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ESP32-S3 Specs

32-bit Xtensa® dual-core @240MHz

Wi-Fi IEEE 802.11 b/g/n 2.4GHz + BLE 5 Mesh
512 KB SRAM (16 KB SRAM in RTC)

384 KB ROM

45 GPIOs, 4x SPI, 3x UART, 2x 12C,

14x Touch, 2x 12S, RMT, LED PWM, USB-OTG,

TWAI®, 2x 12-bit ADC, 1x LCD interface, DVP
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Espressif ESP32-53 Wi-Fi + Bluetooth® Low Energy SoC
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( ) Normal

O ) Low power consumption components capabls of working in Deep-slesp mods
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Wi-Fi = 2 cores at 240 MHz: 1181.60 CoraMark;

4.92 ComeMark/MHz
# |EEE 802 .11b/g/m-compliant
+ 128-bit data bus and SIMD commands
* Supports 20 MHz, 40 MHz bandwidth in 2.4 GHz
band + 384 KB ROM

« 1T1R mode with data rate up to 150 Mbps * S12 KB SRAM

s SH, Dual SPI, Quad 5P, Cctal SH, QP and OF
interfaces that allow connection to multiple flash

« TH/RX A-MPDU, TX/RX A-MSDOU

* Immediate Block ACK o exctornal BAM
* Fragmentation and defragmentation « Fash controller with cache is supported
= Automatic Baacon monitorng (hardware TSF) .

Hash in-Circuit Programming (ICF) is supported

* & w virtual Wi-Fi inferfaces

Advanced Peripheral Interfaces
+ Simultaneous support for Infrastructure BSS in

Station, SoftAF, or Station + SoftAF modes s 45 » programmable GPICs
Mote that whan ESP32-53 scans in Station

mode, the SoftAP channel will change along with

the Station channel - 4= 5F

+ [igital interfaces:

= Antenna diversity = 1 = LCD interface (B-bit ~16-bit parallal
RGB, 18080 and MOTOG800), supporting
comersicn between RGBSES, YUWVA22,
YIV420 and YIVA1

* B02.11mc FTM

Blugtooth

= 1 = OWVP E8-bit ~16-bit camera interface
# Bluatooth LE: Bluatooth 5, Bluetooth mesh

= 3 = UART
# High powar mode (20 dBm)
- 2xl2C
* Spead: 125 Kbps, 500 Kbps, 1 Mbps, 2 Mbps
- 2xI125
* Advertizing axtonsions
= 1 = RMT (TX/FX)

+ Multiple advertisameant sats

1 x pulse counter
# Channel salection algorithm #2

= LED PWM controller, up to B chaninals
# |ntornal co-axistence machanism bobween Wi-Fi

and Blustooth to sharg tho same antenna 1 x full-spead USB OTG

= 1 = USB Sanal’JTAG controller

CPU and M v = 2 x MCPWM

= Xiansa® dual-core 32-bit LXF microprocassar,
up to 240 MHz

1 x SOYMMC host controller with 2 siots

= Ganaral DMA confrollar (GDMA), with 5

* CoreMark® score: transmit channals and 5 recsive channols

= 1 corg at 240 MHz: 613.86 CoraMark; 2.56
CoreMarkMiHz

(xan Tmya qwnn) 0aroxnl NN 7 AN
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- 1 x TWAI® controller, compatible with ISO — ULP-RISC-V coprocessor

11898-1 (CAN Specification 2.0) — ULP-FSM coprocessor

¢ Analog interfaces:

Securit
— 2 x 12-bit SAR ADCs, up to 20 channels ecunty

- 1 x temperature sensor Secure boot

— 14 x touch sensing IOs Flash encryption

e Timers: 4-Kbit OTP, up to 1792 bits for users

— 4 x 54-bit general-purpose timers Cryptographic hardware acceleration:

- 1 x 52-bit system timer AES-128/256 (FIPS PUB 197)

— 3 x watchdog timers Hash (FIPS PUB 180-4)

- RSA
Low Power Management

Random Number Generator (RNG)

¢ Power Management Unit with five power modes HMAC

¢ Ultra-Low-Power (ULP) coprocessars:

Digital signature

.02"oNnI nPN (\wnn )7 AN

DMIY" T 719

e Smart Home Generic Low-power loT Sensor Hubs

¢ |ndustrial Automation Generic Low-power loT Data Loggers

* Health Care

Cameras for Video Streaming

+ Consumer Electronics lUSB Devices

e Smart Agriculture Speech Recognition

¢ POS machines Image Recognition

¢ Service robot Wi-Fi + Bluetooth Networking Card

e Audio Devices e Touch and Proximity Sensing
D'Iv ;8 IN
NN ,NNON NIK7ZN , NPINVRYR IXIN, NIXNA, IMNYYYN ANNI0IK , DDN DM 0MIY' |2

, DM 'oIx , 10T nwrn 7w 97 11D, yaw oY ,nnw vian, (1D NIKEYNn Ndn ) NN NIt
N qwrnl TOUCH ,BLUETOOTH 1 WIFI '0'01) ,namn un't 21 tnrr, USB o
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DC 1moxn .n o

: 25 °C %w nivnonwi 3.3V nnna 171 on .p'an 7w DC  1r'oxn NX DNXNN XA N'7200

Symbol Parameter Min Typ Max Unit
Cin Pin capacitance — 2 — pF
Vin High-level input voltage 0.75 x VDD’ — VDD 0.3 v
Vrir Low-level input voltage -0.3 — 0.25 x VDD V
lre High-level input current — — 50 nA
Irr, Low-level input current — — 50 nA
Von? High-level output voltage 0.8 x VDD' — — V
Vor? Low-level output voltage — — 0.1 xVDD'| V

High-level source current (VDD'= 3.3V, Vo
>=2.64 V, PAD_DRIVER = 3)
Low-level sink current (VDD'= 3.3V, Vor, =

lor, — 28 — mA
0.495 V, PAD_DRIVER = 3)

Rpu Internal weak pull-up resistor — 45 — kQ

Rep Internal weak pull-down resistor — 45 — k2

Vik nrsr Chipl} reset reler:lls.e voltage (CHIP_PU voltage is 0.75 « VDD’ o VDD'+ 0.3 y
- within the specified range)

Chip reset voltage (CHIP_PU voltage is within ;
ViL_nRST Y\ -0.3 — | 0.25xVDD V
the specified range)

1VDD is the I/O voltage for a particular power domain of pins.
2Vog and Vor, are measured using high-impedance load.

anIn 7w DC 1aroxn : 3 nhav

:2%7 0'wW7 'R
.40mA X0 - loy - (DT Iz — SOURCE 2xn ) N2 axna X¥IN% 710 20w 1U9IRN DTN

. 28mA v —loL — 200 7w T T (DT nvavn - SINK 2xn ) D37 1201 1AW N1 2¥Na 191NN DTN

:NvAIrA L0 o
ESPRESSIF nan Yw nnama o1 .1
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