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1.1.1.
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 balun
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1.1.3.  Wi-Fi

ESP32  Wi-Fi 802.11n  4.2  Wi-Fi BLE 
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1.2.
1.2.1. Wi-Fi

1.2.2.

1.2.3. CPU 

• 802.11 b/g/n/e/i 
- 802.11 n 2.4 GHz  

150 Mbps 
- 802.11 i  

TSN 
- 802.11 e  

QoS  

-  WPA/WPA2  

-  WPS 

• A-MPDU  A-MSDU  
•

•  SSL  

•  

• Infrastructure BSS
Station Soft AP  

• Wi-Fi Direct (P2P) P2P P2P 
 P2P  

• UMA  

•  

• WMM  U-APSD

• CMOS  

•  
•  4.2 (BR/EDR/BLE) 

•  AFH  

• SMP  

• 1 2  3 

• +10 dBm  

•  -90 dBm  NZIF  

•  4 Mbps  UART HCI 
• SDIO / SPI HCI 
• CVSD  SBC  

•  
•

• Xtensa®  32  LX6 
 400 MIPS 

• 128 KB ROM

•  4  QSPI SRAM
 16 MB 

• 2.5V  3.6V 
• 416 KB SRAM
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1.2.4.

1.3.
1.3.1.

1.3.2.

• 2 MHz  40 MHz  

•  8 MHz  

•  32 kHz  
RTC  

•  RC 

•  3  64 
 1  

• RTC  0.1  

• RTC 

• 12  SAR ADC  16  

• 2  10  DAC 

• 10  

•  

• 4  SPI  
• 2 I2S  

• 2 I2C  

• 2  UART

• 1 SD/eMMC/SDIO  

• 1 SDIO/SPI  

•  DMA  MAC  
IEEE 1588 

• CAN 2.0 
• IR (TX/RX) 
•  PWM 

• LED PWM  16 

•  IEEE 802.11 
 WFA WPA/WPA2  WAPI 

•  

•  

• 1024  OTP  768 

•  
- AES 128/192/256 
- HASH (SHA-2) 
- RSA 
-
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1.4.

1.5.
•  SDK  

•  GCC  

•  

- IOT  

- IOT  

•  
•  

•  
• Wi-Fi  

•  

•  Wi-Fi  

- OTT  

-  
•  Wi-Fi 

-  

-  

-

•  

-  

-  

•  

-  
- Mesh  
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•  
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-  
-  

•  

-  
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2.2.

 

 ESP31

 2-1. 

ESP32 ESP31

VDDA 1

 ESP32

P 2.3V  3.6V

LNA_IN 2 I/O

VDDA3P3 3 P 2.3V  3.6V

VDDA3P3 4 P 2.3V  3.6V

VDD3P3_RTC

SENSOR_VP 5

 ESP32

I
GPIO36, SENSOR_VP, ADC1_CH0, RTC_GPIO0


 10nF  SENSOR_VP  
SENSOR_CAPP  

SENSOR_CAPP 6 I
GPIO37, SENSOR_CAPP, ADC1_CH1, RTC_GPIO1


 10nF  SENSOR_VP  
SENSOR_CAPP 

SENSOR_CAPN 7 I
GPIO38, SENSOR_CAPN, ADC1_CH2, RTC_GPIO2


 10nF  SENSOR_VN  
SENSOR_CAPN 

SENSOR_VN 8

 ESP32

I
GPIO39, SENSOR_VN, ADC1_CH3, RTC_GPIO3 


 10nF  SENSOR_VN  
SENSOR_CAPN 

CHIP_PU 9 I



• ;

• 

•  CHIP_PU 

VDET_1 10 I GPIO34, ADC1_CH6, RTC_GPIO4

VDET_2 11 I GPIO35, ADC2_CH7, RTC_GPIO5

32K_XP 12 I GPIO32, 32K_XP 32.768 kHz 
ADC1_CH4, TOUCH9, RTC_GPIO9

32K_XN 13 O GPIO33, 32K_XN 32.76 kHz 
>ADC1_CH5, TOUCH8, RTC_GPIO8

GPIO25 14 I/O GPIO25, DAC_1, ADC2_CH8, RTC_GPIO6

Espressif  / 7 41 2016.03



 

