014 (12SI_WS) -
12S %0 FEATEMRE. WEMEH,
12S g :
1015 (12SO_BCK);
|03 (I2SO_DATA);
102 (12S0_WS)

Espressif 7/19 2017.04



EE mﬂﬂ:
T THFIARIRER, MAXEMER: VDD =3.3V, 1RER 25°C,

41. FAREEE

®4-1. RATIEE

FHHEE - -40 ~ 85 °C
RANERZEE - 260 °C
fHEB & IPC/JEDEC J-STD-020 25~36 V

4.2. BINTHEHIE

& 4-2. BT FHRIR

IFRE - -40 20 85 °C

fHEB & VDD 25 3.3 3.6 V

4.3. HFimO4FE

& 4-3. BFIR OHE

BMNZHEBTER VIL -0.3 - 0.25 VDD %
BMAZHEBTS VIH 0.75 VDD - VDD + 0.3 %
BB EB R VOL N - 0.1 VDD Vv
RMEPEBETS VOH 0.8 VDD - N %

Espressif 8/19 2017.04
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N
K%

4.8

4.4. SISRSER

R 4-4. RS

LPNGES 2400 - 2483.5 MHz
LTPNEEE AN = - 39+j6 - Q
WANRSHE - - -10 dB
PA BTN 72.2 Mbps 15.5 16.5 17.5 dBm
11b & PA i Ih=R 19.5 20.5 215 dBm

CCK, 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, MCS7 (65 Mbps, 72.2 Mbps) - 72 - dBm

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

4.5. BEWRBE

& 4-5. BRREE

PN E S 2412 - 2484 MHz
EPNGENE! - 39+j6 - Q
EPNSET| - - -10 dB
72.2 MopsF, PA B9 IR 15.5 16.5 17.5 dBm

Espressif 9/19 2017.04



11b BT, PARIEIHINR 19.5

N
ot
)
W
o

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, MCS7 (65 Mbps, 72.2 Mbps) - -72 - dBm

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

4.6. IhFE

IR EIERE T 3.3V NEJR. 25°C NAEARIRE, FHERARRESNE,
* FMENENERE SAWIRKZRNIER T, SREEOLTTH.

o FMERSEIERET 90% WAL, AERERSIEI TEA,

X 4-6. Ih§E

Espressif

£3% 802.11b, CCK 11 Mbps, Pout = +17 dBm - 170 - mA
£3% 802.11g, OFDM 54 Mbps, PouT = +15dBm - 140 - mA
£3% 802.11n, MCS7, Pout = +13 dBm - 120 - mA
#ZUg 802.11b, B4 1024 5, -80 dBm - 50 - mA
& 802.11g, B1< 1024 T3, -70dBm - 56 - mA
#ZI 802.11n, B4 1024 =75, -65 dBm - 56 - mA
Modem-sleep® - 15 - mA
Light-sleep@ - 0.9 - mA
10/19 2017.04



4. B
1= =/IVE BRIE =KE i
Deep-sleep® - 20 - LA
Hrre - 0.5 - A

LLJ 15BA:

(D Modem-sleep FETEE CPU —BEATFTILIERSHINA, W PWM gy 12S N B, RIS Wi-F &
B, WS EEIRER, PIARYE 802.11 FpfE (4 U-APSD) , <] Wi-Fi Modem FEE&SE& R, N,
£ DTIM3 B, SHERR 300 ms, B2k 3 ms $2UL AP B9 Beacon 815, NIEE(RFIEIRL 15 mA,

) Light-sleep FBF CPU FJE MR, 0 Wi-Fi FF, TEMRIF Wi-Fi E12HS, WIRSBEIBER, "R
802.11 ¥ip/E (90 U-APSD) , %4 Wi-Fi Modem BBR&HE (S CPU SRE ., a0, £ DTIM3 K, ShE
fE 300 ms, BE3E 3 ms 1 AP B Beacon 815, MIEERFIYERL 0.9 mA,

® Deep-sleep BTFAF—ERET Wi-F &, BRENEZ AE—XERENNA, WF 100s ME—/X&E
ERfERES. I, 8 300s BRI 0.3s ~ 1s & £ AP RZEEUE, MEBAFIYBERANZ/IF 1 mA,
BBIR1E 20 uA 27E 2.5V FMIERY,

