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Disclaimer and Copyright Notice

Information in this document, including URL references, is subject to change without notice.
The documentation is provided "as is" without any warranty of any kind, including any warranties of
merchantability, fitness for a particular purpose, or non-infringement, and any warranties mentioned
elsewhere in any proposal, specification, or sample. This document disclaims any responsibility,
including liability for infringement of any patent rights arising out of the use of the information in
this document. No license, express or implied, to any intellectual property right is hereby granted by

this document, whether by estoppel or otherwise.

The test data obtained in this article are all obtained from Ebyte laboratory tests, and the actual

results may be slightly different.

All trade names, trademarks and registered trademarks mentioned herein are the property of

their respective owners and are hereby declared.
The final interpretation right belongs to Chengdu Ebyte Electronic Technology Co., Ltd.

Notice:

Due to product version upgrades or other reasons, the contents of this manual may change. Ebyte Electronic Technology Co., Ltd.
reserves the right to modify the contents of this manual without any notice or prompt. This manual is only used as a guide. Chengdu
Ebyte Electronic Technology Co., Ltd. makes every effort to provide accurate information in this manual, but Chengdu Ebyte
Electronic Technology Co., Ltd. does not guarantee that the content of the manual is completely error-free. All statements in this

manual , information and advice do not constitute any express or implied warranty .

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 3
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1 Overview

1.1 Introduction

ESP32-S3-WROOM-1 and ESP32-S3-WROOM-1U are two general-purpose Wi-Fi + Bluetooth low energy modules , equipped
with Espressif ESP32-S3 series chips. In addition to rich peripheral interfaces, the module also has powerful neural network
computing capabilities and signal processing capabilities, which are suitable for various application scenarios in the AloT field, such as
wake-up word detection and voice command recognition, face detection and recognition, smart Home, smart appliances, smart control
panels, smart speakers, etc.

ESP32-S3-WROOM-1 uses a PCB onboard antenna, and ESP32-S3-WROOM-1U uses an IPEX antenna . Wi-Fi and Bluetooth

coexist and share the same antenna .

ESP32-33-WROOM-1U

ESP32-S3-WROOM-1

Q)

E;‘:";E () °

E‘I% EBYTE
[=] e

Manufacturer:EBYTE
SNIXXXXXXXXXX

SN: XXXXXXXXKXK

ESP32-S3-WROOM-1 ESP32-S3-WROOM-1 U

1.2 Features and functions

®  Built-in ESP32-S3 series chip, equipped with Xtensa® dual-core 32-bit LX7 microprocessor (supporting single-precision
floating-point unit) ;
®  Supports clock frequencies up to 240 MHz ;

Has 8 MB Quad SPI flash;

®  Supports 2.4 GHz Wi-Fi (802.11 b/g/n) + Bluetooth® 5 (LE);
®  Has a wealth of peripheral interfaces, such as GPIO, SPI, LCD, Camera interface, UART, 12C, 12§, etc.;
®  The working temperature can be between —40 ~ 85 °C;

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 4
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2 Electrical Characteristics

2.1 Absolute Maximum Ratings

VDD33 Power pin voltage

TSTORE storage temperature —40 85 °C

2.2 Recommended working conditions

VDD33 Power pin voltage 3.0 33 3.6 \Y
Supply current from external power
IVDD PPy P 0.5 — — A
supply
T Recommended operating temperature —40 — 85 °C
Humidity humidity — 85 — %RH

2.3 DC electrical characteristics ( 3.3V, 25°C)

Pin capacitance — pF

VIH High level input voltage 0.75xVDD 1 — VDD 1 +0.3 A\
VIL Low level input voltage -0.3 — 0.25xVDD 1 A\
IIH High level input current — — 50 nA
IIL Low level input current — — 50 nA
VOH 2 High level output voltage 0.8xVDD 1 — — v
VOL 2 Low level output voltage — — 0.1xVDD 1 v

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 5
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High level source current (VDDI1=3 .3V,
IOH — 40 — mA
VOH>=2.64 V, PAD DRIVER=3)

Low level sink current (VDD1=3.3 V, VOL =0.495
10L — 28 — mA
V, PAD_DRIVER=3)

RPU Internal weak pull-up resistor — 45 — kQ

RPD Internal weak pull-down resistor — 45 — kQ
Chip reset release voltage (EN pin should meet the 1 1

VIH_nRST 0.75 x VDD — VDD © +0.3 \

voltage range)
1 VDD is the power supply for I/O.