管脚定

GPIO26 15  ESP32 I/O GPIO26, DAC_2, ADC2_CH9, RTC_GPIO7

GPIO27 16 I/O GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17

MTMS 17 I/O GPIO14, ADC2_CH6, TOUCH6, RTC_GPIO16, MTMS, 
HSPICLK

MTDI 18 I/O GPIO12, ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI, 
HSPIQ

VDD3P3_RTC 19 P RTC IO 1.8V  3.3V

MTCK 20 I/O GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, 
HSPID, U0CTS

MTDO 21 I/O GPIO15, ADC2_CH3, TOUCH3, RTC_GPIO13, MTDO, 
HSPICS0, U0RTS

GPIO2 22 I/O GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP

GPIO0 23 I/O GPIO0, ADC2_CH1, TOUCH1, RTC_GPIO11, 
CLK_OUT1

GPIO4 24 I/O GPIO4, ADC2_CH0, TOUCH0, RTC_GPIO10, HSPIHD

VDD_SDIO

GPIO16 25 26 I/O GPIO16, HS1_DATA4

VDD_SDIO 26 25 P 1.8V  3.3V 

GPIO17 27

 ESP32

I/O GPIO17, HS1_DATA5

SD_DATA_2 28 I/O GPIO9, SD_DATA2, SPIHD, HS1_DATA2, U1RXD

SD_DATA_3 29 I/O GPIO10, SD_DATA3, SPIWP, HS1_DATA3, U1TXD

SD_CMD 30 I/O GPIO11, SD_CMD, SPICS0, HS1_CMD, U1RTS

SD_CLK 31 I/O GPIO6, SD_CLK, SPICLK, HS1_CLK, U1CTS

SD_DATA_0 32 I/O GPIO7, SD_DATA0, SPIQ, HS1_DATA0

SD_DATA_1 33 I/O GPIO8, SD_DATA1, SPID, HS1_DATA1

GPIO5 34 I/O GPIO5, VSPICS0, HS1_DATA6

GPIO18 35 I/O GPIO18, VSPICLK, HS1_DATA7

GPIO23 36 I/O GPIO23

VDD3P3_CPU

VDD3P3_CPU 37 42 P CPU IO 1.8V  3.3V

GPIO19 38 41 I/O GPIO19, VSPIQ, HS2_DATA2

GPIO22 39 38 I/O GPIO22, VSPIWP, HS2_CLK

 2-1. 

ESP32 ESP31
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U0RXD 40 37 I/O GPIO3, U0RXD, CLK_OUT2, HS2_DATA0

U0TXD 41 36 I/O GPIO1, U0TXD, CLK_OUT3, HS2_DATA1

GPIO21 42 39 I/O GPIO21, VSPIHD, HS2_CMD

VDDA 43 - I/O 2.3V ~ 3.6V

XTAL_N 44 43 O

XTAL_P 45 44 I

VDDA 46 46 P PLL 2.3V  3.6V

CAP2 47 - I  3nF  20k  CAP1

CAP1 48 - I  10nF 

VDDA2 - 45 P 2.3V  3.6V

GPIO20 - 40 I/O GPIO20, VSPID, HS2_DATA3

RES_14K - 47 I  14kΩ 

CAP_10N - 48 I  10nF 

 2-1. 

ESP32 ESP31
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功能描述 

3.
 ESP32  

3.1.
 3-1  3-2  

"  

 3-1.  [1] 

"  

 3-2.  [2] 

ESP32  GPIO  2-1
 

3.2.
ESP32 

 VDD_SDIO 
 

Power Internal
LDO

External
Flash

3.3V / 1.8V

VDD3P3_RTC

3.3V

VDD_SDIO

Power External
Flash

Internal
LDO

3.3V 3.3V

VDD3P3_RTC VDD_SDIO

VDD3P3_RTC
RTC 


 LDO 

VDD_SDIO

 LDO 

 LDO  3-1  1.8V  VDD3P3_RTC 

3.3V 

•  LDO 

•  LDO 


 VDD_SDIO  VDD3P3_RTC  PCB  3-2  
LDO 

VDD3P3_CPU CPU 
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 3-1  

 U0TXD GPIO2  GPIO5  GPIO0  

 GPIO0  SPI  GPIO0 
 

3.3. CPU
3.3.1. CPU

ESP32  Xtensa® 32  LX6  

• 7  80 MHz  160 MHz  

• 16/24  

•  DSP  32 32  40  MAC  

•  80  32  

ESP32  CPU  

 3-1. 

