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!
1. 

1.  
 ESP8266EX  ESP-WROOM-02D  ESP-

WROOM-02U  ESP-WROOM-02 ESP-
WROOM-02U  U.FL  IPEX U.FL  8. U.FL 

 

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

ESP-WROOM-02D ESP-WROOM-02U

ESP8266 ESP8266

IPEX 

 
mm

(18.00 ± 0.10) x (20.00 ± 0.10) x (3.20 ± 
0.10) 

 6-1

(18.00 ± 0.10) x (14.30 ± 0.10) x (3.20 ± 
0.10) 

 6-2

 5-1  5-2

!   
 ESP8266EX ESP8266EX 

 1-2. ESP-WROOM-02D/ESP-WROOM-02U 

RF FCC/CE (RED)/TELEC (MIC)/KCC/SRRC/IC/NCC

RoHS, REACH

HTOL/HTSL/uHAST/TCT/ESD

Wi-Fi
Wi-Fi 802.11 b/g/n

2.4 GHz ~ 2.5 GHz (2400 MHz ~ 2483.5 MHz)

UART/HSPI/I2C/I2S/

GPIO/PWM

2.7 V ~ 3.6 V

80 mA

500 mA
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1. 

-40 °C ~ 85 °C

-40 °C ~ 85 °C

-

 
(MSL)  3

Station/SoftAP/SoftAP+Station

WPA/WPA2

WEP/TKIP/AES

/ /

 
 SDK

IPv4 TCP/UDP/HTTP/FTP

AT+ Android/iOS app
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2. 

2.  
ESP-WROOM-02D  2-1  

!  
 2-1. ESP-WROOM-02D  

ESP-WROOM-02D  ESP-WROOM-02U  18  2-1  

19 GND

PCB ANTENNA

GND

IO16

TOUT

RST

IO5

GND

TXD

RXD

IO4

3V3

EN

IO14

IO12

IO13

IO15

IO2

IO0

GND9

8

7

6

5

4

3

2

1

10

11

12

13

14

15

16

17

18

!   
ESP-WROOM-02U  ESP-WROOM-02D  PCB ANTENNA 

 2-1. ESP-WROOM-02U/ESP-WROOM-02D 

1 3V3

3.3 V  (VDD) 

!   
 500 mA 

2 EN

3 IO14 GPIO14 HSPI_CLK

4 IO12 GPIO12 HSPI_MISO
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2. 

5 IO13 GPIO13 HSPI_MOSI UART0_CTS

6 IO15
GPIO15 MTDO HSPICS UART0_RTS 

7 IO2
GPIO2 UART1_TXD 

8 IO0
GPIO0 
• UART  
• Flash 

9 GND

10 IO4 GPIO4

11 RXD UART0_RXD UART  
GPIO3

12 TXD
UART0_TXD UART  
GPIO1

13 GND

14 IO5 GPIO5

15 RST

16 TOUT  VDD3P3  TOUT 

17 IO16 GPIO16  RST  Deep-sleep 

18 GND
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!
3. 

3.  
3.1. CPU 

ESP8266EX  Tensilica L106 32-bit RISC CPU  
160 MHz  (RTOS)  Wi-Fi  80%  

CPU  
•  flash  RAM/ROM  (iBus)  
•  RAM  (dBus)  
•  AHB  

3.2.  

3.2.1.  SRAM  ROM 

ESP8266EX  ROM  SRAM MCU 
 iBus dBus  AHB 

 
 Demo SDK  SRAM  SRAM  

• RAM < 50 kB Station Heap + Data  50 kB 
 

•  ESP8266EX  ROM  SPI flash  

3.2.2. SPI Flash 

ESP8266EX  SPI  Flash  16 MB  SPI Flash  
ESP-WROOM-02D  ESP-WROOM-02U  2 MB  SPI Flash  SPI 

Standard SPI DIO (Dual I/O) DOUT (Dual Output) QIO (Quad I/O)  QOUT 
(Quad Output)  

3.3.  

ESP-WROOM-02D  ESP-WROOM-02U  26 MHz  
±10 PPM

 C1 C2  6 pF ~ 22 pF
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3. 

 26 MHz  
C1 C2  10 pF  

3.4.  

 3-1. 