2 VOH and VOL are measured when the load is high impedance.

2.4 Power Consumption Characteristics

2.4.1 RF power consumption in Active mode

802.11b, 1 Mbps, @20.5 dBm 355
802.11g, 54Mbps, @18dBm 297

TX 802.11n, HT20, MCS7, @17.5 dBm 286

Active (RF work) 802.11n, HT40, MCS7, @17dBm 285
RX 802.11b/g/n, HT20 95

802.11n, HT40 97

1. The above power consumption data is based on the test results completed at the RF interface with a 3.3 V power supply and an
ambient temperature of 25 °C . All emission data is based on 100% duty cycle.
2. When measuring RX power consumption data, the peripherals are turned off and the CPU is idle.

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 6
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2.5 Wi-Fi1 Radio

2.5.1 Wi-Fi RF Standards

1 2412 ~ 2484 MHz
Working channel center frequency range

Wi-Fi protocol IEEE 802.11b/g/n
11b:1,2,5.5, 11 Mbps
data rate 20 MHz 11g: 6,9, 12, 18, 24, 36, 48, 54 Mbps
11n: MCSO0-7, 72.2 Mbps (Max)
40MHz 11n: MCSO0-7, 150 Mbps (Max)
Antenna type

PCB antenna, external antenna connector 2

! The central frequency range of the working channel shall comply with the national or regional norms and
standards. The software can configure the center frequency range of the working channel .

2 The output impedance of the module with an external antenna connector is 50, and the module without an external

antenna connector does not need to pay attention to the output impedance.

2.5.2 Wi-Fi RF Transmitter (TX) Specifications

Depending on product or certification requirements, you can configure the transmitter target power. For details about the default

power, see Table 1. The spectrum mask and the transmit power when the EVM complies with the 802.11 standard.

20.5 —

802.11b, 1 Mbps —

802.11b, 11Mbps — 20.5 —
802.11g, 6Mbps — 20.0 —
802.11g, 54Mbps — 18.0 —
802.11n, HT20, MCS 0 — 19.0 —
802.11n, HT20, MCS 7 — 17.5 —
802.11n, HT40, MCS 0 — 18.5 —
802.11n, HT40, MCS 7 — 17.0 —

Table 1 Transmit power when the spectrum mask and EVM comply with the 802.11 standard

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 7
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802.11b, 1 Mbps, @20.5 dBm — -24.5 -10

802.11b, 11 Mbps, @20.5 dBm — -24.5 -10
802.11g, 6Mbps, @20dBm — -23.0 -5
802.11g, 54Mbps, @18dBm — -29.5 -25
802.11n, HT20, MCS 0, @19 dBm — -24.0 -5
802.11n, HT20, MCS 7, @17.5dBm — -30.5 =27
802.11n, HT40, MCS 0, @18.5dBm — -25.0 -5

Table 2 Launch EVM Test

2.5.3 Wi-Fi Radio Frequency Receiver (RX) Specifications

802.11b, 1 Mbps — -98.2 —
802.11b, 2 Mbps — -95.6 —
802.11b, 5.5Mbps — -92.8 —
802.11b, 11Mbps — —88.5 —
802.11g, 6Mbps — -93.0 —
802.11g, 9Mbps — -92.0 —
802.11g, 12Mbps — -90.8 —
802.11g, 18Mbps — —88.5 —
802.11g, 24Mbps — —85.5 —
802.11g, 36Mbps — -82.2 —
802.11g, 48Mbps — -78.0 —
802.11g, 54Mbps — -76.2 —
802.11n, HT20, MCS 0 — -93.0 —
802.11n, HT20, MCS 1 — -90.6 —
802.11n, HT20, MCS 2 — -88.4 —
802.11n, HT20, MCS 3 — —84.8 —
802.11n, HT20, MCS 4 — -81.6 —
802.11n, HT20, MCS 5 — -77.4 —

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd.
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802.11n, HT20, MCS 6
802.11n, HT20, MCS 7
802.11n, HT40, MCS 0
802.11n, HT40, MCS 1
802.11n, HT40, MCS 2
802.11n, HT40, MCS 3
802.11n, HT40, MCS 4
802.11n, HT40, MCS 5
802.11n, HT40, MCS 6

802.11n, HT40, MCS 7

Table 3 Receiving sensitivity

802.11b, 1Mbps

802.11b, 11Mbps

802.11g, 6Mbps

802.11g, 54Mbps
802.11n, HT20, MCS 0
802.11n, HT20, MCS 7
802.11n, HT40, MCS 0

802.11n, HT40, MCS 7

Table 4 Maximum receiving level

802.11b, 1Mbps
802.11b, 11Mbps
802.11g, 6Mbps
802.11g, 54Mbps
802.11n, HT20, MCS 0
802.11n, HT20, MCS 7
802.11n, HT40, MCS 0