 LDO VDD3P3_SDIO

3.3V 1.8V

MTDI 0 1

 SPI  

GPIO0 1 0

U0TXD 1

GPIO2 0

GPIO4

MTDO

GPIO5 1

Xtensa RAM/ROM

Xtensa DPort 

 AHB-Lite 

JTAG

32 
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功能描述 

3.3.2.

ESP32  

• 128 kBytes  ROM  ROM  

• 416 kBytes  SRAM  13  32 kBytes  SRAM 
 CPU  AHB  

• RTC  8 kBytes  SRAM
 

• 1 kbit  EFUSE  256  MAC  768 
 ID  

3.3.3. SRAM

ESP32  4  16 MB  QSPI  SRAM  AES-256 
 

ESP32  QSPI  SRAM  8 MBytes  
CPU  8, 16  32  1 MBytes  
SRAM  CPU  8 16  32  SRAM 

 SRAM  

3.3.4.

ESP32  3-2  

表 3-2. 存 器和寄存器映射

  

IROM - 0x40000000 - 64k

IRAM - 0x40040000 - 128k

DRAM - 0x3FFD8000 - 160k

ICACHE - 0x40080000 - 3.5M

DCACHE - 0x3FE00000 - 512k

RTC - 0x60021000 0x3FF61000 8k

SoC 

UART_BASE UART0 0x60000000 4k 
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功能描述 

3.4.
3.4.1.

ESP32  

• CPU  CPU  32 
 

HSPI_BASE HSPI (SPI2) 0x60002000 0x3FF42000 4k 

SPI_BASE SPI (SPI1) 0x60003000 0x3FF43000 4k 

GPIO_BASE - 0x60004000 0x3FF44000 4k 

TIMERS_BASE Legacy 0x60007000 0x3FF47000 4k 

RTCCNTL_BASE RTC 0x60008000 0x3FF48000 4k 

RTCIO_BASE RTC IO Mux 0x60008400 0x3FF48400 4k 

IO_MUX_BASE IO 0x60009000 0x3FF49000 4k 

WDG_BASE Legacy 0x6000A000 0x3FF4A000 4k 

UHCI1_BASE UART1 DMA 0x6000C000 0x3FF4C000 4k 

I2S_BASE I2S 0x6000F000 - 4k 

UART1_BASE UART1 0x60010000 - 4k 

UHCI0_BASE UART0 DMA 0x60014000 0x3FF54000 4k 

RMT_BASE 0x60016000 0x3FF56000 4k 

PCNT_BASE 0x60017000 0x3FF57000 4k 

LEDC_BASE LED PWM 0x60019000 0x3FF59000 4k 

EFUSE_BASE Efuse 0x6001A000 0x3FF5A000 4k 

PWM_BASE  PWM 0x6001C000 0x3FF5C000 4k 

TIMERGROUP_BAS
E  1 0x6001D000 0x3FF5D000 4k 

TIMERGROUP1_BA
SE  1 0x6001E000 0x3FF5E000 4k 

PRO_DPORT CPU - 0x3FF00000 4k 

SDHOST_BASE SD/SDIO 0x61000000 - 1M 

表 3-2. 存 器和寄存器映射
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功能描述 

• ESP32  2  64  4  32 
 

-  

-  

- 8  

• RTC RTC  48 
 

-  

3.4.2.

ESP32 ——  RTC  

 80 MHz RTC  RTC  32 
kHz  100 kHz  

 