HSPI 
IO12 (MISO) IO13 (MOSI)
IO14 (CLK) IO15 (CS)  SPI Flash  MCU 

PWM IO12 (R) IO15 (G) IO13 (B)
Demo  4  PWM  8 

IR IO14 (IR_T) IO5 (IR_R)
IR  NEC 

 38 kHz 

ADC  TOUT
 VDD3P3 (Pin3, Pin4)  TOUT (Pin6) 

I2C IO14 (SCL) IO2 (SDA)

UART 

UART0 TXD (U0TXD) RXD 
(U0RXD) IO15 (RTS) IO13 
(CTS) 
UART1 IO2 (TXD)

 UART  
U0TXD + U0RXD  GPIO2 + U0RXD 

 (UART0) U0TXD U0RXD MTDO (U0RTS)
MTCK (U0CTS) 

UART1_TXD (GPIO2)  
UART0  ESP8266EX 

 UART 
 U0TXD U0RXD  U0RTS U0CTS 

 MTDO MTCK  MCU 

I2S 

I2S  
IO12 (I2SI_DATA)  

IO13 (I2SI_BCK)  
IO14 (I2SI_WS)

I2S  
IO15 (I2SO_BCK)  
IO3 (I2SO_DATA)  
IO2 (I2SO_WS)
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!
4. 

4.  

4.1.  

4.2. Wi-Fi  

!   
VDD = 3.3 V  25 °C

 4-1. 

- –40 20 85 ℃

IPC/
JEDEC J-STD-020 - - - 260 ℃

VDD 2.7 3.3 3.6 V

VIL –0.3 - 0.25 VDD V

VIH 0.75 VDD - VDD + 0.3 V

VOL - - 0.1 VDD V

VOH 0.8 VDD - - V

 4-2. Wi-Fi 

2412 - 2483.5 MHz

- - –10 dB

- * - Ω

72.2 Mbps PA 13 14 15 dBm

11b PA 19.5 20 20.5 dBm
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!
4. 

4.3.  

 3.3 V 25 °C 
 50%  

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 MCS0 - 37 - dB

HT20 MCS7 - 20 - dB

!   
 IPEX  50 Ω

 4-3. 

 802.11 b CCK 11 Mbps POUT = +17 dBm - 170 - mA

 802.11 g OFDM 54 Mbps POUT = +15 dBm - 140 - mA

 802.11 n MCS7 POUT  = +13 dBm - 120 - mA

 802.11 b  1024 –80 dBm - 50 - mA

 802.11 g  1024 –70 dBm - 56 - mA

 802.11 n  1024 –65 dBm - 56 - mA

Modem-sleep - 15 - mA

Light-sleep - 0.9 - mA

Deep-sleep - 20 - μA
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!
4. 

4.4.  

!  
 4-1. ESP-WROOM-02D/ESP-WROOM-02U  

- 0.5 - μA

!   
Modem-sleep  CPU  PWM  I2S  Wi-Fi 

 802.11  U-APSD  Wi-Fi Modem 

 DTIM3  300 ms  3 ms  AP  Beacon  15 mA  

Light-sleep  CPU  Wi-Fi  Wi-Fi  

802.11  U-APSD  Wi-Fi Modem  CPU  DTIM3 

 300 ms  3 ms  AP  Beacon  0.9 mA  

Deep-sleep  Wi-Fi  100 s 

 300 s  0.3 s ~ 1 s  AP  1 mA

 20 μA  2.5 V 

> 30s

 (s)

1 ~ 3℃/s

 
235 ~ 250℃

-1 ~ -5℃/s150 ~ 200℃        60 ~ 120s

 (℃
)

0
25

200

250

100

217

50

50 1500 200100 250

 — 25 ~ 150℃  60 ~ 90s  1 ~ 3℃/s
 — 150 ~ 200℃  60 ~ 120s  
 — >217℃  60 ~ 90s 235 ~ 250℃  30 ~ 70s

 —  ~ 180℃  -1 ~ -5℃/s
 —  (SAC305)

 
217℃  60 ~ 90s

!   

 PCBA  PCB 
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!
4. 

4.5.  

 4-4. 

