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.

B
HA BB 8.7 17 RTC MRIIFEE L.

1.1.2 SRk
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GPIO19
VDD3P3_CPU
GPI023
GPIO18
GPIO5
SD_DATA_1
SD_DATA_O
SD_CLK
SD_CMD
SD_DATA_3
SD_DATA_2
GPIO17
VDD_SDIO

GPIO16

P 3: ESP32 {5 (EH4h QFN 5*5, Tigl)
TUiE
KT ESP32 it i B SRR A ERAR , ESH T AL S AT AE E .
2.2 FlHhik
1 B HRA
3 ECEEE:
il
VDDA 1 P BALIAYE (2.3V~3.6V)
LNA_IN 2 VO | s A
VDD3P3 3 P BRI (2.3V~3.6V)
VDD3P3 4 P BR YR (2.3V~3.6V)
VDD3P3_RTC
SENSOR_VP 5 | GPIO36. ADC1_CHO., RTC_GPIOO
SENSOR_CAPP | 6 | GPIO37, ADC1_CH1., RTC_GPIO1
SENSOR_CAPN | 7 | GPIO38, ADC1_CH2. RTC_GPIO2
SENSOR_VN 8 | GPIO39, ADC1_CH3, RTC_GPIO3
EIHLT R
CHIP_PU 9 fRHLF: A
VR RRELL CHIP_PU 4825,
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R e
VDET 1 10 | GPIO34. ADC1_CH6. RTC_GPIO4
VDET 2 11 | GPIO35. ADC1_CH7. RTC_GPIO5
GPIO32. 32K XP (32.768 kHz S fi#i A) , ADC1_CH4.
32K _XP 12 /O XP z hdREA)
TOUCH9. RTC_GPIO9
GPIO33. 32K XN (32.768 kHz &1 i ADC1_CHS5.
32K XN 13 /O N z findiefiil) -, ADCT_CHS
TOUCHS. RTC_GPIO8
GPIO25 14 /O GPIO25. DAC_1. ADC2_CH8. RTC_GPIO6. EMAC_RXDO
GPIO26 15 /O GPIO26. DAC_2. ADC2_CH9. RTC_GPIO7. EMAC_RXD1
GPIO27 16 e GPIO27 . ADC2_CH7. TOUCH7 . RTC_GPIO17. EMAC_RX_DV
GPIO14. ADC2_CH6. TOUCH6. RTC_GPIO16. MTMS. HSPI-
MTMS 17 /O
CLK. HS2 CLK. SD_CLK. EMAC_TXD2
o) 5 o GPIO12. ADC2_CHS5. TOUCH5. RTC_GPIO15. MTDI. HSPIQ.
HS2 DATA2. SD._DATA2. EMAC._TXD3
VDD3P3_RTC | 19 P RTC 10 H ik A 2.3V ~3.6 V)
GPIO13.ADC2_CH4.TOUCH4 . RTC_GPIO14 . MTCK. HSPID.
MTCK 20 /O
HS2_DATA3. SD_DATA3. EMAC_RX_ER
GPIO15. ADC2_CH3. TOUCH3. RTC_GPIO13. MTDO,
MTDO 21 /O
HSPICSO. HS2 CMD. SD_CMD. EMAC_RXD3
GPIO2. ADC2_CH2. TOUCH2. RTC_GPIO12. HSPIWP.
GPIO2 22 /O
HS2_DATAO. SD_DATAQ
GPIOO. ADC2_CH1. TOUCH1. RTC_GPIO11. CLK_OUTI.
GPIOO 23 /O
EMAC_TX_CLK
GPIO4. ADC2_CHO. TOUCHO. RTC_GPIO10. HSPIHD.
GPIO4 24 /0
HS2_DATA1. SD_DATA1. EMAC_TX_ER
VDD_SDIO
GPIO16 05 /O GPIO16. HS1 _DATA4. U2RXD. EMAC_CLK_OUT
VDD_SDIO 26 P 1.8V 8 VDD3P3_RTC HilE#i i
GPIO17 27 /O GPIO17. HS1_DATA5. U2TXD. EMAC_CLK_OUT 180
SD_DATA 2 08 /O GPIO9. SD_DATA2. SPIHD. HS1_DATA2. UTRXD
SD_DATA 3 29 e GPIO10. SD_DATA3. SPIWP. HS1_DATA3. UITXD
SD_CMD 30 e GPIO11. SD_CMD. SPICSO. HS1_CMD. U1RTS
SD_CLK 31 /O GPIO6. SD_CLK. SPICLK. HS1_CLK. U1CTS
SD_DATA 0 32 e GPIO7. SD_DATAO. SPIQ. HS1_DATAO. U2RTS
SD_DATA_1 33 /O GPIO8. SD_DATA1. SPID. HS1_DATAT1. U2CTS
VDD3P3_CPU
GPIO5 34 e GPIO5. VSPICSO. HS1_DATA6. EMAC_RX_CLK
GPIO18 35 /O GPIO18. VSPICLK. HS1_DATA7
GPI023 36 /O GPIO23. VSPID. HS1_STROBE
VDD3P3_CPU 37 P CPU IO HLJEf A (1.8V ~3.6V)
GPIO19 38 /O GPIO19. VSPIQ. UOCTS. EMAC_TXDO
GPI022 39 /O GPIO22. VSPIWP. UORTS. EMAC_TXD1
UORXD 40 /O GPIO3. UORXD. CLK_OUT?
UOTXD 41 /O GPIO1. UOTXD. CLK_OUT3. EMAC_RXD2
GPIO21 42 /O GPIO21. VSPIHD. EMAC_TX_EN
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Kk EEREEEL
[ ED)
VDDA 43 P B LR 2.3V ~3.6V)
XTAL_N 44 @) AN A IR
XTAL_P 45 | AMEB AR PR A
VDDA 46 P B LR 2.3V ~3.6V)
CAP2 47 | FIE 3 nF HLZEHT 20 KQ HL ] CAP1
CAP1 48 | FRIE 10 nF L 253
GND 49 P Bt
B
e ESP32-D2WD 45 GPIO16, GPIO17, SD_CMD, SD_CLK, SD_DATA_0 Fil SD_DATA_1 AFi%E#:#t A\ flash,
REWR T HA g

e |O_MUX, Ethernet MAC. GIPO Matrix & WL W45 35 24

o EHEIFOLT, ESP32 Fil flash ith FrHy & iin 11 1442 ¢ £ 2« SD_DATA0O/SPIQ = 101/DO, SD_DATA1/SPID = 100/DI,
SD_DATA2/SPIHD = IO3/HOLD#, SD_DATA3/SPIWP = 102/WP#,

2.3 HLJRER

ESP32 (% & T 434 3 FiAS[R] 1 v il -
 VDD3P3_RTC
 VDD3P3_CPU
e VDD_SDIO

VDD3P3_RTC [f]lit2 RTC 1 CPU A% AHLJE. VDD3P3_CPU & CPU fy#i AHLJE. VDD_SDIO 55—~
LDO i AR, %N E LDO [yt AZ VDD3P3_RTC, 24 VDD_SDIO 5 VDD3P3_RTC i 44e [a] it v 5 I
W LDO & H3h kM. ESP32 By% 7 YA PR 2 TR fri :

VDD3P3_RTC VDD3P3_CPU

VDD_SDIO

3.3V/1.8V

SDIO RTC CPU

|
|
|
|
I
I
I
|
|
|
|
| . .
| Domain Domain Domain
|
|
|
|
|
|
I
I
I
I
|
|

4: ESP32 ¥y HaJRis i
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PE LDO n gt E A 1.8 V 55 VDD3P3_RTC #[Alf}HL [t 7E Deep-sleep #xXF, AT flash il 5 5
%, TRAE B R LDO.

YT CHIP_PU [y :
o TN ESP32 LH ., BAHFE. £2HUIHWE 2 iR,

|

VDD

CHIP_PU
Kl 5: ESP32 Wy, Stk
¢ 2: ESP32 Wi, SAibhrE S8
S8 | Ui B/ME | B
to CHIP_PU & il - LI T R GeHL Y 3.3 V- HL [ JiE s b (] 50 us
ty CHIP_PU B AT Vir_nrsr (HAEPTTER 12 HRAESEREFAEE) HIEE | 50 us

o TESZPRR Y, WISRAEELELE A o6 VDD33, H VDD33 AR A Kr %Y, H CHIP_PU 5 VDD33
FHIE, FEERIGTFRENET, CHIP_PU Hi-FRE 8] O it fEdRE 218, 76 F— R EH Lhw), CHIP_PU
WA S B S RS AR, TS BN RE R AL F .

I FoF AN TS P, FL R i VD33 bR HL AR TR, o TS F P B LR DL (ESP32-WROOM-32 £ AR
#%45) ESP32-WROOM-32 #hHil iR .

o i L4y ESP32 R HIN i P AL AL B, Ay sl o vl L AR S 200 i A R IR SRR IR S
3, —MHERESME Power Supply Supervisor. g # 45 ESP32 L AL T 2.3 V BFF ESP32 fiy
CHIP_PU Ik . 420 B35 I, (ESP32-WROOM-32 i A JiA% 45y H ESP32-WROOM-32 #hH 5B .

P R kG IERISHIE
o ESP32 TAEHJEF N 2.3V ~3.6 V; ] Fr e JHAL I, B YRR A 3.3V, it F i 5 2k 5] 500
mA K& PA L.

o 24ffif] VDD_SDIO ) 1.8 V x4 flash/PSRAM £ /NIt i, F2%54F VDD_SDIO 324>t 2 kohm
HIHLPE, 2% (ESP32-WROVER # AR 1Y R iR,

o TEME TR S R A BE LR G 3 5rbr, et 3.3V flash, R Y5 HE H i 7 3 J /A i T 285K

2.4 Strapping ¥
ESP32 45 5 4~ Strapping & .
o MTDI
e GPIOO
e GPIO2
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e MTDO
¢ GPIO5
BAERT AT A7 4 “GPIO_STRAPPING” ik 5 MEJH strapping H{H..

TSR ARG N (EREN. RTCH MR, KIERENL) dfi, Strapping 4 I rL-F-RAEIF A7 B 97
e, B C0” B C17, - EARFREDE A R

&—> Strapping & IFE S RN LR/ N L. WR—A> Strapping 45 I 5 A S o R SN AL
TRFHPUIRE, Piss LA/ THRRFpesE Strapping 45 M A LTI ERIAE .

A7 Strapping WA, PRI RAR B AMER R hir/ B FPE , 53 1 0L MCU 1) GPIO il ESP32 | HL& {]
HF i Strapping 45 B

)5, Strapping & AN 8 45 BT e AH H .
fit B Strapping & I E4N S shFiE 253 3 .

& 3: Strapping £

P& LDO (VDD_SDIO) HiJ%

=11 LN 3.3V 1.8V
MTDI L 0 1
BNl kRN
=gl BRIA SPI jFas D AEEIE N
GPIOO fSia 1 0
GPIO2 T JE KI5 0
ot mshid i, i UOTXD 4T
=11 2NN UOTXD 1E#4TEl UOTXD _I- L ARFT B
MTDO A 1 0
SDIO MALAE -5 i Adii tH B 7

- il R N3G IN EFHERA IHEEA

N T BT T
MTDO S 0 0 1 1
GPIO5 ¥ 0 1 0 1

BUE
o [T DA B — SRR Ar R, ERIBIE I <N E LDO (VDD_SDIO) HiFE” Al “SDIO MAHLIE B Ak i
HIBEAE -

o WA NE flash [ S SRR Y MTDI B, [ dn ESP32-D2WD [ 4% flash i TAEHLUE R 1.8V,
| H RS MTDI RS
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AR ESP32 [ AR T RE

3.1 CPU Fuf#ti%

3.1.1 CPU
ESP32 $5# IR #E Xtensa® LX6 32-bit Fi/RUZALFRES , HAT DA N4
o 7 PFIKLRBEM, TAREk 240 MHz (e % (% ESP32-SOWD Fi ESP32-D2WD 3 160 MHz)
* 16-bit/24-bit 45542 Bt F D % 2
o IHFFRETT (FPU)
o 3CHF DSP #54-, filln 32-bit ekt 32-bit [RiE&&Al 40-bit Z ek (MAC)
o SRR AL 70 AR 32 i) i
PR/ RUZ AL B H2 11 A 45 -
o Xtensa RAM/ROM #54-FI%dh4 1
o JHT P DT AMR AT R ) Xtensa A HBAEfifi 5 1
o B WA IR Pl O
o TN JTAG 11

3.1.2 i kf#tis
ESP32 Ji FArfififudi -
* 448 KBty ROM, T /=il %2 ae A
o T HduRIHE A FE# 520 KB Ji I SRAM
* RTC Huifffifidr, b 8 KB 1) SRAM, mJLAfE Deep-sleep #3T RTC JEzhnt il T-Edhifr it A K = CPU
Vil
* RTC 1guifrfifigs, 4 8 KB 1) SRAM, W] PATE Deep-sleep 5 T 4 tpAL B #5171

* 1 Kbit {1y eFuse, Hrft 256 bit HRGE% M (MAC HIHIE i E ) ; A 768 bit fRE44H FRLT, X sefs
Jy B4 flash I AnE i 1D

o AR flash

e :
e ESP32 N F Ak AL flash, PAKiR AN flash R/ F RS A %, FERET M-S AT IEE .
o ESP32-D2WD #:4 16 Mbit, 40 MHz 4 A flash, i 1344 1 GPIO16, GPIO17,SD_CMD, SD_CLK, SD_DATA_0
F1 SD_DATA 1 %3,

Espressif Systems 12 ESP32 5 R HiksH V2.7
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3.1.3 M Flash fil SRAM

ESP32 352~ QSPI flash MIEFHSHENLIFf#AR (SRAM). IS4 (ESP32 fe A% F i) iy SPI &
o ESP32 i St AES HURE(FIIAREIIRE, AN GRAFIT A flash HAGRR  HIEE -

ESP32 n] 3 i s 2 A7 17 1) Fh QSPI flash 1 SRAM:
o SIS flash B PAH LTSI CPU 484 Kk 23 1a] . 485 flash £ KRl 323 16 MB.

