ESP-WROOM-02D/02U
FRFIEH

BfE:
ESP-WROOM-02D
ESP-WROOM-02U

\ hRA 1.5
(&) FEEERE
KRANFFS © 2019

www.espressif.com



%

AXNAT ESP-WROOM-02D F] ESP-WROOM-02U RIF= R FlAg .

A i
HE hRZS b Lkl
2017.11 V1.0 BR A,
2018.03 V1.1 F# ESP-WROOM-02U R~TE.,
© EEE 1-1 8 & 1-2;
© EFEARSTE;
2018.08 V1.2
© NS 7 = PCB HEER;
© EFCEEME.
© BHEER 1-2 EBINEEREUE (MSL) F4
2019.04 V1.3
: 5-1 F1E 5-2 HEHN5EAA,
2019.08 V1.4 EIE 6 BINEIRITRER,
o IEINEERIRIEE;
2019.12 V1.5
o IEBINARF RInGEE,
XA EEAN
AP @S REEMITETIE https:/www.espressif.com/zh-hans/subscribe 1T AR X
T ERIE FHR @A,
B TE

BAFAEEREEMIEB THE https://www.espressif.com/zh-hans/certificates T &=
ik,



https://www.espressif.com/zh-hans/subscribe
https://www.espressif.com/zh-hans/certificates

LI . PR 1
P = 3
I = 227 5 USSR 5
3 TR 1= U SO 5
B2, TEBEFHIR ...eoeceeeeeeeeeeee ettt ettt b bbb b bR R 5
8.2.1. B SRAM 5 ROM......couiceceeeeeeeeeeesee st senss s, 5

B.2.2. SPIFIASN ... et eee e ee e ees s st n e n e ansen e eneans 5

8.8, BIR cueeieetet et b bt et b bt et beae et b b e e st bese e e st ene e e enene 5
Bud. FEITIIBE oottt a e e s a et e et R e e et s e R st sese e st esene e s 6

B, FEEBEN ettt ettt e e e a e e e e a AR n A en et ea e et eas 7
A, BB ettt b bbb b et st a s en s an s 7
4.2, WimFi BEBT ..ottt b sttt se bt nene 7
A3, TIEE oottt A s AR AR b s bR bR s e R e seseae s e e s 8
4.4, EITFEIBEEBRZL ..ottt sttt s et ae s nn e e s 9
1= = =< OO 10

S 8 - PR 11
Lo NE 5 E3 i o = 3 TP 13
A - 1< R 14
8. PCB FTZE[EIT ....ceeerecrerecetres et eas e se s se s et as et ea s e e ne e et ea st sae e e an e e e e e e nnnnas 16
0. UL FL BE T R T cureeieereieeeereeteae et eas e e es s e asss et eae et essae s eanse e easae e eaeae e s sanse e eansenesssaesssnnns 18
- i P 19
A IR ottt a e s e e e s s s s s 19
B S~ T 19

AL B AT R B oot e e e et e e et e e e et e et ateee e et e aaeeaaeeeeareeate et e ereaaeaereareareaaneaneanen 20



@ 1. 7 i

1. = ca it ik

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

EFR,
% 1-1. ESP-WROOM-02D vs. ESP-WROOM-02U
v | ESP-WROOM-02D ESP-WROOM-02U
IYar ESP8266 ESP8266
P57 N5 IPEX K%
R 8?80 +0.10) x (20.00 + 0.10) x (3.20 + 8_?80 +0.10) x (14.30 £ 0.10) x (3.20 +
(AL mm) 61, EE 6-2,
[BIEE ELE 5-1, A 5-2,
LI 33BR:

EZXTF ESP8266EX MG R, 185 E (ESPS266EX 3 ARHIMEFE) .

& 1-2. ESP-WROOM-02D/ESP-WROOM-02U S#&

| S 8
RF JAIE FCC/CE (RED)/TELEC (MIC)/KCC/SRRC/IC/NCC
INE
IMRIAIUE RoHS, REACH
Mt A HTOL/HTSL/UHAST/TCT/ESD
Wi-Fi ¥ 802.11 b/g/n
Wi-Fi
BRI 2.4 GHz ~ 2.5 GHz (2400 MHz ~ 2483.5 MHz)
UART/HSPI/I12C/12S/4T 4h s
HIREO
GPIO/PWM
TYeEBE 27V ~36V
TERR FHgE: 80mA
S fHEB TR &/JME: 500 mA
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Espressif

TIERE -40°C ~ 85 °C
FERE -40°C ~ 85 °C
ShERIEO -
TESUREER .
(MSL) SH3
ToLE M EAE T Station/SoftAP/SoftAP+Station
T2 WPA/WPA2
pilipeaE il WEP/TKIP/AES
S FHRE AR R R/ SimF R/ EN T HIGR
TREFEEXRSSE
TR
i 484 — R FF & BT SDK
WX IPv4, TCP/UDP/HTTP/FTP
BFRic& AT+ 18R &, TimARSSEE, Android/iOS app
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2. EflER

(= Epus

Espressif

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 it (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

3/21 2019.12
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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 S F VDD3P3 FERFEES, TOUT BESANEE (ZEAERMER) .
17 1016 GPIO16; %% RST E T A Deep-sleep HIMRES,
18 GND it
Espressif 4/21 2019.12
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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
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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.