 
VESD (HBM)

23 ± 5 ℃ 
 ANSI / ESDA / JEDEC JS - 001 - 2014

2 2000

V
 

VESD (CDM)
23 ± 5 ℃ 

 JEDEC EIA / JESD22 - C101F
C2 500
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5. 

5.  

!  

 5-1. ESP-WROOM-02D  

5 5

4 4

3 3

2 2

1 1

D
D

C
C

B
B

A
A

Th
e 
va
lu
es
 o
f 
C4
, 
L1
 a
nd
 L
2

va
ry
 w
it
h 
th
e 
ac
tu
al
 P
CB
 b
oa
rd
.

Th
e 
va
lu
es
 o
f 
C1
 a
nd
 C
2 
va
ry
 w
it
h

th
e 
se
le
ct
io
n 
of
 t
he
 c
ry
st
al
.

GPIO15

R
S

T

S
D

_
D

1

S
D

_
D

0

S
D

_
C

L
K

S
D

_
C

M
D

S
D

_
D

3

S
D

_
D

2

S
D

_
C

L
K

S
D

_
C

M
D

S
D

_
D

2

U
T

X
D

A

W
IF

I_
A

N
T

GPIO14

GPIO12

U
R

X
D

GPIO13

G
P

IO
1

6

GPIO0

C
H

_
P

U

GPIO2

GPIO4

G
P

IO
5

C
H

_
P

U

G
P

IO
1

4

G
P

IO
1

2

G
P

IO
1

3

G
P

IO
1

5

G
P

IO
2

G
P

IO
0

G
P

IO
4

G
P

IO
5

U
R

X
D

U
T

X
D

R
S

T

T
O

U
T

G
P

IO
1

6

T
O

U
T

S
D

_
D

3

S
D

_
D

0

S
D

_
D

1

U
T

X
D

G
N

D

G
N

D

V
D

D
3

3

G
N

D

G
N

D
G

N
D

G
N

D

V
D

D
3

3

G
N

D

V
D

D
3

3

G
N

D

G
N

D

G
N

D

G
N

D

V
D

D
3

3

G
N

D

G
N

D

G
N

D

V
D

D
3

3

G
N

D

G
N

D

G
N

D

G
N

D

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>

E
S

P
-W

R
O

O
M

-0
2

D

A
3

2
2

M
o

n
d

a
y
, 

F
e

b
ru

a
ry

 2
5

, 
2

0
1

9

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>

E
S

P
-W

R
O

O
M

-0
2

D

A
3

2
2

M
o

n
d

a
y
, 

F
e

b
ru

a
ry

 2
5

, 
2

0
1

9

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>

E
S

P
-W

R
O

O
M

-0
2

D

A
3

2
2

M
o

n
d

a
y
, 

F
e

b
ru

a
ry

 2
5

, 
2

0
1

9

A
N

T
1

1 2

C
2

1
0

p
F

D
1

L
E

S
D

8
D

3
.3

C
A

T
5

G J
1

8

C
O

N
1

1

R
1

1
2

K
±
1

%

J
5

C
O

N
1

1

C
7

T
B

D
(N

C
)

C
1

1
0

p
F

C
3

0
.1

u
F

L
3

4
.3

n
H

J
1

0

C
O

N
1

1

J
1

3

C
O

N
1

1

C
8

1
u

F
(N

C
)