- MPF] CPU 525y, — K s 11 MB + 248 KB, fil5— ket 3 MB + 248 KB,
J cache PERERTRE T CPU FAHfE I 14 32 BT IR 1K o

- HBRE A SRS, R AT ABRYS 4 MB., SZfF 8-bit, 16-bit FiI 32-bit 21K

* 1 SRAM T E] CPU $ffizs[al. S SRAM fie K] SCHF 8 MB. — iR iU 4 MB. S2fF 8-bit,
16-bit i1 32-bit {51

UL
AR RAEhSEUR . BRPERT DA 5 A SRAM s flash £ CPU Mk 2 il fiymes.

3.1.4  frfikgs et
ESP32 pyihtmebf£E M anE 6 fiz. ESP32 Fifkssfla s bt mbt s 4 Fimz.

0x0000_0000
Ox3F3F_FFFF

0x3F40_0000
OX3F7F_FFFF

0x3F80_0000
Ox3FBF_FFFF

0x3FC0_0000
OX3FEF_FFFF

External 0x3FF0_0000 .
Memory MMU Cache O0x3FF7_FFFF Peripheral

0x3FF8_0000
OX3FFF_FFFF

DMA

0x4000_0000
0x400C_1FFF

0x400C_2000 Embedded
0x40BF_FFFF Memory

0x40C0_0000
OX4FFF_FFFF

0x5000_0000
0x5000_1FFF

0x5000_2000
OXFFFF_FFFF

Pl 6: Huhkmest&Ha
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K A ATRRZS AP

iES H iz T He bk R HuAE F /N
P ROM 0 0x4000_0000 0x4005_FFFF 384 KB
P ROM 1 Ox3FF9_0000 Ox3FF9_FFFF 64 KB
N SRAM 0 0x4007_0000 0x4009_FFFF 192 KB
Ox3FFE_0000 Ox3FFF_FFFF
AR P SRAMT 0x400A_0000 0x400B_FFFF 128 KB
B SRAM 2 Ox3FFA_E000 Ox3FFD_FFFF 200 KB
Ox3FF8_0000 Ox3FF8_1FFF
RTC Bukfris 0x400C_0000 Ox400C_1FFF BKB
RTC & fF i ds 0x5000_0000 0x5000_1FFF 8 KB
Ox3F40_0000 Ox3F7F_FFFF 4 MB
AP flash
Fr oMt 0x400C_2000 Ox40BF_FFFF 11 MB+248 KB
41 SRAM 0x3F80_0000 Ox3FBF_FFFF 4 MB
DPort aff74% Ox3FFO_0000 Ox3FFO_OFFF 4 KB
AES s Ox3FFO_1000 Ox3FFO_1FFF 4 KB
RSA i ¢ Ox3FF0_2000 Ox3FFO_2FFF 4 KB
SHA sk 2 Ox3FF0_3000 Ox3FFO_3FFF 4 KB
LERB Ox3FF0_4000 Ox3FFO_4FFF 4 KB
Cache MMU Table Ox3FF1_0000 Ox3FF1_3FFF 16 KB
PID e Ox3FF1_F000 Ox3FF1_FFFF 4 KB
UARTO Ox3FF4_0000 Ox3FF4_OFFF 4 KB
SPI1 Ox3FF4_2000 Ox3FF4_2FFF 4 KB
SPIO Ox3FF4_3000 Ox3FF4_3FFF 4 KB
GPIO Ox3FF4_4000 Ox3FF4_4FFF 4 KB
RTC Ox3FF4_8000 Ox3FF4_8FFF 4 KB
IO MUX Ox3FF4_9000 Ox3FF4_9FFF 4 KB
- SDIO Slave Ox3FF4_B000 Ox3FF4_BFFF 4 KB
ik UDMAT Ox3FF4_C000 Ox3FF4_CFFF 4 KB
12S0 Ox3FF4_F000 Ox3FF4_FFFF 4 KB
UARTH1 Ox3FF5_0000 Ox3FF5_OFFF 4 KB
12C0 Ox3FF5_3000 Ox3FF5_3FFF 4 KB
UDMAO Ox3FF5_4000 Ox3FF5_4FFF 4 KB
SDIO Slave Ox3FF5_5000 Ox3FF5_5FFF 4 KB
RMT Ox3FF5_6000 Ox3FF5_6FFF 4 KB
PCNT Ox3FF5_7000 Ox3FF5_7FFF 4 KB
SDIO Slave Ox3FF5_8000 Ox3FF5_8FFF 4 KB
LED PWM Ox3FF5_9000 Ox3FF5_9FFF 4 KB
eFuse %l Ox3FF5_A000 Ox3FF5_AFFF 4 KB
Flash Jin‘ Ox3FF5_B000 Ox3FF5_BFFF 4 KB
PWMO Ox3FF5_E000 Ox3FF5_EFFF 4 KB
TIMGO Ox3FF5_F000 Ox3FF5_FFFF 4 KB
TIMG Ox3FF6_0000 Ox3FF6_OFFF 4 KB
SPI2 Ox3FF6_4000 Ox3FF6_4FFF 4 KB
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Fh H THap SR K
SPI3 Ox3FF6_5000 Ox3FF6_5FFF 4 KB
SYSCON Ox3FF6_6000 Ox3FF6_6FFF 4 KB
12C1 Ox3FF6_7000 Ox3FF6_7FFF 4 KB
SDMMC Ox3FF6_8000 Ox3FF6_8FFF 4 KB
EMAC Ox3FF6_9000 Ox3FF6_AFFF 8 KB
PWMH1 Ox3FF6_C000 Ox3FF6_CFFF 4 KB
1251 Ox3FF6_D000 Ox3FF6_DFFF 4 KB
UART2 Ox3FF6_EO00 Ox3FF6_EFFF 4 KB
PWM2 Ox3FF6_FO00 Ox3FF6_FFFF 4 KB
PWM3 Ox3FF7_0000 Ox3FF7_OFFF 4 KB
RNG Ox3FF7_5000 Ox3FF7_5FFF 4 KB

3.2 EIIRAAT 14
3.2.1  64-bit &S

ESP32 W 4 A~ 64-bit W EmfdR, FAT 16-bit /34ideAl 64-bit nf 5 2 e ) L/ P4 .

SE AR

o 16-bit mWpehpids, IR 2 2 65536

o B4-bit T

o PRI gR T AT RO E Y B I
o BRPFREIVTRCE (A kL

o JE AN H 2 HE

o BRPFE A RV EE 2

o PR A r A A A P b

3.2.2 R/l s

ESP32 Ay 3 ANETVEM S 2 ANERSBIR 24 1 A (FRIEERTER S, B MWDT), RTC bk
WA 1A (BR1E RTC B ERAS, B RWDT) o FEAMYEE s (7 e 2 3 2O RS TR R, AT 14
TE I AR BN RGN AHIRIL . B TIIE R 4 BB AR A ailr Bobid BUE I a], (ERCA R 5 C A
IAEREES, WTRESI A VAT 3 F 4 FhahffEriy 1 b Xeeahfiie: s, CPU AL, WERMFAGE M, H
i, HA7 RWOT Rt fillk R E AL, KRR AR RTC AENIEEANE Fre B8 B B8 s i [ < B2 3 T Bl i
o

1 flash JE 3R], RWDT MIZE—4> MWDT & HahJFE, DA INAME S 5 3l .
ESP32 & 1M R A LA T4t :
o AABrBL, Bl B R B K P
o AW B BEn] B
* Wk Bolnt, SOoREL3 F 4 FTRESIIEY 1 A (i, CPU B 07. W GIRRGR (L)
* 32-bit T
o Gy, Byt RWOT #l MWDT B8 1R S
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* SPIflash jHah PR WERAEBER EN, >k H SPIflash BFad A e, Al NS EEEN RS,

3.3 Huihtip
3.3.1 CPU i

—HEH, SMEEAIREESP0E BN CPU B 4h . XA E AR 5 PLL 8 A4 —AN s gh - (8
#4160 MHz) .

735k, ESP32 WE T —4> 8 MHz (fikizids . WNARF il AFESNE Tk, PLL IWFBhAI A E 8 MHz Ip b e
—AMER IR RIS RN AR, BOse i i B IR B s 0 2 JE 3K sl CPU 4

3.3.2 RTC i}
RTC mifefy & Al GEAY I ShA :
* SMEAREE (32 KHz) iR ff
SNE T IR 4 B ph
WE RC ke (GEH N 150 kHz, BRATHRY)
P8 8 MHz HR % #i it h
P'E 31.25 kHz IH4h (AT 8 MHz R #4042 256 4345 i)

2005 F AT IR DA X AL By CPU PRIy, N R e PR NE B IR 4 A0 Bh ek 3 e & 8
MHz $Rmas it ah . 24005 A EARIIRERR S N s Ty, AR 7 kPR AREE (32 kHz) kit eh . & RC k%
Bepkah el P E 31.25 kHz B4,

3.3.3 Wi PLL Is}p
AT i AR AR A fractional-N PLL B R . 2{5 Bi55% (ESP32 HiARSZ T .

3.4 Yy

ESP32 S #i f,  PA T E AR
o 2.4 GHz I8

2.4 GHz %58

' (bias) FL M FR s

Balun R & )t

BB AR I

3.41 2.4 GHz Bl

2.4 GHz ZMAstF 2.4 GHz JHIE S MR N IR B 6, A 2 ks Ry ADC R Ja B e nBev fa
Fo N TENMAFKFETRIL, ESP32 Hl T RF JEAs. Hahimil (AGC). DC A kxR I8 I
Ao
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3.4.2 2.4 GHz k45173

2.4 GHz KW IE A B (5 500 2.4 GHz 815055, i RIUPR AN B Ak 2 54k (CMOS) TRk
PRIRBN KL o BUARHEDE— 5 0GE T YRR AR, (15 802.11b JoZfL i dxn] ik +20.5 dBm, 802.11n
Te AL %A +18 dBm.,

h T IR SR AR AL, ESP32 iR 3 TR HERS i, B4
o 1/Q HIfLPERE
o JEAFARZAEA
o SPRERSAEA ]
* RELILAL
XN EACHERR IR 1 i ), AN PR I B

3.4.3 mapA ks

b A e R A A ST AR RN 2.4 GHz IR E S, FrATRrg LTt b, R, 22a A

P A A A N EL R R R D LB s P A R HE SR IR A B R R M S B2
SRR B RBEIIA H AR, VAR PR A 5 5 e IR 5 B (P E

3.5 Wi-Fi

ESP32 3¢ TCP/IP i, 5g4itifif 802.11 b/g/n Wi-Fi MAC il bk, Scipar izl sifi (DCF) F iy EA MR
554k (BSS) STA I SoftAP #:ff . Spil id fe/IME EHUAC EAR A R ARG, PASE IR B

3.5.1  Wi-Fi SHiRILHy
ESP32 Wi-Fi B i3y S5 AT Rk -
* 802.11b/g/n
e 802.11n MCS0-7 3 20 MHz Fi1 40 MHz 7 %
e 802.11n MCS32 (RX)
e 802.11n 0.4 us {R&4P ] [E
* Hdli ik 150 Mbps
o it STBC 2x1
o Khh#E ik 20.5 dBm
o AT A TR
* RN
ESP32 S R A AMBSII K R & 48R 5. AN & i — 24> GPIO 4 ], HREs:
IR B I Y R DA TE R W) 320«
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3.5.2 Wi-Fi MAC
ESP32 Wi-Fi MAC 47 33 B Z PSRN T :
o 4 x [l Wi-Fi 211
[F B S LRSS R LR 4% (Infrastructure BSS) Station #E3t/SoftAP #i3t/ R Ze bzt
RTS {#4r1, CTS {547, ~rEIH[E%E (Immediate Block ACK)

2 (Defragmentation)

TX/RX A-MPDU, RX A-MSDU
o TXOP

T Z iR (WMM)

CCMP (CBC-MAC, if#sefizt). TKIP (MIC, RC4). WAPI (SMS4). WEP (RC4) il CRC
F 8h Beacon il (f# {4 TSF)

3.6 W9

ESP32 Fal T M F BB hl e A T By, SCRRREAF DRI 2 SR s, BRI /) . (oAb B, HUAR
AL BEAN BRI .