• 32  

•
 

•  CPU 

 CPU 
 

•  RTC 
 SPI  

3.5.
3.5.1. CPU 

 20 MHz  60 MHz  2  
CPU  PLL  160 
MHz  

ESP32  8 MHz 
1% ) PLL  8 MHz 

 CPU  
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功能描述 

3.5.2. RTC 

RTC  

• 32 kHz  

• 4  

•  RC  150 kHz  

•  8 MHz  

•  31.25 kHz  256  8 MHz  

 CPU  4 
 8 MHz 

32 kHz  RC  8 MHz  31.25 kHz  

3.5.3.  PLL 

 fractional-N PLL  PLL 
 16 MHz  128 MHz  

"  

fout fxtal Ndiv, Mdiv  Kdiv 
 

3.6.
ESP32  

• 2.4 GHz  
• 2.4 GHz  

•  

• balun  

•  

3.6.1. 2.4 GHz 

2.4 GHz  2  ADC 
ESP32  RF 

AGC DC  

fout  = fxtalNdiv

Mdiv2Kdiv
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功能描述 

3.6.2. 2.4 GHz 

2.4 GHz  2.4 GHz
CMOS
 802.11b  +20.5dBm  802.11n  +17dBm 

 

ESP32 : 

•  
• I/Q  

•  

•  
•  

 

3.6.3.

 2.4 GHz 
 

 

3.7.
ESP32 

 

•  

-  1 2  3  30 dB  

-  π/4 DQPSK  8 DPSK  

-  90 dB 

-  PA  1  

•  

-  SRAM  

- CRC
 

-  ACL SCO eSCO  AFH 
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功能描述 

-  PCM  A-law μ-law  CVSD  

-  SBC  

-  

-  128  AES  SMP 

•  
-  UART HCI  4 Mbps 

-  SDIO SPI HCI  

-  I2C  

-  PCM I2S  

•  

-  v4.2 BR EDR  BLE  

3.8. Wi-Fi
ESP32  TCP IP  802.11 b/g/n/e/i WLAN MAC  Wi-Fi Direct 

DCF BSS  
Wi-Fi P2P  P2P  

ESP32  Wi-Fi  

• 802.11b  802.11g  

• 802.11n MCS0~7  20 MHz  40 MHz  
• 802.11n MCS32 
• 802.11n 0.4 μs  

•  150 Mbps 

•  STBC 2x1 

•  21 dbm 

•  
•  

ESP32 Wi-Fi MAC  

• RTS / CTS ACK/BA  

•  
•  AMPDU  AMSDU 
• WMM  U-APSD 
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功能描述 

•  802.11e  QoS  

• CCMP (CBC-MAC, ), TKIP (MIC, RC4), WAPI (SMS4), WEP (RC4)  CRC 

• 802.11h/RFC 1042  

•  

ESP32  Wi-Fi  

• Infrastructure BSS Station P2P Soft AP 
 

• Wi-Fi Direct (P2P) P2P P2P  P2P  

•  WPA/WPA2 PSK  WPS 

• 802.11 i   TSN 

•  TLS PEAP LEAP SIM AKA 
 

•  802.11 
 

• SNR
 

• MAC  

ESP32  Wi-Fi 
FDM TDM  

• Wi-Fi  20 MHz  

• BT  AFH  Wi-Fi  

• Wi-Fi MAC  Wi-Fi Wi-Fi 
 

• BT  Wi-Fi  

•  Wi-Fi ACK/BA  

• LMP 
SCO/eSCO BLE  

• Wi-Fi MAC  CTS-to-self  

•  P2P GO Wi-Fi MAC NoA  Wi-Fi 
 

•  STA Wi-Fi MAC  Power-Save  NULL  Wi-Fi 
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功能描述 

3.9.
ESP32  3 4  

•  

- RTC  

-  

- CPU Wi-Fi  

- CPU RTC  ULP 
MAC RTC  

-  RTC Wi-Fi  RTC 
ULP  

•  

- CPU Wi-Fi
 Wi-Fi  

- ULP 
 

 3-4  

 3-3. 

CPU

Wi-Fi /

RTC

ULP 

 3-4

Wi-Fi Tx packet 13 dBm  21 dBm 160  260 mA

Wi-Fi / BT Tx packet 0 dBm 120 mA

Wi-Fi / BT Rx 80  90 mA

0.9 mA@DTIM3 

1.2 mA@DTIM1
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CPU 

 20 mA

 5  10 mA

3 mA

- 0.8 mA

ULP 0.5 mA

25 uA @1% 

RTC 20 μA

 RTC 5 μA

- 2 μA

 3-4

 