J
4

C
O

N
1

1

J
1

5

C
O

N
1

1

J
9

C
O

N
1

1

U
3

F
L

A
S

H

/C
S

1

D
O

2

/W
P

3

GND
4

D
I

5

C
L

K
6

/H
O

L
D

7

VCC
8

L
1

T
B

D

R
3

2
0

0
R

J
1

2

C
O

N
1

1

J
3

C
O

N
1

1

C
4

T
B

D

L
2

T
B

D

J
8

C
O

N
1

1

C
6

1
u

F

J
2

C
O

N
1

1

U
1

2
6

M
H

z
±
1

0
p

p
m

XIN
1

GND
2

XOUT
3

GND
4

J
1

1

C
O

N
1

1

J
7

C
O

N
1

1

J
1

C
O

N
1

1

J
1

4

C
O

N
1

1

U
2

E
S

P
8

2
6

6
E

X

V
D

D
A

1

L
N

A
2

V
D

D
3

P
3

3

V
D

D
3

P
3

4

V
D

D
_

R
T

C
5

T
O

U
T

6

C
H

IP
_

E
N

7

X
P

D
_

D
C

D
C

8

MTMS
9

MTDI
10

VDDPST
11

MTCK
12

MTDO
13

GPIO2
14

GPIO0
15

GPIO4
16

V
D

D
P

S
T

1
7

S
D

_
D

A
T

A
_

2
1

8
S

D
_

D
A

T
A

_
3

1
9

S
D

_
C

M
D

2
0

S
D

_
C

L
K

2
1

S
D

_
D

A
T

A
_

0
2

2
S

D
_

D
A

T
A

_
1

2
3

G
P

IO
5

2
4

U0RXD
25

U0TXD
26

XTAL_OUT
27

XTAL_IN
28

VDDD
29

VDDA
30

RES12K
31

EXT_RSTB
32

GND
33

C
5

1
0

u
F

J
1

6

C
O

N
1

1

J
6

C
O

N
1

1

R
2

4
9

9
R

±
1

%

J
1

7

C
O

N
1

1

Espressif ! /!  11 21 2019.12 

https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=2541&sections=


!
5. 

!  

 5-2. ESP-WROOM-02U  

5 5

4 4

3 3

2 2

1 1

D
D

C
C

B
B

A
A

Th
e 

va
lu

es
 o

f 
C4

, 
L1

 a
nd

 L
2

va
ry

 w
it

h 
th

e 
ac

tu
al

 P
CB

 b
oa

rd
. 

Th
e 

va
lu

es
 o

f 
C1

 a
nd

 C
2 

va
ry

 w
it

h
th

e 
se

le
ct

io
n 

of
 t

he
 c

ry
st

al
.

GPIO15

R
S

T

S
D

_
D

1

S
D

_
D

0

S
D

_
C

L
K

S
D

_
C

M
D

S
D

_
D

3

S
D

_
D

2

S
D

_
C

L
K

S
D

_
C

M
D

S
D

_
D

2

U
T

X
D

A

W
IF

I_
A

N
T

GPIO14

GPIO12

U
R

X
D

GPIO13

G
P

IO
1
6

GPIO0

C
H

_
P

U

GPIO2

GPIO4

G
P

IO
5

C
H

_
P

U

G
P

IO
1
4

G
P

IO
1
2

G
P

IO
1
3

G
P

IO
1
5

G
P

IO
2

G
P

IO
0

G
P

IO
4

G
P

IO
5

U
R

X
D

U
T

X
D

R
S

T

T
O

U
T

G
P

IO
1
6

T
O

U
T

S
D

_
D

3

S
D

_
D

0

S
D

_
D

1

U
T

X
D

G
N

D

G
N

D

V
D

D
3
3

G
N

D

G
N

D
G

N
D

G
N

D

G
N

D

V
D

D
3
3

G
N

D

V
D

D
3
3

G
N

D

G
N

D

G
N

D

G
N

D

V
D

D
3
3

G
N

D

G
N

D

G
N

D

V
D

D
3
3

G
N

D

G
N

D

G
N

D

G
N

D

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>E

S
P

-W
R

O
O

M
-0

2
U

A
3

2
2

T
u
e
s
d
a
y
, 
F

e
b
ru

a
ry

 2
6
, 
2
0
1
9

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>E

S
P

-W
R

O
O

M
-0

2
U

A
3

2
2

T
u
e
s
d
a
y
, 
F

e
b
ru

a
ry

 2
6
, 
2
0
1
9

T
it
le

S
iz

e
D

o
c
u
m

e
n
t 

N
u
m

b
e
r

R
e

v

D
a

te
:

S
h
e

e
t

o
f

<
D

o
c
>E

S
P

-W
R

O
O

M
-0

2
U

A
3

2
2

T
u
e
s
d
a
y
, 
F

e
b
ru

a
ry

 2
6
, 
2
0
1
9

C
2

1
0
p
F

D
1

L
E

S
D

8
D

3
.3

C
A

T
5
G J

1
8

C
O

N
1

1

R
1

1
2
K

±
1
%

J
5

C
O

N
1

1

C
7

0
.1

u
F

(N
C

)