3.6.1  WEAFAMBURIAEA
ESP32 Wi oF S AN BR i SCRF AR Rp A -
e Class-1, Class-2 fil Class-3 k& 4t#y Bz, s HeE ik 24 dB
e /4 DQPSK F1 8 DPSK i
o NZIF it R UL R . sh&E R 97 dB
o FFFHME PA RIATSCHE Class-1 #:4F
* N SRAM i fe it . RG-S TS DA K e BRI BRI (Piconet) iz 1T

o T HImAE . DR B A E . CRC. MR, s R A . R R Kok BUE 1255
HL

* ACL. SCO. eSCO #il AFH
* PCM LT H Y Aclaw. p-law FiI CVSD B £ 45 fif it
* SBC &4t

o [FREHFERLIT I R A R

o A5 128-bit AES ff) SMP

3.6.2 AN
o i2{it UART HCI #2110, Bk 4 Mbps
o 1{it SDIO/SPI HCI 11
o 12t PCM/IPS g 11
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3.6.3 WisFbhillik
ESP32 i A sk LRI v4.2 BR/EDR #11 BLE #ifE

3.6.4 Wi kR PRI
SR 2% T SC B 3 Rl Standby., Connection 1 Sniff, TSI b 452 LA K A5 . PRI 22 42 i 5 i
i (SSP) “Etf, I AEAS LA MR (Piconet) ALY (Scatternet). DA™F b il iy 1 B -

o fegi s
- WA (BRI E)
- I (FIPRSEES)
- DR
- SRR PRI
- [f2biEH: (SCO/eSCO)
- EMYHR
- HAE MBI (AFH) FI{EE v
- T i
- BRI
- ZEf G Rt (SSP)
- Z RN 8 PR
- Sniff (#FH) Ak
- AREEMMAEE TR (k)
- R R
- Ping
* RIIFER T
- )k
-
= SCRFFI) A
- DR
- SRR
- E IR B 1
- ERSEE
- SRR LK E
— BRI
- LE Ping

3.7 RTC AKX ke
ESP32 R T SCat iy LA BB, ] DAFEAN R ) DA S TE) T8 o
o DFeR

Espressif Systems 19 ESP32 5 R HiksH V2.7



S rednik

- Active B U FIAL T TARIRES . B AT AR SR (5 =

- Modem-sleep #ixl:: CPU mJi£47,

% 51 ARIIFEEOA T B IIFE

HPAfa] B e . WI-Fi/ i 2 B A A 3¢

- Light-sleep izt : CPU #1517, RTC fE6# 2eflshs DA K ULP thsb BRE$IEFT « ATt (MAC,
FAHL. RTC A s/MER KT ) ARt Ao
- Deep-sleep 3 : CPU FIRER/MMs e, HA RTC fFfifigs Al RTC Ahgab T TARRAS . Wi-Fi
I F iR BARAAEAE RTC W, ULP B s vl DA T AE

- Hibernation #X: P E ) 8 MHz #Ri%#5 A1 ULP thab g9 25 ] . RTC AFIRE BRIk, A
1 AMEFARHE D g RTC B4 2 iHEefn it RTC GPIO £ T4E. RTC mHh@E sk RTC GPIO 1|
PR B M Hibernation #15 Ariga i,

B TEA [ DIRERE T A A R A FL R HE, PRI LT

e ik e
Wi-Fi Tx packet
Active (S TAF) Wi-Fi/BT Tx packet PRI 14
Wi-Fi/BT Rx Fifii;
* o 30 mA ~ 68 mA
240 MHz XX&iH m m
BAAZO A N/A
* K%t 27 mA ~ 44 mA
Modem-slee CPU 4+ TAERZS | 160 MH
g T LA z PR 27 mA ~ 34 mMA
RAZ 20 mA ~ 31 mA
#EE: 80 MH
ERRE 2 TR | 20 mA~ 25 mA
Light-sleep - 0.8 mA
ULP Pt HE AL T TR 150 pA
Deep-sleep ARG It i I 7 5K 100 uA @1% duty
RTC 4% + RTC fifise 10 pA
Hibernation 1 RTC sEitgeab T TARRES 5 A
KM CHIP_PU B, o A 4b T KRS 0.1 uA
BEW :

e *ESP32 £71its A, ESP32-DOWDQS6 5 ESP32-DOWD ) CPU ¢ IR fy 240 MHz; ESP32-D2WD 5 ESP32-
SOWD Ky CPU # KAz 160 MHz,

T Wi-Fi FFEs, st 78 Active Fll Modem-sleep 1 2 [A1J#5: , DiEt SAE R MBI 454k .
Modem-sleep 50, CPU #is H shE{k, SR gt CPU gk Al Yo% .
Deep-sleep AT, U ULP Pt BT TARRASHT, TTRARAE GPIO R AR3h#E 12C,

o YRGATREITIFEL AT HE AT, ULP PR b PRES AL AR IR T4, ADC PA 1% st TAE, ARG
FEILAE S 100 pA.
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4. 9MEAE O fotE B B

4. Abuet VHIL RS

4.1  ApZRIEREZS A
411 @ A/H D (GPIO)

ESP32 JtAy 34 4~ GPIO 451, atlad Fe Ext BL R ar A7, I DA S8 I IO TRl Shisg . B4R JL3E GPIO:
HARTIIRER GPIO, ABLIIAER) GPIO. A LA Al AERY GPIO 2. PRt BER) GPIO Hiafy Hi 7 f b

IifiEfy GPIO m] ARZHCE N4 GPIO.
K Ry 2 Rl GPIO T DAREICE hy N#B_ERL/ Tz,

BB E R . M PENCE AR, Al

BUOEF AR ARV AL 0 A\ T T AR B DA e o i ¢ fih Al PP S o 72 CPU il B 4505 10 4%

JEER R AR =R, AR =3

SDIO. UART. SPI £ (W £{Z A

4.1.2 B/ By (ADC)

A Tl ) AR ) S e o

XL AT DASE A LA RE BN
Sk I0_MUX) . 24ith 7 RIFEIEA T, GPIO Ml s M ARFRIRAS

ESP32 L) 1 12-bit SAR ADC, JE3iH5 18 MEALEERA . N 1 SLBEARIIFE, ESP32 (1) ULP Hpib Pas AT
PAFERERR DT AN IR, U, Rl e i i A g e Ty e i CPU

WILE AR, 2 nTRCE 18 MEMIR ADC, T B .

7 6 filiid 17 ADC Fiftk
% 6: ADC #5#E:
24 i pu R/ME IZONIE HRAL
DNL (25 fkktt) | RTC #£iil#%; ADC ShZE 100 nF HLZ; -7 7 LSB
INL (FHArdELR1E) AN DC {55 HiE 25 °C; WI-Fi&BT k4] | —12 12 LSB
B RTC =il #% 200 ksps
R DIG % il s 2 Msps
BE :

* Atten=3 i, MIEEAKT 3,000 (RIEMELH 2,450 mV) ZJ5, KESH ERITME.

o [ iR AN 2 YRS BT ] DASRAS S 4 DNL
POAER T, S ZEpiEZES Sl £6%.

ghEIR,
ESP-IDF $24t 7 X} ADC1 i L Fplcifi Jr k. fiiJH eFuse Vref 2%

(ERCHE ISR ZE R AR 7 B . ) Q15 S o g RS B8 T 328 ) LA 3k AL AT A

4% 7: ADC BHfESR

24 ik =/ IME IS PNIEN FL
Atten=0, H M =JEF 100-950 mV -23 23 mV

. Atten=1, AL ETEE 100-1,250 mV -30 30 mV
Atten=2, H &L 150-1,750 mV -40 40 mV
Atten=3, H &L 150-2,450 mV -60 60 mV

4.1.3 HIRTERRES

ESP32 LAz /R s 2 B 1455 C (N-carrier) HFH BT o
B A — AN, XA/NETT ) ADC B
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4, MR AET e s AR

41.4 B/EiEH2 (DAC)

ESP32 £ 2 4~ 8-bit DAC il , 1F 2 BET 5570 Bl b 2 Bl He A5 S i, Pl ml A S T A
DAC Fa i h N E R ER AL 1 DRl 3% 2 4> DAC ATAME RS H R

4.1.5 [l ks

ESP32 it 72k 10 AL GPIO,  AERSHRIN i 415 SCH A iy EL e s Bl i = A A AR 22 5o X
TRV ) VR e P Al e R P B ) 2 SR 508 S o R X A8 /N i ot W DA P ft i o 7] DA B Xl
Wi, X8I T 10 ALK GPIO,

¢ 8: ESP32 LiyHz ALk GPIO

HUA XL BE 5 A 7K B AR
TO GPIO4
T1 GPIOO
T2 GPIO2
T3 MTDO
T4 MTCK
T5 MTDI
T6 MTMS
T7 GPIO27
T8 32K_XN
T9 32K_XP

4.1.6 H{RIIFEEREALES (ULP)

ULP A1 RTC {77 Deep-sleep B T U3 TR . UL, JF&FTTRL ULP LR OB 7
ot RTC fidfe e, (135AEA51E Deep-sleep BIAUFUISNE . PYRLEITAAPIEL R, 12 CPU 5%y
SNABAFAE SN BRSSP AL ORI L 7, 71 T BRI E

41.7 U XM MAC 1

ESP32 N LAKMIEfF ML T— A5 IEEE-802.3-2008 Arif py it vy 4z dild (MAC) 4111 . ESP32 FF#—4 4k
FRPIERZ 3 T (PHY) SRIEHESCIK LAN Sk (G, SLEr4) . B nad i idad 17 A MIESE 9 4
RMII {555 ESP32 4. PAKI MAC #2111 (EMAC) SHFPA R

¢ 10 Mbps F1 100 Mbps %

o LHIP) DMA #2588 SE AR MAC 42 115 % FH SRAM 2 [) 1) 5 18 % i

o AFRCH) MAC it (3FF VLAN)

o T (CSMA/CD) AR T #ft:

o MAC il 12 (i)

* 32-bit CRC H gl AN kR

o T HIBMAREHAL () FRdiil) 12 Rk g

o GCREMCE MY 32-bit ARESHD

o W FIFO HIFZA7 A Aot A% FIFO Fii%di FIFO 132 512 5+ (32-bit)
* fi& IEEE 1588 2008 (PTP V2) Ariffiyhiif: PTP CRgafi il s )
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e 25 MHz/50 MHz #)Bsf 4

4.1.8 SD/SDIO/MMC J:ML¥siiIzs
ESP32 4 J#—1~ SD/SDIO/MMC 54, Srik:
* SD Kk 3.0 i1 3.01 jfA4
* SDIO 3.0 fiiAc
o CE-ATA 1.1 JiiA
o ZHHAER (MMC 4.41 fiiA. eMMC 4.5 i A1 4.51 JiiA<)

Pedila e Bl Rk 80 MHz pyit Bl , I FLSCRF 3 i B 2z 1 bit, 4 bit A1 8 bit, 7 4-bit A & 2t
A, AIPASCHR 2 4> SD/SDIO/MMC4A.41 &, 383 HF 1 A 1.8 V ILET AR SD .

4.1.9 SDIO/SPI M\ WLEs ]2

ESP32 £ 747 & Tl i SDIO 2.0 Atk SD i i 1, I vk B HI 45661 SDIO B2 tpislijii SoC #
#ro ESP32 J{]{f SDIO S ERMAML. EALATPAE DT SDIO # 1 apfrds Hm i i 1) DMA 5|27 St a5 v
MFEINAE, TR FEZEAL T a4 A A R AT (v e (A -

SDIO/SPI ML il #5 HA AT Rpk -
o HHEPTERER O % 50 MHz, 3747 SPI. 1-bit SDIO Fil 4-bit SDIO ) f& it
o SRAEANBE S 14 ARt 1 i
o EALATEEVIA & A
o AP EAL, BB
o CRFEZNEST SDIO Bk By AR, [FRESCR 3 £ 35 SDIO MLk by selioi
o FATHUUNATIE 512 FAY
o WG AHLIETA b i T AR B A Xy
o T kL) DMA

4.1.10 @PWckS (UART)

ESP32 45 3 4~ UART $: 11, H UARTO. UART1 1 UART2, Z#i5bi(s (RS232 il RS485) Fil DA, i f%
#ARA 53] 5 Mbps. UART 23 CTS Ml RTS {5 5 AYRECHE DA LA Hids (XON A1 XOFF) . 3 A~ 3y il g
DMA s 5% CPU H#15H .