802.11n, HT40, MCS 7

~75.6 —
~742 —
-90.0 —
-87.5 —
-85.0 —
-82.0 —
~78.5 —
~74.4 —
-72.5 —

-71.2 —

35 —
35 —
31 —
14 —
31 —
13 —
19 —

8 —

Table 5 Receiving adjacent channel suppression
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2.6 Bluetooth Low Energy Radio

Working channel center frequency 2402 2480
Table 6 Bluetooth Low Energy Frequency

2.6.1 Bluetooth Low Energy RF Transmitter (TX) Specifications

RF transmit power RF power control range -24.00 20.00
Gain Control Step Size — 3.00 — dB
ffnn=0,1,2,..k maximum — 2.50 — kHz
Carrier Frequency Offset value
and Drift [f0 — fn | maximum value — 2.00 — kHz
[fn — fn —5 | maximum value — 1.40 — kHz
[f1 — 10| — 1.00 — kHz
Aflavg — 249.00 — kHz
modulation A f2max minimum value 198.00 kHz
characteristics (at least 99.9% of A f2max ) _ _
Af2avg/Aflavg — 0.86 — —
+ 2 MHz offset — -37.00 — dBm
In-band spurious + 3 MHz offset — —42.00 — dBm
emissions >+ 3 MHz offset — 44,00 — dBm

Table 7 Transmitter Characteristics - Bluetooth Low Energy 1 Mbps

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 10
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RF transmit power RF power control range -24.00 0 20.00 dBm
Gain control step size — 3.00 — dB
ffnn=0,1,2,. .k maximum — 2.50 — kHz
Carrier frequency offset value
and drift [f0 — fn | maximum value — 2.00 — kHz
[fn — fn =5 | maximum value — 1.40 — kHz
[f1 — 10| — 1.00 — kHz
Af lavg — 499.00 — kHz
modulation A f2max minimum 416.00 kHz
characteristics (at least 99 .9% of A f2max ) — —
Af2avg/Aflavg — 0.89 — —
+ 4 MHz offset — —42.00 — dBm
In-band spurious + 5 MHz offset — —44.00 — dBm
emissions >+ 5 MHz offset — ~47.00 — dBm

Table 8 Transmitter Characteristics - Bluetooth Low Energy 2 Mbps

RF transmit power RF power control range -24.00 20.00 dBm
Gain Control Step Size — 3.00 — dB
ffnn=0,1,2,. .k maximum — 0.80 — kHz
Carrier frequency offset value
and drift [f0 — fn | maximum value — 1.00 — kHz
[fn — fn 3| — 0.30 — kHz
[f0 — 3] — 1.00 — kHz
Af lavg — 248.00 — kHz
modulation A f Imax minimum 222.00 kHz
characteristics (at least 99.9% of A f Imax ) — —
+2 MHz offset — -37.00 — dBm
In-band spurious +3 MHz offset — —42.00 — dBm
emissions > £3 MHz offset — ~44.00 — dBm

Table 9 Transmitter Characteristics - Bluetooth Low Energy 125 Kbps

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 11
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RF transmit power

RF power control range

Gain Control Step Size

ffnn=0,1,2,. .k maximum
Carrier Frequency Offset value
and Drift [f0 — fn | maximum value
[fn — fn 3|

|f0 — 3]

Af2avg
Modulation A f2max minimum value

characteristics

(at least 99 .9% of A f2max )

+2 MHz offset

In-band spurious

emissions

+3 MHz offset

> +3 MHz offset

—24.00

0
3.00
0.80

1.00

0.85

0.34
213.00
196.00

-37.00
—42.00
—44.00

20.00

Table 10 Transmitter Characteristics - Bluetooth Low Energy 500 Kbps

2.6.2 Bluetooth Low Energy RF Receiver (RX) Specifications

Sensitivity@30.8% PER
Maximum Received Signal@30.8% PER

Common channel suppression ratio C/I

Adjacent channel selective inhibition ratio
C/1

mirror frequency

Adjacent channel image frequency

F=F0 MHz
F=F0+1MHz
F=F0-1MHz

F=F0+2MHz

F=F0-2 MHz

F=F0+ 3 MHz
F=F0-3MHz
F>F0+3MHz
F>F0-3MHz

F = Fimage + IMHz

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd.
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interference F = Fimage - | MHz — 34

30 MHz ~ 2000 MHz — —12

out-of-band blocking 2003 MHz ~ 2399 MHz — —18
2484 MHz ~ 2997 MHz — —-16

3000 MHz ~ 12.75 GHz — -10

Intermodulation — — -29

Table 11 Receiver Characteristics - Bluetooth Low Energy 1 Mbps

Sensitivity@30.8% PER

Maximum Received Signal@30.8% PER — — 3
Co-channel interference C/1 F =F0 MHz — 8
F=F0 +2 MHz — 4
F=F0-2 MHz — 4