C
1

1
0
p
F

C
3

0
.1

u
F

L
2

T
B

D

L
3

4
.3

n
H

J
1
0

C
O

N
1

1

J
1
3

C
O

N
1

1

C
8

1
u
F

(N
C

)

J
4

C
O

N
1

1

J
1
5

C
O

N
1

1

J
9

C
O

N
1

1

U
3

F
L
A

S
H

/C
S

1

D
O

2

/W
P

3

GND
4

D
I

5

C
L
K

6

/H
O

L
D

7

VCC
8

L
1

T
B

D

R
3

2
0
0
R

J
1
2

C
O

N
1

1

J
3

C
O

N
1

1

J
8

C
O

N
1

1

C
6

1
u
F

J
2

C
O

N
1

1

U
1

2
6
M

H
z
±
1
0
p
p
m

XIN
1

GND
2

XOUT
3

GND
4

J
1
1

C
O

N
1

1

C
O

N
1

IP
E

X

1

2

3

J
7

C
O

N
1

1

J
1

C
O

N
1

1

J
1
4

C
O

N
1

1

U
2

E
S

P
8
2
6
6
E

X

V
D

D
A

1

L
N

A
2

V
D

D
3
P

3
3

V
D

D
3
P

3
4

V
D

D
_
R

T
C

5

T
O

U
T

6

C
H

IP
_
E

N
7

X
P

D
_
D

C
D

C
8

MTMS
9

MTDI
10

VDDPST
11

MTCK
12

MTDO
13

GPIO2
14

GPIO0
15

GPIO4
16

V
D

D
P

S
T

1
7

S
D

_
D

A
T

A
_
2

1
8

S
D

_
D

A
T

A
_
3

1
9

S
D

_
C

M
D

2
0

S
D

_
C

L
K

2
1

S
D

_
D

A
T

A
_
0

2
2

S
D

_
D

A
T

A
_
1

2
3

G
P

IO
5

2
4

U0RXD
25

U0TXD
26

XTAL_OUT
27

XTAL_IN
28

VDDD
29

VDDA
30

RES12K
31

EXT_RSTB
32

GND
33

C
5

1
0
u
F

C
4

T
B

D

J
1
6

C
O

N
1

1

J
6

C
O

N
1

1

R
2

4
9
9
R

±
1
%

J
1
7

C
O

N
1

1

Espressif ! /!  12 21 2019.12 

https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=2541&sections=


!
6. 

6.  

 6-1. ESP-WROOM-02D/ESP-WROOM-02U  

!   
1. ESP-WROOM-02DC  ESP-WROOM-02UC  19

  

2. EN  RC RC  R = 10 kΩ C = 

0.1 uF  ESP8266EX 

ESP8266EX ESP8266EX  

3.  RST  RC RC  R = 10 kΩ C = 

0.1 uF
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�

 7-1. ESP-WROOM-02D  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 7-2. ESP-WROOM-02U  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8. PCB 

8. PCB  

!  
 8-1. ESP-WROOM-02D PCB  

Unit:mm
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8. PCB 

!  

 8-2. ESP-WROOM-02U PCB  
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9. U.FL 

9. U.FL  

!  
 8-1. ESP-WROOM-02U  U.FL  

Unit: mm
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A. —  
A.1.  

• ESP8266  

 ESP8266
 ESP8266  RTOS SDK  

• ESP8266 SDK  

 ESP-LAUNCHER  ESP-WROOM-02D  ESP8266 SDK 
Flash SDK 

 

• ESP-WROOM-02 PCB  

 PCB  

• ESP8266  

, 
 

• ESP8266 AT  

 Espressif AT  TCP Client
UDP  TCP Service  

• ESP8266 AT  

 ESP8266_NONOS_SDK  AT  AT 
 AT  AT Wi-Fi  AT  TCP/IP  AT  

• TCP/UDP UART  

 ESP8266  TCP & 
UDP  

•  

A.2.  
• ESP8266 SDK 
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 ESP8266  SDK  

• ESP8266  

 ESP8266 Flash  ESP8266  
• ESP8266 App 
• ESP8266  

• ESP8266  

• ESP8266  

A.3.  
• ESP8266  

• ESP8266 Non-OS SDK  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