“5.1.3 ”
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外 接口 

4.
4.1. GPIO

ESP32  36  GPIO 
 GPIO  GPIO  GPIO  GPIO 

 GPIO  GPIO  GPIO 
 GPIO  

 GPIO /
 

CPU  IO 
 

 SDIO UART SI GPIO 
 

4.2. ADC
ESP32  12  SAR ADC  16 

ESP32  ULP 
CPU  

ADC  16  

4.3.
ESP32  ADC 

 60dB  

4.4.
ESP32  ADC 

 ADC  
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外 接口 

4.5. DAC
2  8  DAC  2  2 

 DAC 
 

4.6.
 ADC  

 -40°C  125°C
 Wi-Fi 

 

4.7.
ESP32  10  GPIO  GPIO 

 4-1 10 
 GPIO

 4-1. ESP32  GPIO

T0 GPIO4

T1 GPIO0

T2 GPIO2

T3 MTDO

T4 MTCK

T5 MTD1

T6 MTMS

T7 GPIO27

T8 32K_XN

T9 32K_XP
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外 接口 

4.8.
ULP  RTC  ULP 

 RTC 
 CPU 

 

4.9.  MAC 
ESP32  IEEE-802.3-2002 MAC
ESP32 PHY  LAN 

 PHY  17  MII 9  RMII 6  
SMII 8  SS-SMII  MAC  

• 10 Mbps  100 Mbps  

•  DMA  MAC  SRAM  

•  MAC  VLAN  

• CSMA/CD  

• MAC  

• 32  CRC  

•  
•  32  

•  FIFO  FIFO  FIFO  256  

•  IEEE 1588 2008 PTP V2  PTP  

• 25 MHz/50 MHz  

4.10. SD / SDIO / MMC 
ESP32  SD SDIO MMC  

• SD  3.0  3.01  

• SD I/O  3.0  

• CE-ATA  1.1  

 

“ ”

Espressif  / 23 41 2016.03



 

外 接口 

• MMC  4.41 eMMC  4.5  4.51  

 80 MHz 1 4 
 8  4  SD SDIO MMC4.41  

1.8V  SD  

4.11. UART
ESP32  UART  UART0  UART1 RS232  RS485  
IrDA  5 Mbps UART  CTS  RTS XON 

 XOFF  DMA  CPU  

4.12. I2C 
ESP32  I2C  I2C 
I2C  

• 100 kbit/s  
• 400 kbit/s  

•  5 MHz  SDA  

• 7/10  

• 7  

 I2C TXFIFO  RXFIFO 
 

4.13. I2S 
ESP32  I2S 

 8/16/32/40/48  10 kHz  40 
MHz  BCK  I2S 

 DAC/CODEC  64  

 I2C  DMA  PDM  BT PCM  

4.14.
 8 

8  512 x 32  
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外 接口 

4.15.

 

4.16.  PWM
PWM   PWM 

PWM 
 PWM  PWM 

 

4.17. LED PWM
LED PWM  16  

 20  80 MHz  20  20 
 20 

PWM  1/80 s  1/40 μs  1ms  
16  

 
LED RGB  

4.18. SPI
ESP32  SPI SPI HSPI  VSPI  1-line 

 1/2/4-line  SPI  

• 4  SPI POL PHA  

•  80 MHz 80 MHz  

• 64  FIFO 

SRAM  LCD  SPI  DMA  
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5.
5.1.
5.1.1.

5.1.2.

 5-1. 

VIL -0.3 0.25×VIO V

VIH 0.75×VIO 3.3 V

IIL - 50 nA

VOL - 0.1×VIO V

VOH 0.8×VIO - V

Cpad 2 pF

VDDIO VIO 1.8 3.3 V

IMAX 12 mA

TSTR -40 150 °C

 5-2. 

VBAT 2.8 3.3 3.6 V

I/O VIO 1.8 3.3 3.6 V

TOPR -40 - 125 °C

CMOS VIL 0 - 0.3 x VIO V

CMOS VIH 0.7 x VIO - VIO V

CMOS VTH - 0.5 x VIO V
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5.1.3.

 3.0 V 25°C 
 90%  

 5-3. 