F =F0 + 4 MHz — =27

F=F0-4MHz — =27

Adjacent channel selective inhibition ratio F=F0 + 6 MHz _ 38

i F=F0-6MHz — -38

F>F0 + 6 MHz — —41

F>F0- 6 MHz — 41

mirror frequency — — 27

Adjacent channel image frequency F =Fimage + 2 MHz — -38
interference F = Fimage — 2 MHz - 4

30 MHz ~ 2000 MHz — -15

out-of-band blocking 2003 MHz ~ 2399 MHz — -twenty
one
2484 MHz ~ 2997 MHz — -twenty

one
3000MHz~12.75GHz — -9

Intermodulation — — -29

Table 12 Receiver Characteristics - Bluetooth Low Energy 2 Mbps

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd.
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Sensitivity@30.8% PER — — —103.5 — dBm
Maximum Received Signal@30.8% PER — — 8 — dBm
Common channel suppression ratio C/I F=F0 MHz — 4 — dB

F=F0+1MHz — 1 — dB

F=F0-1MHz — 2 — dB

F=F0 +2 MHz — 26 — dB

F=F0-2 MHz — 26 — dB

Adjacent channel selective inhibition ratio F=F0 + 3 MHz _ 36 _ dB
cn F=F0-3 MHz — -39 — dB

F>F0 +3 MHz — -42 — dB

F>F0 -3 MHz — —43 — dB

mirror frequency — — —42 — dB
Adjacent channel image frequency F =Fimage + 1 MHz — —43 — dB
interference F = Fimage - | MHz — 36 — dB

Table 13 Receiver Characteristics - Bluetooth Low Energy 125 Kbps

Sensitivity@30.8% PER -100 — dBm
Maximum Received Signal@30.8% PER — — 8 — dBm
Common channel suppression ratio C/I F=F0 MHz — 4 — dB

F=F0+1MHz — 1 — dB

F=F0-1MHz — 0 — dB

F=F0+2 MHz — -twenty — dB
four

Adjacent channel selective inhibition ratio F=F0-2MHz — -twenty — dB
/I four

F=F0 +3 MHz — -37 — dB

F=F0-3 MHz — -39 — dB

F>F0+3 MHz — -38 — dB

F>F0-3 MHz — —42 — dB

mirror frequency — — -38 — dB

Adjacent channel image frequency F=Fimage+1MHz — —42 — dB

interference F = Fimage - 1 MHz — 37 — dB

Table 14 Receiver Characteristics - Bluetooth Low Energy 500 Kbps

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 14
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3 Hardware Description

3.1 Functional block diagram

I S D — — — — — — — — — — — — ——

40 MHz ESP32-S3-WROOM-1 ]

Crystal Antenna |
! AN I

gy,

RF Matching

ESP32-S3
ESP32-S3R2
EN - ESP32-S3R8 |- GPIOs

IEEﬁﬂ(o_pu
(QSPIOSPI)

SPICS0
SPICLK
SPIHD
SPIWP
VDD_SPI

g
o
i(n

QSPI Flash

SPID

G — R — | — — —

e nm—n — — p— — — — — " p— | S— — p— t— e i

Figure 1 Functional block diagram of ESP32-S3-WROOM-1

G S S S S S S S S E— U — — — —(

f 40 MHz ESP32-S3-WROOM-1U ]
3V3 | Crystal I Antenna

L) = S

RF Matching O

ESP32-S3
ESP32-S3R2
EN ESP32-S3R8 |- GPIOs

(pt)
(QSPI/OSPI)

\i/

SPICS0
SPICLK
SPIQ
SPIHD
SPIWP
VDD_SPI

SPID

QSPI Flash

F——————E——
lh————“;—_——

e — — — — — — — — — — — — — — — —"

Figure 2 ESP32-S3-WROOM-1U functional block diagram

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 15
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3.2 Mechanical size and pin definition

The pin layout diagram shows the approximate location of the pins on the module. Please refer to Figure 3.3
Module Dimensions for the actual layout drawn to scale .

ESP32-S3-WROOM-1U has no Keepout Zone, and the pin layout is the same as that of
ESP32-S3-WROOM-1.

