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RENEFPIRMER ESP8266EX BINL F & ZH ESP-WROOM-02D 1 ESP-
WROOM-02U, £ ESP-WROOM-02 £hti I, REBEMAL 7 XM MEEREINIEEE, ESP-
WROOM-02U £ T U.FL FEF, T IPEX K&(FH, UFL B EEENEY 8. U.FL

EFRT,

®aA
IVl
R

BARST
(B mm)

[RIEE

LU 5BR:

% 1-1. ESP-WROOM-02D vs. ESP-WROOM-02U

ESP-WROOM-02D
ESP8266
WER %

(18.00+0.10) x (20.00+0.10) x (3.20+0.10) ~ (18.00+0.10) x (14.30+0.10) x (3.20+0.10)
FIE 6-1,

FIE 5-1,

ESP-WROOM-02U
ESP8266

IPEX K&

FIE 6-2,

FIE 5-2,

B ZXT ESP8266EX BIEE, 155E (ESPS266EX FHAFEED

&5

INE

pllpEe

Wi-Fi

BHSH

% 1-2. ESP-WROOM-02D/ESP-WROOM-02U ¥ &

B

RF AIE
IMRINIE
CIE s
Wi-Fi 11

EEO

TfFEE
TAEEEIR
HEBER
IFmE

iEA

FCC/CE (RED)/TELEC (MIC)/KCC/SRRC/IC/NCC
RoHS, REACH
HTOL/HTSL/UHAST/TCT/ESD

802.11 b/g/n

2.4 GHz ~ 2.5 GHz (2400M ~ 2483.5M)
UART/HSPI/I2C/12S/4T SMER
GPIO/PWM

2.7V ~ 3.6V

FHE: 80 mA

B/MVE: 500 mA

-40°C ~ 85°C
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http://www.espressif.com/sites/default/files/documentation/0a-esp8266ex_datasheet_cn.pdf

Espressif

FERE -40°C ~ 85°C
SNEREEO -
Tk MR Station/SoftAP/SoftAP+Station
T2 WPA/WPA2
AR WEP/TKIP/AES
sy FHRE 4 e OGER/ T im AR/ EN s R
XEFEFBEXRSS
TR R TRFFR TR SDK
B3N IPv4, TCP/UDP/HTTP/FTP
BFREE AT+ 1825, =imfRSS28, Android/iOS app
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ESP-WROOM-02D Ny /AR BRIER o U E 2-1 Fim,

EE

AR

PCB ANTENNA
D |3v3 ano| (] 18
D | EN |016E 17
D [1014 TOUTE 16
D [1012 RSTI] 15
MIGE H0:GND os | ( 14
D 1015 Gno| (13
D | 102 TXDE 12
D | 100 RXDE 1
ZIGND o4| { 10

2-1. ESP-WROOM-02D {HAEMDF (FRE)

ESP-WROOM-02U 1 ESP-WROOM-02D Ei#h F18[E), 1B)%BEH PCB ANTENNA X13],

ESP-WROOM-02D ] ESP-WROOM-02U £ 18 NEM], BHIEN ILE 2-1.

3V3

EN

1014

1012

% 2-1. ESP-WROOM-02U/ESP-WROOM-02D ‘ERIE X

ERIBTR

ThEEtaR

3.3V {#F8 (VDD)

EERTTH

SMERHER FR IR A S AR ) BB R R INTE 500 mA KA £,
S Eeelm, EE TEINEPSHRIE.

GPIO14; HSPI_CLK

GPIO12; HSPI_MISO
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@ 2. ERilHER

5 1013 GPIO13; HSPI_MOSI; UARTO_CTS
GPIO15; MTDO; HSPICS; UARTO_RTS
6 1015 o
INEBEBHIE
GPIO2; UART1_TXD
7 102 D N e
B (NERE LA Siohaphis.
GPIOO
8 100 + UART F&: JMNBHIE,
* Flash 351 BETg/MIIS.
9 GND i
10 104 GPIO4
» . UARTO_RXD, UART T gl ;
GPIO3
1 0 UARTO_TXD, UART T#iiNk %R, EX NS
GPIO1
13 GND Zih
14 105 GPIO5
15 RST =]
16 TOUT M A VDD3P3 BREE &S] TOUT Bl A\ BE (ZEARIEMER) .
17 1016 GPIO16; %% RST E T A Deep-sleep HIMRES,
18 GND & ith
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3. IhBEfER