4.7. [ERIEEERZE

Espressif

o
9_/
L
>
©
o)
o I I I I I
£ 1 1 1 1 1
@ [ [ ! ! Peak Temp. !
1 1 1 1 5 1
1 1 1 | 235 ~ 250°C
Il Il Il Il Il
250 | | | 1 1
: Preheating:zone : 1 1 Cooling down
o17 ! 110~200°C 60~ 120s ! ! ! 3~5°C/s
200 ! ! ' = N
| I | Soldering time
[ 1 ! ! > 30s !
1 I 1 I I
1 I 1 I I
I 1 I I I
I I I 1 1
Ramp-up zone ! ! g ! '
1~3°C/s 1 1 ] 1
I I I I I
100 — | | | | |
I I I 1 1
I I I 1 1
I I I I I
I I I I
I 1 I I I
50 — 1 1 1 1 1
I I I 1 1
I I I 1 1
I I I I
25 H | | I I Time (sec.)
0 | | | | |
0 50 100 150 200 250

Ramp-up zone (FH/&X): Temp. <150°C, Time 60 ~ 90s, Ramp-up rate 1 ~ 3°C/s.

Preheating zone (Fi#VIE;8X): Temp. 150 ~ 200°C, Time 60 ~ 120s, Ramp-up rate 0.3 ~ 0.8°C/s.
Reflow soldering zone (B3 (&% X): Peak Temp. 235 ~ 250°C ( <245°C recommended), Time 30 ~ 70s.
Cooling down zone (R#1X): Temp. 217 ~ 170°C, Ramp-down rate 3 ~ 5°C/s.

Sn&Ag&CuU Lead-free solder (SAC305)/(EH A 454R A £ TR IR

[&] 4-1. ESP-WROOM-02 B8 8 E h &

11/19 2017.04




4.8.
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RRERE S

N
ot
)
W
o

®4-7. FHEBRBSE

R EBE BE: 23+£5°C
. Vesp (HBM) 2 2000
(AfRIEEL) E<F ANSI/ ESDA / JEDEC JS - 001 - 2014 y
ERE RN IE B 231 5°C
Vesp (CDM) c2 500
(FEEBERFIEEY) B<F JEDEC EIA / JESD22 - C101F
12/19 2017.04



m\\ 5. [RIE

. RIEE

.2
&

o1
£5D3.3V88D-C
voD33 418

r:| s
|l
0

g

D 1 cHPu D 1 GPIotE o

3 416 =
1 cpiou 1 Tour R1
= 12Ke1%

D 1 cpio D 1 RST WuFI Imur ano|
o
2
s

cont cont L L vopss
5 J14 GND GND
D 1 GPIO13 D 1 GPIOS
con cont 5
3
. B 3 vooa so.cMD 4 8 s soot
1 [l i wow oo e som
con con = ak oo
: @ NS N Y
[ - e uro ——] chP_en o s
= ol s vBorst o 1
i oo = w0 258xe58s =
CON1 CON1 GPIO16. ESPB266EX I u:
. o vopss
: : cor0t
L 2 U
con 5 oom | ol
oel godse
85| SlBlsl5ls
.
5-1. ESP-WROOM-02 &40 8
VDD33 VDD33
[
C1| |10uF
R1 c2| |0.1uF [I-enp GND
10K =
Ut
GND|[|-C3_| [0.1uF JEN 3vs GND 1016 UART DOWNLOAD
.|| o1 EN 1016 ADC
1014 TOUT L
012 7 RST 1
5 1012 RST 05
R2. 1K ToTE 511013 105 oI
GND|| o = 015 GND XD
[e8 02 XD 25 [1-enD
GND|| 5 100 RXD 04
GND 104
N ESP-WROOM-02
J
BOOT OPTION GND

[& 5-2. ESP-WROOM-02 #&H SR RIEE

Espressif 13/19 2017.04
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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