Keepout Zone

— —
GND ) 11 40/ C GND
e | {

s | =
V3 ) |2 39/ C 101
— e
- g
EN ) 13 38/ C 102
S | | -

- ~—

104 ) 14 371 C TXDO
g U

=

105 ) 15 36 C RXDO
e |
= r= - A

106 ) 16 fono| [oo| ool 35[ C 1042
A b 4

07 O 17 ol Tow] 34] C 1041

S (=] |lao] | L

1015 D 18 q e pea 330 C 1040
&l fano| [eo] ew] &
= e Sy L -

1016 ) 19 32] C 1039
— [
=

1017 ) 110 311 C 1038
R L
= o

1018 ) 111 300 ¢ 1037
R L
— =

108 ) 112 20 C 1036
‘i v

1019 > 113 28] ( 1035
s | =

1020 Mw © ~ @ oo © — o o <+ w ©?27 100
2 | o~ i,

-~ = = = = « NN NN
FArAr A arararrar-ar-1r-rT

103
1046
109
1047
1048
1045

1010
1011
1012
1013
1014
1021

Chart 3 - 1 pin layout diagram

P

Pin definition:

GND 1 grounding
3V3 2 P powered by
High level: chip enable;
EN Low level: the chip is off;
’ : Be careful not to leave the EN pin floating.
104 4 I/O/T RTC_GPIO4, GPIO4 , TOUCH4, ADC1_CH3
105 5 I/O/T RTC_GPIOS, GPIOS , TOUCHS, ADC1_CH4
106 6 1/O/T RTC_GPIO6, GP1I0O6 , TOUCH6, ADC1_CHS5

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 16
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107
1015
I016
1017
1018

108
1019
1020

103
1046

109

1010

I011

1012

1013

1014

1021

1047

1048
1045
100
1035
1036
1037
1038
1039
1040
1041

10
11
12
13
14
15
16

17

18

19

20

twenty

one

twenty

twenty

three

twenty

four
25
26
27
28
29
30
31
32
33
34

I/O/T
/O/T
I/O/T
I/O/T
I/O/T
I/O/T
I/O/T
I/O/T
/O/T
I/O/T

I/O/T

I/O/T

/O/T

I/O/T

I/O/T

I/O/T

I/O/T

/O/T

I/O/T
I/O/T
I/O/T
/O/T
I/O/T
I/O/T
/O/T
I/O/T
I/O/T
I/O/T

RTC_GPIO7, GPIO7 , TOUCH7, ADC1_CH6
RTC_GPIO15, GPIO15 , UORTS, ADC2_CH4, XTAL 32K P
RTC_GPIO16, GPIO16 , UOCTS, ADC2_CH5, XTAL 32K N

RTC_GPIO17, GPIO17 , UITXD, ADC2 CH6

RTC GPIO18, GPIO18 , UIRXD, ADC2_CH7, CLK_OUT3
RTC_GPIO8, GPIO8 , TOUCHS, ADC1_CH?7, SUBSPICS1
RTC_GPIO19, GPIO19, UIRTS, ADC2_CHS, CLK_OUT?2, USB_D-
RTC_GPI020, GPIO20, UICTS, ADC2_CH9, CLK_OUTI, USB_D+
RTC_GPIO3, GPIO3 , TOUCH3, ADC1_CH2
GPIO46
RTC_GPIO9, GPIOY , TOUCH9, ADC1_CHS, FSPIHD, SUBSPIHD

RTC_GPIO10, GP1IO10 , TOUCH10, ADC1_CH9, FSPICS0, FSPIIO4,
SUBSPICSO

RTC_GPIO11, GPIO11, TOUCHI11, ADC2_CHO, FSPID, FSPIIOS,
SUBSPID
RTC_GPIO12, GP10O12 , TOUCHI12, ADC2_CHI, FSPICLK, FSPIIO6,
SUBSPICLK
RTC_GPIO13, GP1013 , TOUCH13, ADC2_CH2, FSPIQ, FSPIIO7,
SUBSPIQ
RTC_GPIO14, GP1014 , TOUCH14, ADC2_CH3, FSPIWP, FSPIDQS,
SUBSPIWP

RTC_GPIO21, GP1021

SPICLK P_DIFF, GP1047 , SUBSPICLK P_DIFF

SPICLK_N_DIFF, GPIO48 , SUBSPICLK_N_DIFF
GPIO45
RTC_GPIO0, GPIO0
SPII06, GPIO35 , FSPID, SUBSPID
SPII07, GPIO36 , FSPICLK, SUBSPICLK
SPIDQS, GPIO37 , FSPIQ, SUBSPIQ
GPIO38 , FSPIWP, SUBSPIWP
MTCK , GPI039, CLK_OUT3, SUBSPICS1
MTDO , GPI040, CLK_OUT2

MTDI , GPIO41, CLK_OUTI
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1042
RXDO0
TXDO

102
101
GND

EPAD

35
36
37
38
39
40

41

I/O/T

I/O/T

I/O/T

I/O/T

I/O/T
P

P

MTMS , GP1O42
UORXD , GP1I0O44, CLK_OUT2

U0TXD , GPIO43, CLK_OUT1

RTC_GPIO2, GPIO2 , TOUCH2, ADC1_CHI

RTC_GPIO1, GPIO1, TOUCH1, ADC1_CHO

grounding

grounding

4 p. power supply; [: input; O: output; T: can be set to high impedance. Bold font is the default function of the pin.
of pins 28 ~ 30
The default functionality is determined by the eFuse bit.