4111 I2IC N

ESP32 f 2 A~ 1PC Sz, M e, B2 Onl AHAE PC FHLEMAEL . 1PC #2132
o FrifEA= (100 Kbit/s)

Bt (400 Kbit/s)

o WA A Ak 5 MHz, {HAZ T SDA s

7-bit/10-bit F-fi- ik,

F-HIEAR

T ARG E A 2 A fras R Aa i 12C Hern, MM SEIE 2 RGN H] o
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4112 12S g1

ESP32 A 2 NFRHfE 12S 210 . X 2 AN AT DAL EALE WA, #Ee X T ak e AR TR, H Bkl
ok 8/16/32/48/64-bit [k N HEIE, TIHHIRM 10 kHz F] 40 MHz (%) BCK B4, 24 1 43k 2 4 12S #5211
L E A EURC, AU BT DA% 3] 45 DAC/CODEC.

24> IPS 3% LA & 1) DMA £iild . S5 PDM AT BT PCM 11

4.1.13 ZIIMERES

Ll AN SR 8 M RYZL A KB FIE N . GBI R PR K B R AR T ASCRR Z R LI . 8 ANiliE
FEH 1A~ 512 x 32-bit AT ERRHAAT U A B -

4114 Bkalik B
kit B e 7 A B B X e i s . P9 8 AN, RNl — R T B 4 ME S
T A DEAELEE 2 IR ES A 2 NMERIES . ST RERRE] TBROEREIE, BT A 1 A

4.1.15 JknpsEpE sl (PWM)

PWM $ il ol DA T UKEh By Eih AR REAT . iz hlas (5 PWM g imfas . PWM ST 1 4% I
BEAL. ERPE T AR B E R, Wl DASRSZIEAT . 44 PWM AT 8 14> PWM SEE A e . & A4 145t
T DARS B A MR 5 R A

41.16 LED PWM
LED PWM il g5 7T AZE 8 16 BN AECTHOE , BOB R RIA S 25 HE T E e

16 %15 57F 80 MHz APB kit N TAE, Hob 8 (5 530 il DABERRAH 0 A N B 8 MHz JiRizasit4d, w]
1E Light-sleep #izUF TAE. AEEES AR 1 4> 20-bit ERT 4, EREITTEGEE TS, F (a5 RN
1ms i, 525 PR B AT AR A 16 bit,

T I RT ASE RSO (25 ke 3 4b, Akl LED PWM SR [ gl 28 s inslasi b 523 b, aTAMT LED RGB
RAORBIE KRS -

4117 HirsheEn (SPI)

ESP32 f:75 3 41 SPI (SPI. HSPI 1 VSPI) #:11, A PAYE EMLBMAUEE, £ 1-line £ T8k 1/2/4-line XL T
WAEREUF TAE, YRR SPISZRF AT et

o 4 P SPI k%, BN T SPI IR (CPOL) 1AL (CPHA)
o IR SCRFE] 80 MHz (SEFR A SCRAIARIEZ R T BT ) pad. PCB £k, SME TR AE)
* B3R 64 byte 1 FIFO

i SPI 5 LR T PAZE SN flash/SRAM il LCD. 43—~ SPI 42 il g0 il 34 3] DMA Gl 18

4118 WEPEIRS

ESP32 Wit gl (i s, 20 sy, Hedn AES (FIPS PUB 197). SHA (FIPS PUB 180-4). RSA #iI
ECC %, S RpREGRY: . REMFGEMAzH . s ey L1 e) RSA, ECC. KETReE I K E bRz i
KK FEAT % 4096 bit.,

E PRI SRS s AR, RN TP R . NS SRR flash BN S S, B
& flash s AT A BT L
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4.2 HhE IS

2 9: AR KT

B &5 ) itk
ADC1_CHO SENSOR_VP
ADC1_CH1 SENSOR_VN
ADC1_CH2 SENSOR_CAPP
ADC1_CH3 SENSOR_CAPN
ADC1_CH4 32K_XP
ADC1_CH5 32K_XN
ADC1_CH6 VDET_1
ADC1_CH7 VDET_2

ADC ADC2_CHO GPIO4 2 4~ 12-bit SAR ADC
ADC2_CH1 GPIOO
ADC2_CH2 GPIO2
ADC2_CH3 MTDO
ADC2_CH4 MTCK
ADC2_CH5 MTDI
ADC2_CH6 MTMS
ADC2_CH7 GPI027
ADC2_CH8 GPI025
ADC2_CH9 GPI026

DAC DAC_T GPlo25 2 /~ 8-bit DAC
DAC_2 GPI026
TOUCHO GPIO4
TOUCH1 GPIO0
TOUCH2 GPIO2
TOUCH3 MTDO

s ToucH4 MTCK rh 2t
TOUCH5 MTDI
TOUCHS6 MTMS
TOUCH7 GPI027
TOUCHS 32K_XN
TOUCH9 32K_XP
MTDI MTDI

JTAG MTCK MTCK A JTAG
MTMS MTMS
MTDO MTDO
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| 5% (=gl e

HS2_CLK MTMS

HS2_CMD MTDO
SD/SDIO/MMC E#l | HS2_DATAO GPIO2 SHEVB.01 EfE SD 7R
e HS2_DATAT GPIO4

HS2_DATA2 MTDI

HS2_DATA3 MTCK

PWMO_OUTO~2
PWM1_OUT_INO~2

PWMO_FLT_INO~2 16-bit 11H 241 3 FE ] 724 PWM

LB PWM PWM1_FLT_INO~2 (£ GPIO %, RREEAHE 1 X HES . 3 AV
PWMO_CAP_INO~2 &S 3AFHmIES, & 3R
PWM1_CAP_INO~2 55

PWMO_SYNC_INO~2
PWM1_SYNC_INO~2

SD_CLK MTMS
SD_CMD MTDO
SD_DATAQ GPIO2
SD_DATA1 GPIO4
SD_DATA2 MTDI

SD_DATAS MTCK

SDIO/SPI AL il 2 SDIO #110, £§# SDIO V2.0 RATlkbrif,

UORXD_in
UOCTS_in
UODSR_in
UOTXD_out
UORTS_out
UODTR_out
UART U1RXD_in (L% GPIO M | 2 75 UART 845, SR PR I DMA
U1CTS_in
U1TXD_out
U1RTS_out
U2RXD_in
U2CTS_in
U2TXD_out
U2RTS_out

|I2CEXTO_SCL_in
I2CEXTO_SDA _in
I2CEXT1_SCL_in
I2CEXT1_SDA_in
|I2CEXTO_SCL_out
I2CEXTO_SDA_out
I2CEXT1_SCL_out
I2CEXT1_SDA_out

°C 2R GPIO B | 279 1PC s, SR EALEMAIEK
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BN

e

EH

Jifie

LED PWM

ledc_hs_sig_outO~7

ledc_ls_sig_outO~7

13 GPIO &

16 B a7 i@iE s R @80 MHz HH4/RTC
Bhah. (S HORERAEE : 16-bit,

12S

I2SOI_DATA_in0~15

12S00_BCK_in

12500_WS_in

12S0I_BCK_in

12S0I_WS_in

12S0I_H_SYNC

12S0I_V_SYNC

12S0I_H_ENABLE

12S00_BCK _out

12S00_WS_out

12S0I_BCK _out

[2S0l_WS_out

12SO0O_DATA_out0~23

12S1I_DATA_in0~15

12510_BCK_in

12S10_WS_in

12S11_BCK_in

12511_WS_in

12S1I_H_SYNC

12S11_V_SYNC

12511_H_ENABLE

12S10_BCK_out

12510_WS_out

2S11_BCK_out

12S11_WS_out

12S510_DATA_out0~23

£ GPIO &

AT LR SRR AR L, AT
LCD ¥z, camera HATEdE I
Ao

ZLANE AR

RMT_SIG_INO~7

RMT_SIG_OUTO~7

7 GPIO &

8 Bt IR Wy, SCRpANFBIEARTE .

i#H M SPI

HSPIQ_in/_out

HSPID_in/_out

HSPICLK _in/_out

HSPI_CSO0_in/_out

HSPI_CS1_out

HSPI_CS2_out

VSPIQ_in/_out

VSPID_in/_out

VSPICLK _in/_out

VSPI_CSO0_in/_out

VSPI_CS1_out

VSPI_CS2_out

13 GPIO &

Standard SPI % LG4l . Fik. MOSI
M MISO. x84 1 v] 1442 5 LCD 454Nk
WA, LRFAT AR

o THURMMBUELR;

o 4 Fpfiary SPI &g

o T[T SPI %R

o ik 64 45 FIFO 1 DMA.
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4, MR folE BB

20 55 =90l Yitig
SPIHD SD_DATA_2
SPIWP SD_DATA_3
SPICSO SD_CMD
SPICLK SD_CLK
SPIQ SD_DATA_ 0
SPID SD_DATA _1
HSPICLK MTMS
HSPICSO MTDO

I47 QSPI HSPIQ MTDI ¥} Standard SPI. Dual SPI 1 Quad SPI,
HSPID MTCK A PAZERESMER Flash I SRAM,
HSPIHD GPIO4
HSPIWP GPIO2
VSPICLK GPIO18
VSPICS0 GPIO5
VSPIQ GPIO19
VSPID GPI023
VSPIHD GPIO21
VSPIWP GPI022
EMAC_TX_CLK GPIOO
EMAC_RX_CLK GPIO5
EMAC_TX_EN GPIO21
EMAC_TXDO GPIO19
EMAC_TXD1 GPI022
EMAC_TXD2 MTMS
EMAC_TXD3 MTDI
EMAC_RX_ER MTCK
EMAC_RX_DV GPIO27
EMAC_RXDO GPIO25

EMAC EMAG. RXD1 GPIO26 PAKIM MAC. MI/RMII 41
EMAC_RXD2 UOTXD
EMAC_RXD3 MTDO
EMAC_CLK_OUT GPIO16
EMAC_CLK_OUT_180| GPIO17
EMAC_TX_ER GPIO4
EMAC_MDC_out 172 GPIO &1
EMAC_MDI_in 1175 GPIO %1
EMAC_MDO_out % GPIO 451
EMAC_CRS_out 172 GPIO &1
EMAC_COL _out 1175 GPIO %}
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B fFs EH Jifie

pcnt_sig_ch0_in0

pcnt_sig_ch1_in0

pecnt_ctrl_ch0_in0

pcnt_ctrl_ch1_in0

pcnt_sig_chO_in1

pcnt_sig_ch1_in1

pcnt_ctrl_ch0_in1

pcnt_ctrl_ch1_in1

pcnt_sig_ch0_in2

pcnt_sig_ch1_in2

pcnt_ctrl_ch0_in2

pecnt_ctrl_ch1_in2

pcnt_sig_ch0_in3

pcnt_sig_ch1_in3

pcnt_ctrl_ch0_in3
kbt s pent_ctrl_ch1_in3 3 GPIO &1
pcnt_sig_chO_in4

fikr it et 7 AR ik X ik
Bt sa R

pcnt_sig_ch1_in4

pcnt_ctrl_ch0_in4

pcnt_ctrl_ch1_in4

pcnt_sig_chO0_in5

pcnt_sig_ch1_in5

pcnt_ctrl_ch0_in5

pcnt_ctrl_ch1_in5

pcnt_sig_ch0_in6

pcnt_sig_ch1_in6

pcnt_ctrl_ch0_in6

pcnt_ctrl_ch1_in6

pcnt_sig_chO_in7

pcnt_sig_ch1_in7

pcnt_ctrl_chO_in7

pcnt_ctrl_ch1_in7
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5. WAk
5.1 #uxb K AE N

R A0 B K UE (EL AT BB B MR AR . X FUR SRR BUE I, A AR IR E R . I TR 4%

gz %E 1.
A 10 2tk p R AUE
ks 2 /M TN A
VDDA, VDD3P3, VDD3P3_RTC
’ ’ - ’ ke S -0.3 3.6 V
VDD3P3_CPU, VDD_SDIO BRI
loutput * |O %tﬂz%\%?}ﬁ B 1 1200 mA
Tstore ﬁﬁ%‘{ﬁg *40 1 50 OC

OB 1O iR AR T AR 26 °C PR Z, VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO =A™ A Yl i) 4 i th e 1l
- H L. SRR R TEGR R TARRES 24 /NS, P9REIEH TAF.

5.2 W IR

11 EBRULIREARAT

e S e/ ME AU KRME =<K{v2
VDDA, VDD3P3, VDD3P3_RTC !