 802.11b DSSS 1 Mbps POUT=+19.5 dBm - 225 - mA

 802.11b CCK 11 Mbps POUT=+18.5 dBm - 205 - mA

 802.11g OFDM 54 Mbps POUT=+16 dBm - 160 - mA

 802.11n MCS7 POUT=+14 dBm - 152 - mA

 802.11b  1024 bytes -80 dBm - 85 - mA

 802.11g  1024 bytes -70 dBm - 85 - mA

 802.11n  1024 bytes -65 dBm - 80 - mA

 802.11n HT40  1024 bytes -65 dBm - 80 - mA
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5.2.
5.2.1.  - 

 5-4.  - 



VBAT = 3.3V TA = 27°C

 @0.1% BER - -90 - dBm



@0.1% BER

0 - - dBm

 C/I - +7 - dB

F=F0 + 1 MHz - - -6 dB

F=F0 - 1 MHz - - -6 dB

F=F0 + 2 MHz - - -33 dB

F=F0 - 2 MHz - - -25 dB

F=F0 + 3 MHz - - -45 dB

F=F0 - 3 MHz - - -25 dB

30 MHz  2000 MHz -10 - - dBm

2000 MHz  2400 MHz -27 - - dBm

2500 MHz  3000 MHz -27 - - dBm

3000 MHz  12.5 GHz -10 - - dBm

-36 - - dBm
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5.2.2.  - 

 5-5.  - 



VBAT = 3.3V TA = 27°C

- - +4 +4 dBm

 - - 25 - dB

20 dB - - 0.9 - MHz




F=F0 + 1 MHz - -24 - dBm

F=F0 - 1 MHz - -16.1 - dBm

F=F0 + 2 MHz - -40.8 - dBm

F=F0 - 2 MHz - -35.6 - dBm

F=F0 + 3 MHz - -45.7 - dBm

F=F0 - 3 MHz - -40.2 - dBm

F=F0 + >3 MHz - -45.6 - dBm

F=F0 - >3 MHz - -44.6 - dBm

f1avg  - - 155 - kHz

f2  - - 133.7 - kHz

f2avg/ f1avg - 0.92 - -

ICFT - - -7 - kHz

- - 0.7 - kHz/50 μs

1 - - 6 - kHz

5 - - 6 - kHz

Espressif  / 29 41 2016.03



 

5.2.3.  - 

 5-6.  - 



VBAT = 3.3V TA = 27°C

π/4 DQPSK

 @0.01% BER - - -91 - dBm

 @0.1% BER - - 0 - dBm

C/I  - - 11 - dB

F=F0 + 1 MHz - -7 - dB

F=F0 - 1 MHz - -7 - dB

F=F0 + 2 MHz - -35 - dB

F=F0 - 2 MHz - -25 - dB

F=F0 + 3 MHz - -45 - dB

F=F0 - 3 MHz - -25 - dB

8 DPSK

 @0.01% BER - - -84 - dBm



@0.1% BER

- 0 - - dBm

C/I - - 18 - dB

F=F0 + 1 MHz - 2 - dB

F=F0 - 1 MHz - 2 - dB

F=F0 + 2 MHz - -25 - dB

F=F0 - 2 MHz - -25 - dB

F=F0 + 3 MHz - -38 - dB

F=F0 - 3 MHz - -38 - dB
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5.2.4.  - 

 5-7.  - 



VBAT = 3.3V TA = 27°C

- - +2 - dBm

 - - -1.5 - dB

π/4 DQPSK max w0 - - -0.72 - kHz

π/4 DQPSK max wi - - -6 - kHz

π/4 DQPSK max |wi + w0| - - -7.42 - kHz

8DPSK max w0 - - 0.7 - kHz

8DPSK max wi - - -9.6 - kHz

8DPSK max |wi + w0| - - -10 - kHz

π/4 DQPSK 

RMS DEVM - 4.28 - %

99% DEVM - - 30 %

Peak DEVM - 13.3 - %

8DPSK 

RMS DEVM - 5.8 - %

99% DEVM - - 20 %

Peak DEVM - 14 %

F=F0 + 1MHz - -34 - dBm

F=F0 - 1MHz - -40.2 - dBm

F=F0 + 2MHz - -34 - dBm

F=F0 - 2MHz - -36 - dBm

F=F0 + 3MHz - -38 - dBm

F=F0 - 3MHz - -40.3 - dBm

F=F0 +/- > 3MHz - - -41.5 dBm

EDR  - - 100 - %
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5.3.  LE 
5.3.1.