3.2 Module schematic diagram

3.2.1 ESP32-S3-WROOM-1 module schematic diagram

GHD
BND
= T n°
S 5
g
c1 o 2 ca
e8] |z 2 Tab VD3 vDD33  VDDH GND GND
% = o u3 ESP32-S3-WROOM-1 =
41
= o~
The values of C1 and C4 vary with Ty G e Iﬂ
the selection of the crystal. == D1 AP FU V3 1ot %
) ) &RD ESD FiO4 EN 102 57 —1GTXD
The value of R4 varies with the actual & 10 05 s TXD0 3¢ —UoRxD
VOD33 PCEB board. GPIO4S 08 :D; Rlé?g 35 GPID4Z_
T G045 o7 34 GPI04
4 Z TORXD = S '37 '3‘ 33 GPIOA0_
%) 499 UOTXD GRD BI016 IoHa 1040 55— Epioas
ca cz GFID O1r s 1038 57 —GFID
© eIy SIOTE 1017 1038 | 5—CFToaT
1uF 100F GO Fioa 1018 1037 e —Grioag
GPloa Gig 108 1036 55— CPo3s
VDDa3 = = GND GFIC: FIOZ0 aid 1088 77 P
T GND GND 2 ¥
L OnbiD. 1) _L 1 R
i g8zgzaes 5529
Q00000000000
»]EB JE’ _]E“NW\Z?Eﬁ b BRIEHCEEENEEIE i DOz
four i [01uF 0.1uF] = CZgYODURoOXS I wlol ook oo :’.Lﬁ
2 B345%3524PRR5E =
= == = == & DOzgQCEEEECEES Pl
= - - = >>EEsagss= 1550 & ook
GND GRD GND GND LRG0 g-"e SR BEEEEEEERE
ANT e A &
RF_ANT LNA_IN Gi 7
; = 2.~y IER = LNA_IN g GPIO37 |57 Eﬁ:g‘;é
1 VDO3F3 GPIO36 = 3
FCH_ANT LS el 2 cHiP_pU VDD3P3 GPIO3S BRI ESP32-53-WROOM-1(pin-out)
o I I =i CHIF_PU GPIO34 X
o0 T s ({:E 5}( GPIOD GPIO33 X GRIO4T
== == = GPIO1 SPICLK_P IO VDD_SP1
GhD GND GND GFIO Grioe SRICUC N RiG SPID__
GFID GRioY P RIS —5FI
= PO GrIoa srig [~ —ae i
g GPIOS SPICLK A
e G GEI0H sncan 1% SEVR sPICSD 1 g 5 sPiD
= EhiE GPIO? SPIWP s %W S s B o [—=—
= GPIOB SPIHD O "
GND GPIOS SPICLK 6 2 SPIQ
GPIOS Loz VDD_SPl J, e (=14 po FF——
The values of L3, C5, C11, L2 and C12 o SeHD 7 o |3 sPwe
- ailtiahe] PR S IHOLD e
vary with the actual PCB board. gagaggﬂggggw 15 Jet4von sht F
,,,,, 8420000008
NC: No component. GEEEESLEOnBE0E %1"? il e ] B
o7 5 S ESF253 = = =
vDD33 PR RRRERRER l ESP32-S3R2 GRD  GRD GHD
? ESF32-53RE
Ci5
who bl e i
ewr|  Zl5 sEBEEER
alhhplel aplapl
= GBIl P BBBIsIe
&ND

Chart 3 -2 schematic diagram
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3.2.2 ESP32-S3-WROOM-1U module schematic diagram