! : =T A 23 3.3 36 v
VDD_SDIO (3.3 V mode) 2 o
VDD3P3_CPU L B L T 1.8 3.3 3.6 v
lvbp AN LR A L LR 0.5 - - A
T? AR 40 - 125 °C

1. 5 eFuse i}, VDD3P3_RTC Jw £/ 3.3V,
2. * VDD_SDIO Jy IO fyfltHi LI, M HMAFE MR AR IR . B B T 2% sk I0_MUX.

e VDD_SDIO 7] iy ESP32 it VDD3P3_RTC A= J{ :

- 24 VDD_SDIO 4bF 3.3 V iz}, fi VDD3P3_RTC j@it#y 6 Q HiFHE k. ik, VDD_SDIO Hixt
VDD3P3_RTC £ — & HiE .
- 24 VDD_SDIO 4T 1.8 V #ixif, e ESP32 Pyl LDO . LDO feffitii Kl 40 mA, i
FEFEEIH 1.65V ~ 2.0V,

* VDD_SDIO 7] fy /M HLE AL o
o WE(FEIESHTY 2.3 .
3. HiF ESP32-D2WD i A flash TR #1-40 °C ~ 105 °C, JifA ESP32-D2WD i A i ik AL A1-40 °C ~
105 °C, ESP32 Z4I| d HABI S A T AR flash, TAEEEFA-40 °C ~ 125 °C,
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5.3 HiMRE 3.3V, 25 °C)

%12 HAURE (3.3 V, 25 °C)

(=7 24 H/MA A | RRME BT
Cin IR - 2 - pF
Vrin o FEL P AL R 0.75xVDD! | - VDD!+0.3 | V
Vrr (i PNGENAS -0.3 - 0.25xVDD!| V
lra TR L AL - - 50 nA
7z AR S NG IV - - 50 nA
Vou o FEL AP R PR 0.8xVDD! | - . v
VoL R HL P4 - - 0.1xVDD! | V
o LT L VDD3P3_CPU Hi il 1 2 | - 40 - mA
los (VDD! =3.3V, Vo >=2.64V, | VDD3P3_RTC Hijeig 1 2 | - 40 - mA
TR B B AR B K ) VDD_SDIO Ha il - 3 - 20 - mA
oL R H P LR ] o8 ) A
(VDD! = 8.3V, Vo, = 0.495 V, 45 il i 55 B 15 Ay e K A1)
Rpu R - 45 - KQ
Rep L HLBH - 45 - Y
Vir_nrst | CHIP_PU & 7505 R (K FE P A & - - 0.6 vV
B

1. VDD 2 /O iyt B i, BRI 25 % I0_MUX,
2. VDD3P3_CPU FI VDD3P3_RTC H Itk it 5N A ) 47 Fit b A RSB I s/, % 40 mA J/INE 24 29 mA.,
3. VDD_SDIO H sty BN A 4437 L i LA BAVRS B8 I T O, A4 80 3/ 2 10 mA

5.4 w5k
213 itk
bIUREY bR WM 44 g
i iicd (ESD), st gt
o JEDEC EIA/JESD22-C101 +500 V, FTA 4 Pass
#izt (CDM) ! ks
il (ESD), AMARCE
N JEDEC EIA/JESD22-A114 +1500 V, Fi a5 Pass
fi3t (HBM) 2 8
E1 G H IR JEDEC STANDARD NO.78 +50 mA ~ +200 mA, %535, 10 ik | Pass
8 GEEIRE) JEDEC STANDARD NO.78 1.5 x Vmax, i, Vauppry Wi Pass
30 °C, 60% RH, 192 /hif, IR x 3
W U % (MSL) J-STD-020, MSL 3 ° DI IR X 8 o e
@260 °C
1. JEDEC Sk JEP157 #lsEE: 250 V CDM REGS7ERRIE ESD I a4,
2. JEDEC 3c#% JEP155 i : 500 V HBM R ZERRifE ESD i F 4247
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5.5 SHHIIMES

AR R R T 3.3 V Y. 25 °C FEEIREE, 7k RF 2 DAL e Mg RS R . Bl AR 5T 50% 1Y
Y EAUIEE N

14 RIS 8

5N RAME | WAUE RRME | B
K&i% 802.11b, DSSS 1 Mbps, POUT = +19.5dBm | - 240 - mA
&% 802.11g, OFDM 54 Mbps, POUT = +16 dBm | - 190 - mA
&% 802.11n, OFDM MCS7, POUT = +14 dBm - 180 - mA
Bk 802.11b/g/n - 95 ~ 100 - mA
&% BT/BLE, POUT = 0 dBm - 130 - mA
21 BT/BLE - 95~ 100 - mA
5.6 Wi-Fi %)%
2 15: Wi-Fi SH5ss Ik
ZH /M AU R HAL
LN 2412 - 2484 MHz
A BEA - - - Q
72.2 Mbps PA #i i I & 13 14 15 dBm
11b #i=UF PA By sh = 19.5 20 20.5 dBm
R
DSSS, 1 Mbps - -98 - dBm
CCK, 11 Mbps - -91 - dBm
OFDM, 6 Mbps - -93 - dBm
OFDM, 54 Mbps - -75 - dBm
HT20, MCSO0 - -93 - dBm
HT20, MCS7 - -73 - dBm
HT40, MCSO0 - -90 - dBm
HT40, MCS7 - -70 - dBm
MCS32 - -89 - dBm
KRB

OFDM, 6 Mbps - 37 - dB
OFDM, 54 Mbps - 21 - dB
HT20, MCSO0 - 37 - daB
HT20, MCS7 - 20 - dB

*ESP32 Wi-Fi SH451 i th FE BT ML B 5 B3 R~T A 06, #1360 QFN 6x6 (1) ESP32 ith f- (ESP32-DOWDQ6) 14 th BT A
30410 Q; H:34% QFN 5x5 [ ESP32 58 B (ESP32-DOWD, ESP32-D2WD, ESP32-SOWD) [ HH BT M 35+10 Q.

Espressif Systems 32 ESP32 5 R HiksH V2.7



5 WA 4

5.7 LML IF i
5.7.1 kg8 - LG E (BR)
2 16: BRI - JEREEE# (BR)
ZH A /ME L ALE BRIE X2
R @0.1% BER - - -94 dBm
BoKPlfEs @0.1% BER | - 0 i 4Bm
HAFE A L C/ - - +7 dB
F=FO+1MHz - - -6 dB
F=FO0-1MHz - - -6 dB
F=FO + 2 MHz - - 25 dB
SPTEEREE A 6 L C/ =0 5 i - - ey &
F=FO0+ 3 MHz - - -25 dB
F =FO -3 MHz - - 45 dB
30 MHz ~ 2000 MHz | —10 - dBm
e 2000 MHz ~ 2400 MHz | -27 - dBm
WNHE 2500 MHz ~ 3000 MHz | —27 - dBm
3000 MHz ~ 12.5 GHz | —10 - dBm
HiE - -36 - dBm
5.7.2 UL - LRI K (BR)
AT R GHESRRYE - JEREEE#E (BR)
ZH P3G B/AME | MBUE | BRME | BAL
SRPAA R S E % - - 0 dBm
WK - - 3 dBm
SRPAA) 2 47 i i - 12 - +12 dBm
20 dB #5E - - 0.9 MHz
F=F0+2MHz - 47 dBm
SSEY 2 IPIES F=FO0+3MHz - 55 dBm
F=FO0+>3MHz - -60 dBm
A flavg - - - 155 kHz
A f2max - 133.7 - kHz
A f2avg/A flavg - - 0.92 -
ICFT - - -7 kHz
R R - - 0.7 kHz/50 us
fm#% (DH1) - - 6 kHz
¥ (DH5) - - 6 kHz
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5.7.3  elds - Wik % (EDR)

26 18: HMR AR TE - Wi &odla % (EDR)

BH EX | ME | dumiE | Bkt | g
/4 DQPSK

A% @0.01% BER - - “90 ) dBm

KBS S @0.01% BER - - 0 - dBm

SLA 3 He /) . - - - 5
F=FO+1MHz - -7 - daB
F=F0-1MHz - -7 - dB
F=FO0+2MHz - -25 - dB

A PERE A L G/ T : R o
F=FO+3MHz - -25 - aB
F=FO0-3MHz - -45 - daB

8DPSK

R @0.01% BER - ] 84 _ dBm

BoRH 5% @0.01% BER - - 5 ] dBm

SEA 3 He /) . - = - =
F=FO+1MHz - 2 - aB
F=F0-1MHz - 2 - dB

SR L O E - Eg j:MMHHZZ : 722 : jg
F=FO+3MHz - -25 - aB
F=FO0-3MHz - -38 - dB

5.7.4 S - Wu e % (EDR)

A 19: LA - i Bdls % (EDR)

28 1 R/ME | MAUE | BROKME | BT
e IS - - 0 - dBm
Rzl K - - 3 - dBm
SRR AL - -12 - +12 dBm
/4 DQPSK max w0 - - -0.72 - kHz
/4 DQPSK max wi - - -6 - kHz
/4 DQPSK max Iwi + wOl - - ~7.42 - kHz
8DPSK max w0 - - 0.7 - kHz
8DPSK max wi - - -9.6 - kHz
8DPSK max Iwi + wOl - - -10 - kHz
RMS DEVM - 4.28 - %
/4 DQPSK k5 & 99% DEVM - 100 - %
Peak DEVM - 13.3 - %
RMS DEVM - 5.8 - %
8 DPSK il & 99% DEVM - 100 - %
Peak DEVM - 14 - %
AR F=F0+1MHz - 46 - dBm
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24 &1t FoME | BAUME | BoRfE | B
F=F0+2MHz - -40 - dBm
F=FO0+3MHz - -46 - dBm
F=FO+/>3MHz | - - -53 dBm

EDR 22} (37 4 - - 100 - %

5.8 {KYPFLIEA B

5.8.1 E:k?y
 20: (IRTRERE A B s Rtk

24 A BMA | BAME | BOKE | B
RiE @30.8% PER - - 97 - dBm
BB ES @30.8% PER | - 0 - - dBm
A L CA - - +10 - dB

F=FO+1MHz - -5 - dB

F=FO0-1MHz - -5 - dB

F=FO + 2 MHz - 25 - dB
SFE Al L G/ Yy - — - -

F=FO + 3 MHz - 25 - dB

F = FO -3 MHz - —45 - dB

30 MHz ~ 2000 MHz | —10 - - dBm
T 2000 MHz ~ 2400 MHz | -27 - - dBm
wHHE 2500 MHz ~ 3000 MHz | 27 - - dBm

3000 MHz ~ 12.5 GHz | —10 - - dBm
HiH - -36 - - dBm

5.8.2 KHIS
21 (IRURERE A & S s etk
24 A BoMA | BAME | ROKE | R
CIE IR - - 0 - dBm
Y DN - - 3 - dBm
S A i - 12 - +12 dBm
F=F0+2MHz - 52 - dBm
BSEY 2 IR F=FO0+3MHz - -58 - dBm
F=FO0 +>3MHz - -60 - dBm

A flavg - - - 265 kHz
A f2max - 247 - - kHz
A f2ayg/A flavg - - -0.92 - -
ICFT - - -10 - kHz
R - - 0.7 - kHz/50 ps
% - - 2 - kHz
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6. EHMHEL

PIN #1 DOT D 3] IR Dimensianal Ref
BY MARKING 0y | D1 Q"D REF.[ Min. | Nom. [ Max
pin1 L —0rTTTTTTTO //mo B+ A [0.800] 0.850 | 0.900
Pin2 | '@ = Pin 1 A1]0.000] --- [0.050
Pin3 L- b = Pin2 A3 0.203 Ref
= g |Pne D [ 5.950 soooe 6.050
48L SLP e Jig + g ¢ E |5.950] 6.000] 6.050
(EX6EMMY — B = D1 | £.250] 4300 [ 4350
B = E1 ] 4.250 ] 4.300 | 4.350
5 = b | 0.150 | 0.200 | 0.250
(N|aaa|C nnnNnAanNANnNn L 0.350 | 0.400 | 0.450
e 0.400 BSC
[Eleaalc] e o -
ol. of Farm&Paosition
EEE 0.10
bbb 0.10
TOP VIEW BOTTOM VIEW ;;; g;g
eee 0.08
fff 0.10
A
//|ccc|c r FA3 No+t
otes
NX* ? 1. Al DIMENSIONS ARE IN MILLIMETERS.
Al- SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
7: QFN48 (6x6 mm) 4k
D 5] e S[Frr@[C[AlE]
@ { Dimensional Ref
JT,ULUUUUUUUUUUJU REF.| Min. | Nom. | Max
A |0.800[0.850 ] 0.900
L
= = AT10000] — ] 0050
= - A3 0,203 Ref
48L SLP ! J:g 2 4 D | £950[5.000]5.050
T 5 - E ] 4.9505.000]5.050
(OxDmm? € = g D2 [3.650 [ 3.700 | 3.750
PIN #1 DOT__| = — E2 136503700 ] 3.750
BY MARKING |\ = = b [ 0130 ] 0180 | 0.230
b1 [0.070 | 0.120 | 0.170
Slaaalc O‘WOOOOWWW}TLPWWD
Pin1 Pin2 Pin3 ‘ | bl 3 C0.350 L 10350]0.400]0.450
e K— e «48m@ e 0.350 BSC
[oBamt ™ K 0250 Ref
Tol. of Form&Position
TOP VIEW BOTTOM VIEW EEE 0.10
e bbb 0.10
ccc 0.10
ddd 0.05
WEF . eee 0.08
A
Eeer b1 i ft 0.10
Al—T ! Notes
1. ALl DIMENSIONS ARE [N MILLIMETERS.
SIDE \/IEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.