B

“© B2

T EEfE R

3.1. CPU

ESP8266EX W& 81K INFE Tensilica L106 32-bit RISC #ME28, CPU R4MRE RS AlA
160 MHz, IFLAHRIEZRZT (RTOS) # Wi-Fi thilik, BIIEEIA 80% B9 IBEEH BBLA N
BRI &, CPU B3 EATEO:

o AIEREF NIFEAEIEHIZRA SN flash FOFTECE RAM/ROM #2[0 (iBus);

o EERFMHEHIZENEIE RAM 20 (dBus);

* 15O)EFERM AHB 20O,

3.2. Txfifid

3.2.1. 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 K L& F r4miz ROM, B FEFFRIE SPI flash /1,

3.2.2. SPI Flash

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

ESP-WROOM-02D #] ESP-WROOM-02U E2& 7 2 MB Y SPI Flash, 3731F#9 SPI &z E)
¥&: Standard SPI. DIO (Dual I/0). DOUT (Dual Output). QIO (Quad I/0) LAz QOUT
(Quad Output),

3.3. Gk

ESP-WROOM-02D #] ESP-WROOM-02U £/ 26 MHz &R, BN RIRE SBESE
+10 PPM, {EARMETEA N LEFIEEN N SAER, SIRE A% FTinA9XT ithiE s
BA Cl1, C2 A MERNEEE, ZETEETE 6 pF ~ 22 pF, BEMMEZSEBIXNRZRFNIL/E

Espressif 5/21 2019.08
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3.1

acr
B

¥

ﬁ

anp

HITADRE., ETERMIIPERBIRNER, —HK 26 MHz SRIREVBNE LFTINES
C1. C2 7£ 10 pF A,

3.4. #EM=AA

Espressif

OB

HSPI 20

PWM #

IR ##O

ADC #[O

12C %0

UART #0

12S &0

B

& 3-1. 2O

1012 (MISO), 1013 (MOSI),

1014 (CLK), 1015 (CS)

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

1014 (R_T), 105 (R_R)

TOUT

1014 (SCL), 102 (SDA)

UARTO: TXD (UOTXD), RXD
(UORXD), 1015 (RTS), 1013

(CTS)
UART1: 102 (TXD)

12S FIN

1012 (12SI_DATA);
1013 (12SI_BCK);
1014 (12SI_WS)

12S B :

1015 (12SO_BCK);
103 (12SO_DATA);
102 (12SO_WS)

6/21

THEEIRA

FI%M% SPI Flash. 2R MCU %,

Demo FRiEfft 4 B PWM (P RIBT BRE 8 1) , A
SRIZHIFAT, 0928, MHERRENFE.

IR ERIZOHRME, ZO{FER NEC JRiDSIREHIARE,
KB 38 kHz BOIAHIE R .

AT VDD3P3 (Pin3, Pind) B3JBESEA] TOUT (Pin6)
WMABE (ZETYIENER) . JRTEREENA,

FIIMEERESE N ETRRS.

BJ9ME UART EOMIRE
& UOTXD + UORXD 8#& GPIO2 + UORXD

1815 (UARTO): UOTXD, UORXD, MTDO (UORTS),
MTCK (UOCTS)

I UART1_TXD (GPIO2) RIfERIEINE BRFTEN,

UARTO 7£ ESP8266EX + B EIASH H —LE3TENER., X
IWEURAN S, ISR UART RONERS | IR IRTNAE, 724
YATLAIRTE, J§ UOTXD, UORXD 935 UORTS, UOCTS 2
¥, FE % MTDO MTCK JEIZZIXT M AYFME MCU RY& O
HITBIE.

TERTEMRSE. LIENER.

2019.08



L 288
MFASHBE, WIALER: VDD = 3.8V, BER 25°C.