VD033 VDD33  VDD33 GND GND
= us ESP32-83WROOM-1U =
epap |1
The values of C1 and C4 vary with GND GND T
the selection of the crystal. . e 3 101 e
ESD  TPiDa - 102 37— ToTXD
The value of R4 varies with the actual GPIOS e TXDO 55 U0RXD
wEs PCBbow e i pofe =
: Do — GPID: oz 1041 R —FoET
B3, 253 U0TRD GI:IIJ o] 1015 1040 R
c3 c2 B3 = 1016 1038 31— &FITaE
PIO: GPID :g}; :ggg 30 GPIO37_
1uF 10ni 0. GPIOE s I3 | 23 celose
[5} GFIDTY il
voD3 = = GND 8] Thibz0 14 | 1918 1035 57 pion
GND GND =
L1, 0n(0.1nH ]cm (L PR LR ST 1
000000000000
1= C7 =3 o = @ REGRRREE L T WDD33
w g e e e
or  [wr [ 0AF g <<8zee0oBmn0X3 o RERRE
& B5J83gsEcEped o=
= = = = © S8zzzrEg5=0557 GND le ks fote
GND GND  GND 6D kRGeS £="8 22RE EEEEER
~\ 1 REANT |3, ~JBD, LNAIN 2 GRIDAT B B loHB e
LNA_IN s GPIO37 T
VDO3P3 GPIO36 .
ol wl AT e1a ciz cHp P ‘éﬂ'?p”?u EEISM“ or GPIO35 ESP32-S3-WROOM-1U(pin-out)
come o ™0 ggc GPIOD GPIO33 [ GPIDAT
= de L. H GPIO1 SPICLK_P T 0_sPl
GND GND GRND GFID il SPICLICN 551G SFID
GPI03 SPID
e 4 Ri5 3P
GPIO4 SPIQ o =
AR GPIOS SPICLK BRI\ A SHICHK
The values of C11, L2 and C12 251 oty a .
vary with the actual PCB board. ~ ZE2 GPIOT i il Al 2N ez 8 o |—ED.
%an GPIO8 SPIHD D Lx]
NC: No component L GPIOg Baz VDD_SPI SPGBy 6 po H—S19
e rL SPHD 7 3 SPWP
| LU~ S a e
crnavPRfrangy - c1a _|ct4 vDO_SPI HOLD 2 P
0000074400098 otur e 0z wru«sH 3
acoad acoocon -
bEHEESLLGEEELS - o N
] ] ESP32-53 = = =
VDD33 99533’5" Rmﬁlﬂk ESP32-S3R2 GND  GND GRD
? ESP32-53R8
c15
0wkl Shlblal| okl
a = apppR@Ep il
= SpRBRER
GND

Chart 3 - 3 schematic diagram
Note : Since the default working voltage of the module's flash is 3.3 V (VDD_SPI output), the pull-up resistor
R1 of the module's internal 1045 is disabled by default. At the same time, please pay attention to ensure that
the external circuit will not pull IO45 high when the module is powered on when using 1045.
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3.3 Module size

3.3.1 ESP32-S3-WROOM-1 dimension drawing

Unit. mm
18+0.15 I 3.1£0.15 @
0.8
w
& 15.8 =
Sl s} -
B = 40 x @0.55 -
0 o | x - - =
o (o o u
il 2 - o
b o = = o
’ & . - -
G = H <
IALALALALIALALALALALIALUALIAL L)
| 13.97 | || 127 2015 | |
740 x 0.45 1 | [l 40x 0.85 [
Top View Side View Bottom View
Chart 3 -4 module size
3.3.1 ESP32-S3-WROOM-1U Dimension Drawing
Unit: mm
18+£0.15 3.2+0.15 @
3 0.8
K 10.75 - i
o i =
ol (B 40 x ©0.55 g H
™~ o o -
o <+ |~ 15.65 -
i o g @
ae 6, ol @ i <
el Oy - - z S
LR [RLERL =) [ R BRG] ER) G5 G -
| 13.97 | | 127 2015 | |
F40x045 1.08 | T 40x0.85 I
Top View Side View Bottom View

Chart 3 - 5 module size

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 20



{17 ey
()]

egvrTe Chengdu Ebyte Electronic Technology Co., Ltd. ESP32-S3-WROOM Series User Manual

3.4 PCB Package Graphics

3.4.1 ESP32-S3-WROOM-1 PCB Package Graphics

Unit: mm
O Viafor thermal pad
Copper
18
@
40 x15 " Antenna Area o b
_‘ = F
——VZ1 40 pi——1-
0.9 ]
o | 7
& 05 -
< P G
5| g| &z Jggg - @ o
= 4 | @Y 2
- Y a0 P~
il AN
o 27
0 (0 E% 7.50 ™~ 7
A A—i—
EE15 o . 25%
\ AN 7
05 127
2015 2.015 |
17.5 S

Chart 3 - 6 ESP32-S3-WROOM-1 PCB packaging
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3.4.2 ESP32-S3-WROOM-1U PCB package pattern

40 x1.5

Unit: mm

O Via for thermal pad

z2  Copper

18

|

|

|

16.51

1.5
0.5

40 x0.9

1

' Z 09

7.
72 0.5

A
o

1

|__3 . ?._I

NINNNAN

-~
o

%15

B RS 5

1
0.5

|

i

NENEN

SN
d
I8
0.90
10.29

2015 2.015 |

NENEN

26

1.19

127

|
l

WNAL.Z
1.27

s

17.5

Chart 3 - 7 ESP32-S3-WROOM-1 U PCB package
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3.5 External antenna connector dimensions

A.|__|7/_ CONTACT
1

i

=

GROUND CONTACT

0.57
0,85

d__ch I

HOUSING MATERIAL: THERMOPLASTIC, WHITE, UL 94v-0;

CONTACT MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER;

SHELL MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER;

PERFORMANGE:

CONTACT RESISTANCE: 20mOHM Max.