¢l 8: QFN48 (5x5 mm) Hf &k

Be
MEHERRIEE, (SREBM Pin 1 (05 TG H0 wsEL m 3 T 40 5
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7 ST FeiT M1 &

7. RS RIS

ESP32 - D 0 WD Q6

S
Q6=QFN 66
N/A=QFN 55

BEER

WD=Wi-Fi b/g/n + BT/BLE &
AD=Wi-Fi a/b/g/n + BT/BLE Xi&
CD=Wi-Fi ac/c/b/n/g + BT/BLE X%

#RA I, Flash

0=7%

2=16 Mbit

A%

D=XX#%

S=81%

[#] 9: ESP32 y= 1%
T#ZE ESP32 HA ISR IWAE B .
& 22: {75 R

AR GELRSS Wi | AR flash FRK ESES
ESP32-DOWDQ6 Wiz | Tk AR flash Wi-Fi b/g/n + BT/BLE Uk QFN 6*6
ESP32-DOWD W% | Jei A flash Wi-Fi b/g/n + BT/BLE X% QFN 5*5
ESP32-D2WD WAZE | 16-Mbit ## AL flash (40 MHz) | Wi-Fi b/g/n + BT/BLE U QFN 5*5
ESP32-SOWD ¥ | LA flash Wi-Fi b/g/n + BT/BLE U QFN 5*5
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8. F 3 FiR

8. AT

8.1 Wik
ViIF] LA BER W] R 807 % ESP32 1y SCR B
o (ESP-IDF 4ifi45Eay
ESP32 M XTI A SRS, AT, R4 AP 4145

o (ESP32 HiARZHZ F iy
ZFMHEML T 6T ESP32 [ HEAA(EE, BIGESA-DIREBIH NPT . DR IR 74N AL E 55 .

o ESP32 {5
JEARELI N2 TR i PR, PCB sy, dilifis fpkh B .

e (ESP32 fili{fi i 15E)
T HHEML T ESP32 R4 7= g5 5, 5 ESP32 itk f, ESP32 #i4] PA K KA

o (ESP32 AT 544 5 fifi F /i f51»
SRS HiR ESP32 AT $8 4T RELA A F 3, HA LR ILI) AT $84- 6 /R, Hodp AT 354035
FLil AT 484, Wi-Fi Zigg AT 84, TCP/IP #H¢ AT #5844 ; (H F /R Bl t0F5 ik TCP % Fug, UDP f%
Wy, B, LR TOP RS 4555,

o URFEFMVIEE B

8.2 WFTEdA
PATR A % ESP32 b4 BT 5 .
o ESP32 {EZiikIX
AR TARNE (B28) ALK, HIP AT DATESX LR IR, Ar =20l R, I 5 H A TAR—e i
LI
o ESP32 GitHub
SRELE GitHub B ARZFFIEMFFKIH .
o ESP32 T.H
ESP32 flash F#k THPAK (ESP32 MK FE ).
o ESP32 IDF
ESP32 fifA A< IDF.
o ESP32 ¥y £rdk
ESP32 #H K T A SO A1 THBEE .
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http://espressif.com/zh-hans/support/download/documents?keys=参考设计
http://espressif.com/sites/default/files/documentation/esp32_hardware_design_guidelines_cn.pdf
http://www.espressif.com/sites/default/files/documentation/esp32_at_instruction_set_and_examples_cn.pdf
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https://www.esp32.com
https://github.com/espressif
http://www.espressif.com/zh-hans/support/download/other-tools?keys=&field_type_tid%5B%5D=13
http://www.espressif.com/zh-hans/support/download/sdks-demos?keys=&field_type_tid%5B%5D=13
http://www.espressif.com/zh-hans/products/hardware/esp32/resources

& A

K% A - ESP32 45l L
AL BT L]

A 23: I R

s | W

1 IO_MUX g, B e EnkJLA GPIO M UM A E .
PATE RS S AL, AN R RS AR B B AL/ P RAL . SENSOR_VP (GPIO36).

2 SENSOR_CAPP (GPIO37), SENSOR_CAPN (GPIO38). SENSOR_VN (GPIO39). VDET_1

(GPIO34). VDET_2 (GPIO35),

FES AR 4 A VDDA (B k). VDD3P3_RTC (RTC ®#iF). VDD3P3_CPU
(%% 10 F1 CPU Hi ¥ ), VDD_SDIO (SDIO 10 H1). VDD_SDIO 2 P& SDIO-LDO 1% H 5
3 SDIO-LDO il & 4ok 1.8 V 85 VDD3P3_RTC #[d]. Strapping & IF1 eFuse bit 3 [&] p
& SDIO-LDO MyERINHLE . Ak, BR{A P DABE B 2R s R s i 22 SDIO-LDO M. L
IO_MUX FE#H “Power Domain” —#=,

VDD3P3_RTC ki o g M B A BN BE, (3% 32 kHz fif&dk s . ADC. DAC PAKH

‘ AL A . WS % I0_MUX Figrh “Analog Function 1~37 42,
5 x4t VDD3P3_RTC i 3 k¢ RTC Function HjEE, g8 7r Deep-sleep BixX T 1§ i . 140, RTC-
GPIO ®] HiT- Deep-sleep 5l Tt Ao
GPIO 4 Ml % 3CHE I0_MUX g “Function 1~6”7 &A= 5111 6 NMIUFIIRE. DIRBLERE
ARV BEEA N-17, Ho NORDIfedn's. DA b B E S aisde -
e SD_* & SDIO MHLI{E=.
e HS1_* /2 SDIO E#liw 1 1 MfE5.
e HS2_* j& SDIO F ML 2 {55 .
5 o MT* 2 JTAG 55

* UO* /2 UARTO BiRfE
o U1 2 UARTT BiR{ES .
o U2* J& UART2 B (55
* SPI* & SPIO1 BitkifE5-.
* HSPI* j& SPI2 BirifES .
o VSPI* & SPI3 k{5,
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Jrs | B
F N Function R2E9%] N —41 Type. 552 NHIHlARILFEEED Function Frif . Type 1)
Mo XFTALETAE Function-N T, Type Irfaif 2

o It fUNHIA . WERIERET Function-N DAY HALIIRE, WIZE I A (G552 8
#| Function-N [y AMME2-,
e AUk . WARBESE T Function-N RAAMG AR, W] Function-N iy A5 5164
1.
10: {T At A . TR Function-N PASMYHABIIEE, W Function-V (% A {55454 O.
O: A%
T: .
I/O/T: ZIRefE S wEmA . MWl MEdiHAS .
N/O/T: ZEBUEZUERA . W FEPiHA A . RERE T Function-V RASMY H A
ThRE, W Function-N [ AfE5E R 1.
Filtn, 30 B4l /Eh HS1_CMD 5f SD_CMD f#i ], H:d HS1_CMD [y 80% 11/0/T. 1
A 30 S ESE HS1_CMD, 48 B s AR th 5 SDIO F=Alda il a2k 30 =4
AR BESE HS1_CMD, %t SDIO F=HLIHAMG S ER 1.
T— NS B A BR Sh 5 B AT DABLEL . 10_MUX 4% ) “Drive Strength” #2251 1 T BRA
fH. o, DRZ5E R I AR AR O AR P -

e 0: ~5mA

e 1: ~10 mA

e 2: ~20 mA

e 3: ~40 mA
ARINEN 2.
PE_EFL (wpu) FIPE T (wpd) SRR R ~75 pA.
IO_MUX Ftgrh “At Reset” #2451 TSI A IPPIRAS, GHGH A GIRE (e=1). WHE L
$r (wpu) FINE AL (wWpd). AL, A S RIERAL T4 th 25 HPIRAS .
IO_MUX A% H"After Reset” #2451 th T2 A GRS I RIZPIRES, WIEM AERE (e=1). W
10 E R (wpu) FIAE R (wpd). BALE, BAMERIEEE SN “Function 17 #i i AE H HAL
= Function 1 #£4H,
FH% Ethernet_MAC FTfiiA Ethernet MAC i3k N {55 LT, Ethernet MAC S HE MIl i
RMII AR 11, R SRR P PLL PRl SR R . % MILE% D1 R30,  Ethernet MAC 1]
fii TX_ERR {5, A4~ TX_ERR {5, MDC, MDIO, CRS #i1 COL ¥ M8 #{55, Ali@
it GPIO #H L 2| 414nf GPIO 4 .
Ftg GPIO_Matrix B T4k GPIO sz i . EIIRERLAL T & 155 AT WS BT rT GPIO
12 B . e GPIO_Matrix H, “The same input signal from 10_MUX core” #2150 il —#F,
AHEAFZEEN A 1O-MUX, W nTiE ) GPIO i FEme i 245 3 L
* g GPIO_Matrix oy, “ERINE” — AR AL GPIO B, A G5 HBIAME. [F5 195 0R
13 {H 1 2- 172807 GPIO_FUNCm_IN_INV_SEL 123 fE gt GPIO_FUNCm_IN_SEL 3t[FldsE. (m
HY BB Ay 1~255. )