4.1. BS54

xR 41, B

TERE - -40 20 85 °C

RARBEE (RBEM PO/

JEDEC J-STD-020) 260 ©
HERBE VDD 2.7 3.3 3.6 %
BMNZHERTER ViL -0.3 - 0.25 VDD %
BWAZEBETYS ViH 0.75 VDD - VDD + 0.3 %
BB TR Vou - - 0.1 VDD v
BMHPEBETS VoH 0.8 VDD - - %

4.2. Wi-Fi 5157

K 4-2. Wi-Fi 514551

LPNEE 2412 - 2483.5 MHz
MRS - - -10 daB
R - * B 0

72.2 Mbps~, PA By HINER 13 14 15 dBm

11b BT, PA BEEINER 19.5 20 20.5 dBm

Espressif 7/21 2019.08
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A
;\\}i

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

L1 A8
9 IPEX REMIEA, WL 500,

4.3. IhE

NI IERE T 3.3V IR, 25°C NAREIRE, HERNHRE[NE. B RS
BHEEET 50% WA=, EHFERFIRI TG,

x® 4-3. 1hE
s RME AEE Bk ®n
{£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
&8 802.11b, B 1024 735, -80 dBm - 50 - mA
$£K 802.11g, £I1< 1024 Z£¥3, —70 dBm - 56 - mA
#%Ug 802.11n, B 1024 73, -65dBm - 56 - mA
Modem-sleep® - 15 - mA
Light-sleep@ - 0.9 - mA
Deep-sleep® - 20 - LA

Espressif 8/21 2019.08



&3l =IME ARG RAE B
Wi EE - 0.5 - LA
L1l 35%BH:

D Modem-sleep BT HEE CPU —BAT TIERSHINA, a1 PWM BK 12S NFRE., fEiRIT Wi-Fi
B, ASRREEIEER, "IRIE 802.171 FfE (70 U-APSD) , X Wi-Fi Modem FEEESRE ., a0,
£ DTIM3 B, S8ERR 300 ms, BE3E 3 ms 1 AP i Beacon 8155, MEEIRFEIYERL 15 mA,

@ Light-sleep FBF CPU RIE 2RI, 0 Wi-Fi FFo&, TERIF Wi-Fi E3%ZE, RSB EUEER, tIiRIE
802.11 ¥5fE (W0 U-APSD) , X[ Wi-Fi Modem FBERFHE (S CPU R&EFE, HIal, £ DTIMG Y, SiE
BB 300 ms, BESE 3 ms #EI AP B Beacon 1%, MEATFIYERL 0.9 mA,

@ Deep-sleep BT AEFE—EREF Wi-Fi &, RENEZ AE—XEBIESNNA, 08 100s ME—RE
EHERES, B2, B 300s BERGRE 0.3s ~ 1s &E L AP RIZEE, MEAFHBERTINTF 1 mA,
HfE 20 LA BTE 2.5V TSR,

4.4. [EiEREHZ%

o
i
Julz] I I I I I
I I I 1 N 1
| | | | IR i
1 I 1 1 235 ~ 250°C 1
250 ' i i i i
: B ! m o
017 | 150 ~200°C 160 ~120s i I~ >217°C 60~90s |\ _-1~-5°C/s
200 : . — I l
| — | | (24507 (8) f
! ! ! : >30s |
1 1 1 1 1
] 1 ] ] 1
I 1 I 1 1
] 1 ] 1 1
1-3Cls N i i i i
100 —— i i i i i
I 1 I 1 1
1 1 1 1 1
] 1 ] 1 1
1 1 1 1 1
50 —| i i i i |
1 1 1 1 1
i i i i i
25 N
' ' ' ' ' B8] (s)
0
0 50 100 150 200 250
FHEX — JBE: 25~ 150°C AY[E): 60 ~90s FHEMZE: 1~ 3°C/s
FRVERX — SBE: 150 ~ 200°C FH(8]: 60 ~ 120s
EREER — 8E: >217°C 8 60 ~ 90s; UEERE: 235 ~ 250°C AfE: 30 ~ 70s
RHX — BE: BERE ~ 180°C FEEMZE -1 ~ -5°C/s
128 — HRWEETHBIFH (SAC305)

& 4-1. ESP-WROOM-02D/ESP-WROOM-02U [EIi 12 B E 4 E
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RRERE S

R 4-4. FHERBEBSE

BB EE B 23 +5°C
Vesp (HBM) N 2000
(ARREL) @SF ANSI/ ESDA / JEDEC JS - 001 - 2014
%
BB EE BRE: 283 +5°C
. Vesp (CDM) Cc2 500
(FoFR S HIREY) <} JEDEC EIA / JESD22 - C101F
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6. SNERITRIEE