DIELECTAIC WITHSTANDING VOLTAGE: 200V AC FOR 1MINUTE;

INSULATION RESISTANCE: SO00MOHM Min,

|
2.00+0.10

Linit: mm
Tolarance: +/~0.1 mm

2,06+0,10
=] CONTACT
HOUSING
SHELL
SECTION:; A=A
SCALE: 1:1

Chart 3 - 8 External antenna connector dimensions
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4 Frequently Asked Questions

4.1 Transmission distance 1s not ideal

When there is a straight-line communication obstacle, the communication distance will be attenuated accordingly;
Temperature, humidity, and co-channel interference will increase the communication packet loss rate;

The ground absorbs and reflects radio waves, and the test effect is poor when it is close to the ground;

Seawater has a strong ability to absorb radio waves, so the seaside test results are poor;

There are metal objects near the antenna, or placed in a metal case, the signal attenuation will be very serious;

The power register is set incorrectly, and the air speed is set too high (the higher the air speed, the closer the distance);

The low voltage of the power supply at room temperature is lower than the recommended value, and the lower the voltage, the

lower the output power;

4.2 The module is easily damaged

Please check the power supply to ensure that it is between the recommended power supply voltage, if it exceeds the maximum
value, it will cause permanent damage to the module;

Please check the stability of the power supply, the voltage cannot fluctuate greatly and frequently;

Please ensure anti-static operation during installation and use, and high-frequency devices are electrostatically sensitive;
Please ensure that the humidity during installation and use should not be too high, some components are humidity sensitive
devices;

If there is no special requirement, it is not recommended to use it at too high or too low temperature.

4.3 Bit error rate is too high

There is co-channel signal interference nearby, stay away from the source of interference or modify the frequency and channel to
avoid interference;
The clock waveform on the UART is not standard, check whether there is interference on the UART line;

Unsatisfactory power supply may also cause garbled characters, so be sure to ensure the reliability of the power supply;

Copyright ©2012, Chengdu Ebyte Electronic Technology Co.,Ltd. 24
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S Welding Operation Guidance

5.1 Reflow soldering temperature

Minimum temperature

100°C
( Tsmin )

150°C

Preheat/keep
warm | Maximum temperature (T

150°C 200°C

smax )

Time (T smin ~T smin ) 60-120 seconds 60-120 seconds

Temperature rise slope (T .~T p)
Liquidus temperature ( L)

Holding time above T .

Package peak temperature T p

3°C/second, maximum
183°C
60~ 90 seconds
Users should not exceed the
temperature indicated on the
product's "Moisture Sensitivity"

3°C/second, maximum
217°C
60~ 90 seconds
Users should not exceed the
temperature indicated on the

product's "Moisture Sensitivity"

label. label.

p ) within 5°C of the specified

classification temperature (Tc) , see the

20 seconds 30 seconds

figure below

Cooling slope (Tp~T L) 6°C/second, maximum 6°C/sec, max.

Time from room temperature to peak . : . .
6 minutes, maximum 8 minutes, maximum

temperature

% The peak temperature (Tp) tolerance definition of the temperature curve is the upper limit of the user
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5.2 Reflow soldering curve
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6 Package

6.1 ESP32-S3-WROOM-1 package

. '
° 230102 56.5+0.1 [ 1 1 59.5+0.1
$ 1
oL5 4 46+0.1
Y
40.8 |56.0
a0 “ 258 ‘ i
6.2 ESP32-S3-WROOM-1U package
‘ 4
° 330+0.2 aa5t01” } [ 47.5%0.1
g f
¢f.5 4 3.7+0.1
4;‘ - —] — e
230 (440
24.0 18.65 Each
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7 Disclaimer

®  This manual makes a comprehensive and detailed introduction on the basis of existing materials as much as possible. The
company reserves the right to modify the content of the manual without further notice

®  This manual is only used as a guide, and all information in the manual does not constitute any express or implied guarantee

Revision History

202 3-9-4 1n1t1a1 version

Contact Us:

Technical support: support@cdebyte.com

Documents and RF Setting download link: https://www.cdebyte.com

Thank you for using Ebyte products! Please contact us with any questions or suggestions: info@cdebyte.com

Fax: 028-64146160 Web: https://www.cdebyte.com
Address: B5 Mould Industrial Park, 199# Xiqu Ave, High tech Zone, Chengdu, Sichuan, China
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