~
° [ ] L] °

11
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A.2. GPIO_Matrix

# 24: GPIO_Matrix

o e | TESATEH . TRy
e | mAGEY ERINME 1O_MUX %tk il fES 6t (2
0 SPICLK in 0 yes SPICLK _out SPICLK oe
1 SPIQ_in 0 yes SPIQ_out SPIQ_oe
2 SPID_in 0 yes SPID_out SPID_oe
3 SPIHD_in 0 yes SPIHD_out SPIHD_oe
4 SPIWP_in 0 yes SPIWP_out SPIWP_oe
5 SPICSO0_in 0 yes SPICS0_out SPICS0_oe
6 SPICS1_in 0 no SPICS1_out SPICS1_oe
7 SPICS2_in 0 no SPICS2_out SPICS2_oe
8 HSPICLK _in 0 yes HSPICLK _out HSPICLK oe
9 HSPIQ_in 0 yes HSPIQ_out HSPIQ_oe
10 HSPID_in 0 yes HSPID_out HSPID_oe
11 HSPICSO_in 0 yes HSPICSO_out HSPICSO0_oe
12 HSPIHD_in 0 yes HSPIHD_out HSPIHD_oe
13 HSPIWP_in 0 yes HSPIWP_out HSPIWP_oe
14 UORXD_in 0 yes UOTXD_out 1’d1
15 UOCTS_in 0 yes UORTS_out 1'd1
16 UODSR_in 0 no UODTR_out 1’d1
17 U1RXD_in 0 yes U1TXD_out 1'd1
18 U1CTS_in 0 yes U1RTS_out 1'd1
23 12S00_BCK_in 0 no 12S00_BCK _out 1'd1
24 12S510_BCK_in 0 no 12S510_BCK _out 1'd1
25 12S00_WS_in 0 no 12S00_WS_out 1°d1
26 2S10_WS_in 0 no 12S10_WS_out 1'd1
27 12S01_BCK_in 0 no 12S01_BCK _out 1’d1
28 [2S0I_WS_in 0 no 12S0I_WS_out 1'd1
29 I2CEXTO_SCL_in 1 no I2CEXTO_SCL _out 1'd1
30 |I2CEXTO_SDA_in 1 no I2CEXTO_SDA_out 1'd1
31 pwmO_syncO_in 0 no sdio_tohost_int_out 1’'d1
32 pwmO_synci1_in 0 no pwmO_outOa 1’d1
33 pwmO_sync2_in 0 no pwmO_outOb 1’d1
34 pwmO_fO_in 0 no pwmO_out1a 1°d1
35 pwmO_f1_in 0 no pwmO_out1b 1'd1
36 pwmO_f2_in 0 no pwmO_out2a 1’d1
37 - 0 no pwmO_out2b 1’d1
39 pcnt_sig_ch0_in0 0 no - 1’'d1
40 pcnt_sig_ch1_in0 0 no - 1°d1
41 pcnt_ctrl_ch0_in0 0 no - 1’d1
42 pcnt_ctrl_ch1_in0 0 no - 1'd1
43 pcnt_sig_chO_in1 0 no - 1'd1
44 pcnt_sig_ch1_in1 0 no - 1’'d1
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o e | BTATAH e LR R
e | WARS HIANE 1O MUX %6 eSS A
45 pcnt_ctrl_chO_in1 0 no - 1’d1
46 pcnt_ctrl_ch1_in1 0 no - 1°d1
47 pcnt_sig_chO_in2 0 no - 1’d1
48 pcnt_sig_ch1_in2 0 no - 1°d1
49 pcnt_ctrl_ch0_in2 0 no - 1’d1
50 pecnt_ctrl_ch1_in2 0 no - 1’d1
51 pcnt_sig_ch0_in3 0 no - 1’d1
52 pcnt_sig_ch1_in3 0 no - 1’'d1
53 pcnt_ctrl_ch0_in3 0 no - 1°d1
54 pcnt_ctrl_ch1_in3 0 no - 1’d1
55 pcnt_sig_ch0_in4 0 no - 1°d1
56 pcnt_sig_ch1_in4 0 no - 1'd1
57 pcnt_ctrl_chO_in4 0 no - 1'd1
58 pcnt_ctrl_ch1_in4 0 no - 1’d1
61 HSPICS1_in 0 no HSPICS1_out HSPICS1_oe
62 HSPICS2_in 0 no HSPICS2_out HSPICS2_oe
63 VSPICLK _in 0 yes VSPICLK _out_mux VSPICLK _oe
64 VSPIQ_in 0 yes VSPIQ_out VSPIQ_oe
65 VSPID_in 0 yes VSPID_out VSPID_oe
66 VSPIHD_in 0 yes VSPIHD_out VSPIHD_oe
67 VSPIWP_in 0 yes VSPIWP_out VSPIWP_oe
68 VSPICSO_in 0 yes VSPICSO_out VSPICSO_oe
69 VSPICS1_in 0 no VSPICS1_out VSPICS1_oe
70 VSPICS2_in 0 no VSPICS2_out VSPICS2_oe
71 pcnt_sig_ch0_in5 0 no ledc_hs_sig_outO 1'd1
72 pcnt_sig_ch1_in5 0 no ledc_hs_sig_out1 1°d1
73 pcnt_ctrl_chO_in5 0 no ledc_hs_sig_out?2 1’d1
74 pcnt_ctrl_ch1_in5 0 no ledc_hs_sig_out3 1°d1
75 pcnt_sig_chO_in6 0 no ledc_hs_sig_out4 1'd1
76 pcnt_sig_ch1_in6 0 no ledc_hs_sig_outb 1'd1
77 pcnt_ctrl_chO_in6 0 no ledc_hs_sig_out6 1'd1
78 pcnt_ctrl_ch1_in6 0 no ledc_hs_sig_out7 1’d1
79 pcnt_sig_ch0_in7 0 no ledc_Is_sig_outO 1°d1
80 pcnt_sig_chi_in7 0 no ledc_ls_sig_outt 1'd1
81 pcnt_ctrl_chO_in7 0 no ledc_Is_sig_out2 1°d1
82 pcnt_ctrl_ch1_in7 0 no ledc_ls_sig_out3 1'd1
83 rmt_sig_in0 0 no ledc_lIs_sig_out4 1°d1
84 rmt_sig_in1 0 no ledc_ls_sig_outb 1'd1
85 rmt_sig_in2 0 no ledc_Is_sig_out6 1’d1
86 rmt_sig_in3 0 no ledc_Is_sig_out7 1°d1
87 rmt_sig_in4 0 no rmt_sig_outO 1'd1
88 rmt_sig_in5 0 no rmt_sig_out 1’'d1
89 rmt_sig_in6 0 no rmt_sig_out2 1'd1
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90 rmt_sig_in7 0 no rmt_sig_out3 1°d1
91 - - - rmt_sig_out4 1°d1
92 - - - rmt_sig_out6 1’d1
94 - - - rmt_sig_out7 1°d1
95 [2CEXT1_SCL_in 1 no I2CEXT1_SCL_out 1'd1
96 I2CEXT1_SDA_in 1 no I2CEXT1_SDA_out 1'd1
97 host_card_detect_n_1| O no host_ccmd_od_pullup_en_n | 1’d1
98 host_card_detect_n_2 | O no host_rst_n_1 1’'d1
99 host_card_write_prt_1| O no host_rst_n_2 1°d1
100 host_card_write_prt_2 | O no gpio_sd0_out 1’d1
101 host_card_int_n_1 0 no gpio_sd1_out 1°d1
102 host_card_int_n_2 0 no gpio_sd2_out 1'd1
103 pwm1_syncO_in 0 no gpio_sd3_out 1’'d1
104 pwm1_synci_in 0 no gpio_sd4_out 1’d1
105 pwm1_sync2_in 0 no gpio_sdb5_out 1’d1
106 pwm1_f0_in 0 no gpio_sd6_out 1°d1
107 pwmi_f1_in 0 no gpio_sd7_out 1’d1
108 pwm1_f2_in 0 no pwm1_outOa 1’d1
109 pwmO_capO_in 0 no pwm1_outOb 1’d1
110 pwmO_capi1_in 0 no pwmi_out1a 1’'d1
111 pwmO_cap2_in 0 no pwmi1_out1b 1°d1
112 pwm1_cap0_in 0 no pwm1_out2a 1'd1
113 pwmi1_capl_in 0 no pwm1_out2b 1'd1
114 pwm1_cap2_in 0 no pwm2_out1h 1'd1
115 pwm?2_{flta 1 no pwm2_out1| 1’d1
116 pwm?2_fltb 1 no pwm2_out2h 1'd1
117 pwm2_cap1_in 0 no pwm2_out2| 1’d1
118 pwm2_cap2_in 0 no pwm2_out3h 1°d1
119 pwm2_cap3_in 0 no pwm2_out3| 1’d1
120 pwm3_flta 1 no pwm2_out4h 1’d1
121 pwm3_fltb 1 no pwm2_out4l 1'd1
122 pwm3_cap1_in 0 no - 1’d1
123 pwm3_cap2_in 0 no - 1°d1
124 pwm3_cap3_in 0 no - 1’d1
140 I12S0I_DATA_in0 0 no 12S00_DATA_outO 1'd1
141 I2S0I_DATA_in1 0 no 12S00_DATA _out 1'd1
142 |2S0I_DATA_in2 0 no 12S00_DATA_out? 1'd1
143 I2S0I_DATA_in3 0 no 12S00_DATA_out3 1'd1
144 |2S0I_DATA_in4 0 no 12S00_DATA_out4 1'd1
145 I2S0I_DATA_in5 0 no 12S00_DATA_outb 1’d1
146 I2S0I_DATA_in6 0 no 12S00_DATA_out6 1'd1
147 I2S0I_DATA_in7 0 no 12S00_DATA _out7 1'd1
148 I2S0I_DATA_in8 0 no 12S00_DATA_out8 1'd1
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149 [2S0I_DATA_in9 0 no 12S00_DATA_out9 1’d1
150 I2S0I_DATA_in10 0 no 12S00O_DATA _out10 1'd1
151 [12S0I_DATA_in11 0 no [2SOO_DATA_out11 1’d1
152 I2SOI_DATA_in12 0 no 12S0O_DATA_out12 1'd1
153 I2S0I_DATA_in13 0 no 12S00_DATA_out13 1'd1
154 I2SOI_DATA_in14 0 no 12SOO_DATA_out14 1'd1
155 |2S0I_DATA_in15 0 no 12S00O_DATA_out15 1'd1
156 - - - 12S00_DATA_out16 1’'d1
157 - - - 12S0O_DATA_out17 1'd1
158 - - - 12S00O_DATA_out18 1'd1
159 - - - 12S0O_DATA_out19 1'd1
160 - - - 12S00_DATA _out20 1'd1
161 - - - [2S00O_DATA_out21 1’d1
162 - - - 12S00O_DATA_out22 1'd1
163 - - - 12S00_DATA_out23 1’d1
164 12S11_BCK_in 0 no 12S11_BCK_out 1'd1
165 12S1I_WS_in 0 no 12S11_WS_out 1'd1
166 12S11_DATA_inO 0 no 12S10_DATA_out0 1'd1
167 12S11_DATA_int 0 no 12S10_DATA_outt 1'd1
168 12S11_DATA_in2 0 no [2S10_DATA_out2 1’d1
169 [2S11_DATA_in3 0 no 12S10_DATA_out3 1'd1
170 [2S1I_DATA_in4 0 no 12S10_DATA _out4 1'd1
171 12S1I_DATA_in5 0 no 12S10_DATA_outb 1'd1
172 12S11_DATA_in6 0 no 12S10_DATA_out6 1'd1
173 12S11_DATA_in7 0 no [2S10_DATA_out7 1'd1
174 12S11_DATA_in8 0 no 12S10_DATA_out8 1'd1
175 12S11_DATA_in9 0 no 12S10_DATA_out9 1’d1
176 12S1I_DATA_in10 0 no 12S10_DATA_out10 1'd1
177 12S1]_DATA_in11 0 no 12S10O_DATA _out11 1'd1
178 I12S1I_DATA_in12 0 no 12S10O_DATA_out12 1'd1
179 I12S1I_DATA_in13 0 no 12S10_DATA_out13 1'd1
180 [2S11_DATA_in14 0 no 12S10_DATA out14 1’d1
181 I12S1I_DATA_in15 0 no 12S10O_DATA_out15 1'd1
182 - - - 12S10_DATA_out16 1’d1
183 - - - 12S10O_DATA_out17 1'd1
184 - - - 12S10_DATA _out18 1’d1
185 - - - 12S10_DATA_out19 1’d1
186 - - - 12S10_DATA_out20 1'd1
187 - - - 12S10_DATA_out21 1’d1
188 - - - 12S10_DATA_out22 1'd1
189 - - - 12S10_DATA_out23 1'd1
190 12S0I_H_SYNC 0 no pwm3_out1h 1'd1
191 [12S01_V_SYNC 0 no pwm3_out1l 1’d1
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192 12S0I_H_ENABLE 0 no pwm3_out2h 1'd1
193 [2S1I_H_SYNC 0 no pwm3_out2| 1'd1
194 12S11_V_SYNC 0 no pwm3_out3h 1'd1
195 12S1I_H_ENABLE 0 no pwm3_out3l 1°d1
196 - - - pwm3_out4h 1’d1
197 - - - pwm3_out4l 1'd1
198 U2RXD_in 0 yes U2TXD_out 1’d1
199 U2CTS_in 0 yes U2RTS_out 1°d1
200 emac_mdc_i 0 no emac_mdc_o emac_mdc_oe
201 emac_mdi_i 0 no emac_mdo_o emac_mdo_o_e
202 emac_crs_i 0 no emac_crs_o emac_crs_oe
203 emac_col_i 0 no emac_col_o emac_col_oe
204 pcmfsync_in 0 no bt_audio0_irg 1’d1
205 pcmclk_in 0 no bt_audiol_irq 1’d1
206 pcmdin 0 no bt_audio?2_irq 1’d1
207 - - - ble_audioO_irg 1°d1
208 - - - ble_audiol_irg 1’d1
209 - - - ble_audio2_irq 1'd1
210 - - - pcmfsync_out pcmfsync_en
211 - - - pcmclk_out pcmcelk_en
212 - - - pcmdout pcmdout_en
213 - - - ble_audio_syncO_p 1’d1
214 - - - ble_audio_synci1_p 1'd1
215 - - - ble_audio_sync2_p 1’d1
224 - - - sig_in_func224 1'd1
225 - - - sig_in_func225 1°d1
226 - - - sig_in_func226 1'd1
227 - - - sig_in_func227 1°d1
228 - - - sig_in_func228 1'd1
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A.3. Ethernet MAC

¢ 25: Ethernet_MAC

PIN Name Function6 MIl (int_osc) MIl (ext_osc) | RMII (int_osc) RMII (ext_osc)
GPIOO EMAC_TX_CLK TX_CLK()) TX_CLK(l) CLK_OUT(O) EXT_OSC_CLK()
GPIO5 EMAC_RX_CLK RX_CLK () RX_CLK () - -
GPIO21 EMAC_TX_EN TX_EN(O) TX_EN(O) TX_EN(O) TX_EN(O)
GPIO19 EMAC_TXDO TXD[0](O) TXD[0](O) TXD[0)(O) TXDI[O](O)
GPIO22 EMAC_TXD1 TXD[1](O) TXD[1](O) TXD[1](O) TXD[1](O)
MTMS EMAC_TXD2 TXD[2](O) TXD[2](O) - -
MTDI EMAC_TXDS TXD[3](O) TXD[3](O) - -
MTCK EMAC_RX_ER RX_ER(l) RX_ER() - -
GPIO27 EMAC_RX_DV RX_DV()) RX_DV() CRS_DV() CRS_DV()
GPIO25 EMAC_RXDO RXDIO]()) RXDI[O]() RXD[0](l) RXD[O](l)
GPIO26 EMAC_RXD1 RXD[1](l) RXD[1](1) RXD[1](l) RXD[1]()
UOTXD EMAC_RXD2 RXD[2](l) RXD[2](l) - -
MTDO EMAC_RXDS3 RXD[3](l) RXD[3](l) - -
GPIO16 EMAC_CLK_OUT CLK_OUT(O) - CLK_OUT(O) -
GPIO17 EMAC_CLK_OUT_180| CLK_OUT_180(0) - CLK_OUT_180(0) -
GPIO4 EMAC_TX_ER TX_ERR(O)* TX_ERRO)* | - -
In GPIO Matrix* | - MDC(O) MDC(O) MDC(O) MDC(O)
In GPIO Matrix* | - MDIO(IO) MDIO(IO) MDIO(IO) MDIO(IO)
In GPIO Matrix* | - CRS(l) CRS()) - -
In GPIO Matrix* | - COoL(l COL()) - -
* P 1. GPIO Matrix r] PLEATE GPIO, 2. TX_ERR (O) JEhik