 5-8. BLE



VBAT = 3.3V TA = 27°C

 @0.1% BER - -92 - dBm

 

@0.1% BER 

0 - - dBm

 C/I - +10 - dB

F=F0 + 1 MHz - -5 - dB

F=F0 - 1 MHz - -5 - dB

F=F0 + 2 MHz - -35 - dB

F=F0 - 2 MHz - -25 - dB

F=F0 + 3 MHz - -45 - dB

F=F0 - 3 MHz - -25 - dB

30 MHz  2000 MHz -10 - - dBm

2000 MHz  2400 MHz -27 - - dBm

2500 MHz  3000 MHz -27 - - dBm

3000 MHz  12.5 GHz -10 - - dBm

-36 - - dBm
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5.3.2.

 5-9. BLE



VBAT = 3.3V TA = 27°C

- - +7.5 +10 dBm

 - - 25 - dB

F=F0 + 1 MHz - -14.6 - dBm

F=F0 - 1 MHz - -12.7 - dBm

F=F0 + 2 MHz - -44.3 - dBm

F=F0 - 2 MHz - -38.7 - dBm

F=F0 + 3 MHz - -49.2 - dBm

F=F0 - 3 MHz - -44.7 - dBm

F=F0 + >3 MHz - -50 - dBm

F=F0 - > 3MHz - -50 - dBm

f1avg - - 265 - kHz

f2 - - 247 - kHz

f2avg/ f1avg - - -0.92 - -

ICFT - - -10 - kHz

- - 0.7 - kHz/50 μs

- - 2 - kHz
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5.4. Wi-Fi 

 5-10. Wi-Fi 



VBAT = 3.3V TA = 27°C

入 率 2412 - 2484 MHz

入阻抗 - 50 - Ω

入反射 - - -10 dB

72.2 Mbps PA 15.5 16.5 17.5 dBm

11b PA 19.5 20.5 21.5 dBm

DSSS, 1 Mbps - -98 - dBm

CCK, 11 Mbps - -91 - dBm

OFDM, 6 Mbps - -93 - dBm

OFDM, 54 Mbps - -75 - dBm

HT20, MCS0 - -93 - dBm

HT20, MCS7 - -73 - dBm

HT40, MCS0 - -90 - dBm

HT40, MCS7 - -70 - dBm

MCS32 - -89 - dBm

OFDM, 6 Mbps - 37 - dB

OFDM, 54 Mbps - 21 - dB

HT20, MCS0 - 37 - dB

HT20, MCS7 - 20 - dB
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封 信息

6.

"  

 6-1. QFN48  
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支持 源

7.
7.1.

 ESP32  

• ESP32   
 ESP32-LAUNCHER  

• ESP32  
 ESP32 SDK  

• ESP32 API  
 ESP32 API  

7.2.
 ESP32  

• ESP32  
www.esp32.com E2E

 
• ESP32 Github  

 Github  MIT ESP32  Github 
ESP32 Github  ESP32

 

Espressif  / 36 41 2016.03

http://bbs.espressif.com
http://www.espressif.com
http://www.espressif.com
http://www.esp32.com
https://github.com/espressif


 

附  - 摸 感器

 - 
 

"  

 -1.  

 

I.

 

"  

 -2.  

Protective cover
Substrate

Electrode
C

ESP32
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附  - 摸 感器

II. PCB 
 

•

 
•

 10cm  PCB  FlexPCB  

•
 

•
 

•

 

"  

 -3.  

 

 -2 

2

1

3

1

Distance between electrodes - Twice the thickness of the panel  

2

Distance between tracks - Twice the track width  
3 Width of the track (electrode wiring) - As thin as possible     

4

4 Distance between track and ground plane - 2mm at a minimum 
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附  B - 明

 B -  
I. FCC

 FCC  15  B 

 

•  
•  
•  
•  

 

 FCC  15 (1) 
 (2)  

FCC 射暴露 明 

 FCC 
 20  
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免 申明和版 公告 

 URL  

“ ”

 

Wi-Fi  Wi-Fi  Bluetooth SIG 
 

 

版 © 2016 所有。保留所有 利。

 IOT   

http://bbs.espressif.com



 

附  B - 明

 

II. CE 
 

——ESP32  1999/5/CE 1999  3  9 
 3  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