201912
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L 288
MFASHBR, WIAEER: VDD = 3.3V, JREH 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 2019.12
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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
e
OFDM, 6 Mbps - 37 - daB
OFDM, 54 Mbps - 21 - daB
HT20, MCSO0 - 37 - daB
HT20, MCS7 - 20 - dB

L1 A8
5 IPEX REMIEE, WL 50 0,

4.3. IhE

TIINFESIEREET 3.3 VABRIR, 26 *CHAEERE, HEAARERNSG. MBEXR
BIEUERET 50% AL, ARFERSRIEIN TS,

x® 4-3. 1hE
s RME AEE Bk ®n
{£3% 802.11 b, CCK 11 Mbps, PouT=+17dBm - 170 - mA
{£3% 802.11 g, OFDM 54 Mbps, Pout = +15 dBm - 140 - mA
{£3% 802.11 n, MCS7, Pout = +13 dBm - 120 - mA
U 802.11 b, 81K 1024 F¥5, -80 dBm - 50 - mA
$£4 802.11 g, B1< 1024 =75, -70 dBm - 56 - mA
U8 802.11 n, 81 1024 ¥, —-65 dBm - 56 - mA
Modem-sleep® - 15 - mA
Light-sleep@ - 0.9 - mA
Deep-sleep® - 20 - LA
Espressif 8/21 2019.12
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& =IVE BRIE =KXE ==Ly
=] - 0.5 - bA
LI %8R :

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—EHIFF Wi-Fi &, BRERNEZ KZE—XEBIFESEONA, WE 100 s ME—XE
ERERES, B0, B 300 s BBRETE 0.3 ~ 15 HE L AP KEHUE, MEMFHBRAITNTF 1 mA,
M 20 LA BTE 2.5 V TSR,

4.4. [EiEREHZ%

IEERE
235 ~ 250°C

1
1
1
1
1
i
MMEHE ! ﬁg\ HHIR
150 ~ 200°C |60 ~ 120s | >217°C 60 ~ 90s -1~-5°C/s
1 1

JRHERT i)
> 30s

1~3°Cls
100 ——

I I
I 1
I 1
I |
1 |
|
1 |
1 |
1 !
1
1 1
1 |
T T
1 |
1 |
l I
1 1
1 I
I 1
| 1
| 1
i
| 1
1 |
I I
I I
1 I
I 1
I 1
I 1
I i
I 1
I |
1 I
I I
| |

B8] (s)

0 50 100 150 200 250

FHEX — SRE: 25~ 150°C AJjE]: 60 ~ 90s FHERIZE: 1~ 3°C/s

FRMIEBX — 8 150 ~ 200°C AF(E): 60 ~ 120s

EREER — 8E: >217°C 8 60 ~ 90s; UEERE: 235 ~ 250°C AfE: 30 ~ 70s
REX — BE: IBEEE ~ 180°C BERIE -1 ~ -5°C/s

1R — RS ST AIFHR (SAC305)

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

LLI 5BA:
EINAER AT —RERIE, (%R PCBA BEZ RERIE, NERE—REIEREGEARTE PCB £
B
Espressif 9/21 2019.12
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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 10/21 2019.12
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6. SNERITRIEE

IRITRIEE

+—%“GND

VDD33VDD33
C1| |10uF
c2| |0.1uF
R1
TBD U1
| 11 ava
, c3_|[TBD EN 2
GND'h ] *014 3 FN
012 7| 1014
S
GND: || —R2 10K 8;5 g o
GND 100 8192
| o1 100

BOOT OPTION GND

GND1
—|~
P

P_GND
GND3
1016
TOUT
RST
105
GND2
TXD
RXD
104

N

1016

ADC

RST

105

TXD

UART DOW

NLOAD

U1

N N

-
o= |N|w|h |0 |||

RXD

104

I"GND

6-1. ESP-WROOM-02D/ESP-WROOM-02U 1&4H 4R TR IR E
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2. ATHRGH EBNOHEBIES,

0.1 uF,
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