1RBE: ZFMEIR T ANFRRAIEAFAILEER, PARIRIT PCB IR —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

14/19 2017.04


http://espressif.com/sites/default/files/documentation/esp8266_quick_start_guide_cn.pdf
http://espressif.com/sites/default/files/documentation/2a-esp8266-sdk_getting_started_guide_cn.pdf
http://espressif.com/zh-hans/support/download/documents?keys=ESP-WROOM-02+PCB+%E8%AE%BE%E8%AE%A1%E5%92%8C%E6%A8%A1%E7%BB%84%E6%91%86%E6%94%BE%E6%8C%87%E5%8D%97&field_type_tid%5B%5D=16
http://espressif.com/zh-hans/support/download/documents?keys=ESP8266+%E7%A1%AC%E4%BB%B6%E8%B5%84%E6%BA%90&field_type_tid%5B%5D=14
http://www.espressif.com/sites/default/files/documentation/4b-esp8266_at_command_examples_cn.pdf
http://www.espressif.com/sites/default/files/documentation/4a-esp8266_at_instruction_set_cn.pdf
http://espressif.com/zh-hans/support/download/other-tools?keys=TCP/UDP+UART+%E9%80%8F%E4%BC%A0%E6%B5%8B%E8%AF%95%E6%BC%94%E7%A4%BA%E6%8C%87%E5%8D%97
http://espressif.com/zh-hans/support/explore/faq
http://www.espressif.com/zh-hans/support/download/sdks-demos?keys=&field_type_tid%5B%5D=14

@ Bz A

W 1ZTIERME T ESP8266 FiEhRZA SDK,
o ESPS266 TE

WA ZTIERH T ESP8266 Flash T3, T A Kk ESP8266 MEEi T E T A,
» ESP8266 APK
e ESP8266 INIEMIAIERT

* ESP8266 B AL

o ESP8266 RRAE

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

Espressif 15/19 2017.04


http://www.espressif.com/zh-hans/support/download/other-tools?keys=&field_type_tid%5B%5D=14
http://www.espressif.com/zh-hans/support/download/apks
http://espressif.com/zh-hans/support/download/other-tools?keys=ESP8266+%E8%AE%A4%E8%AF%81%E6%B5%8B%E8%AF%95%E6%8C%87%E5%8D%97&field_type_tid%5B%5D=14
http://bbs.espressif.com
http://www.espressif.com/zh-hans/products/hardware/esp8266ex/resources
http://v.youku.com/v_show/id_XMTY5Nzc5ODEwOA==.html
http://v.youku.com/v_show/id_XMTcwNjA3ODk1Mg==.html
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ffy % — FEHR

B.1.

Espressif

Federal Communications Commission (FCC) Declaration of
Conformity

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

* Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and the receiver.

e Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.

Any changes or modifications to this equipment not expressly approved by Espressif may
cause harmful interference and void the user’s authority to operate this equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired
operation.

FCC Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance
20cm between the radiator& your body.

This transmitter must not be co-located or operating in conjunction with any other antenna
or transmitter.
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B.2. EC Declaration of Conformity
This equipment can be used in member states of the European Union once the
corresponding administrative license is obtained.

Espressif, as manufacturer of the product ESP-WROOM-02, declares that the said product
complies with the essential requirements established in Article 3 of the Council of Europe
Directive 1999/5/ CE, dated 9th March, 1999.

B.3. Industry Canada (IC) Compliance Notice
B.3.1. IC RSS warning

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is
subject to the following two conditions: (1) this device may not cause interference, and (2)
this device must accept any interference, including interference that may cause undesired
operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes:
(1) I'appareil ne doit pas produire de brouillage, et
(2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le

brouillage est susceptible d'en compromettre le fonctionnement.

B.3.2. IC Radiation Exposure Statement

This equipment complies with IC RF radiation exposure limits set forth for an uncontrolled
environment. This transmitter must not be co-located or operating in conjunction with any
other antenna or transmitter.

This equipment should be installed and operated with minimum distance 20cm between
the radiator& your body.

Any changes or modifications not expressly approved by Espressif responsible for
compliance could void the user’s authority to operate the equipment.

B.4. Korea Communications Commission (KCC) Statement
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