IRITRIEE
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VDD33VDD33
C1| |10uF
cal jour T ‘|||'GND
R1 GND
TBD Ut = UART DOWNLOAD
1 P_GND |3 "
GND: [|—C2] fTED EN 2| 3 vt I 016 -
| Il %014 3 6 ADC
1012 4| 1014 TOUT 45 RST
1012 RST
013 5912 o[ 105
GND R2 10K__T015 6 3
| 02 71015 GND2 =5 D
GND 100 8|92 TXD 7 RXD lIeND
!l 9] 90 RXD I 104 I
GND1 104

BOOT OPTION GND

oL

6-1. ESP-WROOM-02D/ESP-WROOM-02U {&£4H4MEI& TR IEE

LU 5B

1. ESP-WROOM-02DC 1 ESP-WROOM-02UC Z3EBRIEM 19, ATURNEIZRZER, ERAEZER

IRIRZENR, BHFREMEENESE.

2. ATHRSH EBROHEEBIER, ENE

EMAEEIEHN RC FIRERR, RCBEEINNR=10kQ, C=
0.1 uF, BEFRBENERERAE SRR LB ESPS266EX it F Y LB EUNFHTIHE,

ESP8266EX it Kty BB ENIAT FEI R I,_(ESPS266EX HAME D) AABSFUET,
3. ATIEIMEENTITIEES, BINTE RST &

0.1 uF,

13/21

BRI RC FEIRMBE, RCBERIAIR=10kQ, C=

2019.08


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

7 RARTE

RERTE

wuw jun

0T'0F0ST

FI'O*OO'ZT?

MaIA wonog

0T'0¥EL'S

MaIA 3pIS

LTV

T

0oT'0:

0T'0+0EY

0T'0F0EY

0T'0¥06'0

—
=]
H
n
©

ﬂ_.OHO

60

In

0T°'0+00°0¢:

ssauyoIyl 99d

0T'0+00°8T-

0T'0¥080 = =

ssauyoly] ajnpoyy —
0T'0¥0Z°€

Mmaip doj
0T'0¥06'0
T
0T'0F0L'ST: 1
\O T0F0S'T|
S5
S~ 508
o o
S e =
= o o
HV 5 5
0T'0706°0, L
0T0F51'0—=f —ll _.
g
ealy euudjuy s
0T'0700'8T

yibua ainpop

UIPIM SINPOI

[& 7-1. ESP-WROOM-02D &8 R ~T &

2019.08

14/21

Espressif



7. RBEARNSE

MaIA wopog M3IA
M OTOFLEY oﬂm«om.o
0T0¥ZT'8 N
&
+
o
0T'0706'€ =
0T'0¥06'0
T0%580 _
0T'0¥00°8T- ssawyoI1yl 99d
0T'0¥080 |
SSauUYOIYL SNPOIN
0T'0¥0Z'€
wuw :jun

apls

Y

Mmaip doj

m.oﬁumAW

0T'0+00°€

0% 0L

07§ L TT———

OI'O*OO'Z'E—J

0705T:

07060

=——0T0F0EVT:

0T°0¥08|

[ [——01 07588

yibua a|npoy

0T0%SY0

0T'0¥00°8T

UIPIM 3INPOW

7-2. ESP-WROOM-02U AR T E

2019.08

15/21

Espressif



-,
Z
7

8. PCB &R

PCB & EH
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@ 9. UFL EEFR~T

0. U.FL FEEFR~T

i .
T Unit; mm
S——
o |
S |
Ie 9200005
1254045 _  _ T pe0s0i5 . =
et
] 7 ' N 2

2.60
1
]
X
—
v

o1
SOOEK)
A

SECTION A-A
(3.10)
=1 0.25t0.10

——

180015

4|__ -
= -
~ |

[710.08 I

O,
[ DAREEE

[a)
no
ul
I+
[an]
=

1

0.60£0.10 l

3.00£0.15

SHELL 1 |COPPER ALLOY/Au PLATED OVER Ni
CONTACT 1 | COPPER ALLOY/Au PLATED OVER Ni
HOUSING | 1 [HIGHT TEMP. PLASTIC UL94V-0/WHITE
PART NAME|Q'TY MATERIAL /FINISH

Alo|0|e
<

8-1. ESP-WROOM-02U #&4H U.FL FEEFR <&
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W

ESP8266 [FuR NI 115/

W ZFMHES A RE EFEHE ESP8266, FIRMRIEMAES . FPEE. BRI
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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=%E5%8F%82%E8%80%83%E8%AE%BE%E8%AE%A1
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
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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/apps
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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