A.4. 10_MUX

IO_MUX B BEE L F—
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LTN H-5 M3 2edS3

PinNo. SoMe' L, AnalogPin
1 VDDA

2 LNAIN

3 VDD3P3

4 vDD3P3

5 SENSOR VP
6 SENSOR_CAPP
7 SENSOR_CAPN
s SENSOR_VN
9 CHIP_PU
1 VDET 1

1 VDET 2

12 32K XP

13 326X
i

15

16

7

18

1 VDD3P3 RTC

20

2

2

2

2

2

2 VDD_SDIO

2

2

2

E

3

2

3

3

35

36

a7 VDD3P3 CPU

38

3

o

“

a2

) VDDA

“ XTALN
a5 XTAL P

® VDDA

a cap2

s cAP1

Notes:
+ wpu: weak pull-up;

+ wpd: weak pull-down;

+ ie: input enable;

+ oe: output enable;
Please see Table: Notes on ESP32 Pin Lists for more information. (i52%%: B2 5EH, )
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Digital Pin

GPIO25
GPIO26
GPIo27

GPIO2
GPIOD
GPIO4

GPIO16

GPIO17
SD_DATA 2
SD_DATA 3
SD_CMD
SD_CLK
SD_DATA 0
SD_DATA 1
GPIOS
GPIO18
GPI023

GPIO19
GPI022

GPIO21

Power Domain

VDDA supply in
VDD3P3

VDD3P3 supply in
VDD3P3 supply in
VDD3P3 RTC
VDD3P3 RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC

VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC supply in
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC

VDD_SDIO
VDD_SDIO supply out/in
VDD_SDIO

VDD_SDIO

VDD_SDIO

VDD_SDIO

VDD_SDIO

VDD_SDIO

VDD_SDIO
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU

VDD3P3_CPU supply in
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU

VDDA supply in

VDDA

VDDA

VDDA supply in

Analog Analog
Function!  Function2

ADC_H ADC1_CHO
ADC_H ADC1_CH1
ADC_H ADC1_CH2
ADC_H ADC1_CH3
ADC1_CH&
ADC1_CH7

XTAL 32K P ADG1_CH4

XTAL_32K N ADC1_CH5
DAC_1 ADC2_CH8
DAC_2 ADC2_CH9
ADC2_CH7
ADC2_CH8
ADC2_CH5

ADC2_CH4
ADC2_CH3
ADC2_CH2
ADC2_CH1
ADC2_CHO

Analog
Function3

TOUCH9

TOUCH8

TOUCH?
TOUCHS
TOUCHS

TOUCH4
TOUCH3
TOUCH2
TOUCH1
TOUCHO

RTC
Functiont

RTC_GPIOO
RTC_GPIO1
RTC_GPIO2
RTC_GPIO3

RTC_GPIO4
RTC_GPIOS
RTC_GPIO9

RTC_GPIO8
RTC_GPIOS
RTC_GPIO7
RTC_GPIO17
RTC_GPIO16
RTC_GPIO15

RTC_GPIO14
RTC_GPIO13
RTC_GPIO12
RTC_GPIO11
RTC_GPIO10

RTC
Function2

12C_SDA
12C_SCL
12C_SDA
12C_SCL

10_MUX

Function1

GPIO36
GPIO37
GPI038
GPIO39

GPIO34
GPIO35
GPIO32

GPIO33
GPIO25
GPIO26

MTCK

GPIO2
GPIOO
GPIO4

GPIO16

GPIO17
SD_DATA2
SD_DATA3
SD_CMD
SD_CLK
SD_DATAO
SD_DATA1
GPIOS
GPIO18
GPI023

GPIO19
GPIO22
UORXD
UoTXD
GPIO21

Type  Function2 Type

|
1
vorr

vorr
vorr
vorr
vorr
0
"

"
o

vorr
vorr
vorr

vorr

vorr
nom
/o
1om
0
nom
nom
vorT
vorr
vorr

vorr
vorT
"
o
vorr

HSPICLK
HSPIQ

HSPID
HSPICSO
HSPIWP.
CLK_OUT1
HSPIHD.

SPIHD
SPIWP
SPICSO
SPICLK
sPIQ
SPID
VSPICSO
VSPICLK
VSPID

vsPiQ
VSPIWP
CLK_OUT2
CLK_OUT3
VSPIHD

vorr
vorr

vorr
vorr
vorr
o

vorr

vorr
vorr
vorr
vorr
vorr
vorr
vorr
vorr
vorr

vorr
vorr
o
o
vorr

Functiond Type Functiond

GPIO36
GPIO3T
GPI038
GPI039

GPI034
GPI035
GPIO32

GPI033
GPIO25
GPI026
GPI027
GPIO14
GPIO12

GPIO13
GPIO15
GPIO2
GPIOD
GPIO4

GPIO16

GPIO17
GPIO9
GPIO10
GPIOT1
GPIOS
GPIO7
GPIO8
GPIOS
GPIO18
GPI023

GPIO19
GPIO22
GPIO3
GPIO1
GPI021

|
|
1o

1o
1orr
1ot
o
vorr
1o

vorr
o

1o

HS2_CLK
HS2_DATA2

HS2_DATA3
HS2_CMD
HS2_DATAD

HS2_DATA

HS1_DATA4

HS1_DATAS
HS1_DATA2
HS1_DATA3
HS1_CMD
HS1_CLK
HS1_DATAD
HS1_DATA1
HS1_DATAG
HS1_DATA7
HS1_STROBE

UocTs
UORTS

Type

o
nom

nom
nom
nom

nom

nom

nom
nom
nom
nom

nom
nom
nom
nom
0

"

Function5 Type  Function6

SD_CLK
SD_DATA2

SD_DATA3
SD_CMD
SD_DATAO

SD_DATA1

U2RXD.

u2TXD
UTRXD.
utTXD
U1RTS
u1cTs
U2RTS
u2cTS

0
nom

nom

nom

nom

1om

1"

EMAG_RXDO
EMAC_RXD1
EMAC_RX_DV
EMAG_TXD2
EMAC_TXD3

EMAC_RX_ER
EMAC_RXD3

EMAC_TX_CLK
EMAC_TX_ER

EMAC_CLK_OUT

EMAC_CLK_OUT_180

EMAC_RX_CLK

EMAG_TXDO
EMAC_TXD1

EMAC_RXD2
EMAC_TX_EN

Type

oo~ - -

o

o

Drive Strength

@az20ma)  AtReset
08=0, ie=0
080, ie=0
06=0, ie=0
080, ie=0
00, ie=0
08=0, i

2d2 06=0, ie=

2d2 080, ie=0

2d2 080, ie=0

2d2 080, ie=0

2d2 0e=0, ie=0

2d2 0=0, ie=0

2d2 08=0, ie=

2d2 060, ie=0

2d2 0e=0, ie=1, wpu

2d2 0=0, ie=1, wpd

2d2 080, ie=1, wpu

2d2 0e=0, ie=1, wpd

2d2 0e=0, i

2d2 0e=0, ie=0

2d2 0e=0, ie=1, wpu

2d2 0e=0, ie=1, wpu

2d2 08=0, ie=1, wpu

2d2 0e=0, ie=1, wpu

2d2 08=0, i

2d2 0e=0, i

2d2 00, ie=1, wpu

2d2 080, i

2d2 00, ie=0

2d2

2d2

2d2

2d2 060, ie=1, wpu

2d2 0e=0, i

www.espressif.com

After Reset

0e=0, ie=1, wpu
0e=0, ie=1, wpd

ie=1, wpu
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il

il

H 31

JiA

KA

2018.11

V2.7

BOHET 1.5;
PR IO_MUX & IE LR

2018.10

V2.6

BORTEY 6 B

2018.08

V2.5

o FEX N0 “HXHRABUEE” R 10 i th SR
o ¥EK 12 “DC ELHHTRFIE” i i JRIsk B L T 9 8
o HHr IO_MUX A PRI ) 44 5 o

2018.07

V2.4

o MR {E L RE (PTA) AR

o {EEEAY 2.3 FLFAE B N ESP32 AL, A (I RIS A A ;
® TEE 5 “AFUFEH T IIAE” AUz 7 e

o FEFEY 4.1.2 FIE i ADC FRIEFIR LR .

2018.06

V2.3

TEF 5 “ORFETIFERFRTIRE” Hén 160 MHz ZhkE.

2018.05

V2.2

e J3 1 71 VDD3P3_RTC WJHLETEREIH 1.8-3.6V Bl 2.3-3.6V;
o HUBTECTY 2.3 R AL
o HHrEy 3.1.3 SR Flash il SRAM;
* HUBTER S AFEITIFERN R IIRE;
o MMERA KRR A
HLCRF A S P B -
o TR 10 At RAUE
o IR 1 HWCT AR
* M= 12 DC AL R
o Hn 13 nEEME;
o FUBTR AT RATARREE- RO R R R, CARE AR SH
o HUBrE 19 RG-SR AR W KT “r/4 DQPSK I ik
&7, “8 DPSKRITHIAEIE" F1 “af INARBUASS" S8
o HUBTR 21 ARIIFEHET S AR R R, BRI S

2018.01

V2.1

o MHERFR BRI 2

o MR R AR i AU 2 A G 25

* ijiH] ESP32-D2WD ) CPU % 160 MHz, it Ak flash “Jy 40 MHz;
o FEFYY 2.3 RUE PRI .

2017.12

V2.0

FEFRTY 6 FRAFR A, S BT R

2017.10

V1.9

o HUHIER 1 A CHIP_PU ffiik ;

o TEFEY 2.3 HLYFAT Bt I — 45 U0 H ;

* EE Y 2.4 Strapping &I KT8 RGE AL

o FEFEAY 3.5.1 Wi-Fi SRR P I R SRR BRI A

o JBRFE 5 “ORIKHEMR 7 MY T Active sleep il Modem-sleep [i5iH] .

2017.08

V1.8

o M 4 FAY, Wik 4.2;
o WK 1 h—AbEER.
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H 11 A | EA
o fFEY 1.3 i DR “Riik 12 dBm”; NZIF Sl BLE Bl R BUE L
>N -97 dBm;

o IR HRER 4%
o BAINET 3.1.1 1 160 MHz bR ;
o YpEEHT 3.5.1 1 KA MK 20.5 dBm:;
* Ty 3.6.1 fify) Class-1. Class-2 Fl Class-3 % Sl tH B2 Al sh s 45 il 8 Bl vl
R “Fik 24 dBY; IR NZIF Bl i sh S RIVE R el “#iid 97 dB”;
o YUHIFR 5 ANRITFERI N TIRE, RGP SR UL ;
2017.08 | V1.7 o WHET 4.1.1, 4.1.9;
o HHIER 10 WBRSEL:
o HUHIER 14 FHRIIRESEL, I GBI I T 5 A el 50%;
o TUHIE 16 Wi-Fi SPIERYE, JFRoCT “Hti b BB
o WHFE 16, 18, 20 iy “REE” S5
o YU A7, 19, 21 iy “BPEUZ SR, OGP REE" S5, HRgm
“WhamiEhb K" S5G
o R TR il B % SRR R 19 A 5
o BTN UE AN B R
TP AL IR A R
2017.06 | V1.6 o BRI 1.1.2 TR AN S 205
o JEEHT 4.1.1 Hify GPIO & HIANECh 34,
o YUFE 1.4.1 CPU FIA7fiff vh ik iy v e ]
o HHET 2.3 BB P ;
2017.06 | V1.5 o TR 10 WIRSEL
o YRR 28 EMNH UL EE 8 S rh BT A I IR B i BT 5
o SN SCRY AR B AL
o FEEEY 1.4.2 WP RPN E I P oo T AN E S SRR A U 5
o HIMEETY 2.4 Strapping 4 I BT ;
o Bi£ 10 RS HCP i RURSNRE Iy h 12 mA Bk 80 mA;
2017.05 | V1.4 o 53 15 Wi-Fi S b A PEALE 509 i ki i FELALE 30410 Q;
o YUHET 3.7 RTC FRIIFEE
o TEFR 23 IR UL 8 S halin—44id;
o JiIZ I0_MUX H# GPIO20.
o BN SE ESP32 45 MG
2017.04 | V1.3 o HITFEME Wi-Fi BHERE
o HHTI ESP32 TR (E15h QFN 5*5)
o HEINFA A BT
o HURIEEY v BARA AU .

2017.03 V1.2
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H 11

A

KA

2017.02

V1.1

o HMEAT ;AL AT AR L
o FUBTET MCU Ml e

o FUBTET DIREHE;

o BUBTEY B RIE G

o HUBTECTY CPU RIfFfiti;

o BURTET EH PLL I

o HUBTET MIRSALG

o RUBTEY EPREE

o BUBTECY ) BHi.

2016.08

V1.0

B A
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