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GND 72 ~90, 92 ~99 P B
3v3 3,4 P HLr
LT Ot ERE
EN S) RHEF: 0 R
WEARELL EN FHIESS .
GPIO2, LP_GPIO2, LP_UART_DTRN, LP_SPI_CK,
|02 6 l/0/T
LP_PROBE_TOP_0OUT2, LCD_DATA19_OUT
GPIO3, LP_GPIO3, LP_UART_DSRN, LP_SPI_CS,
103 7 [/0/T
LP_PROBE_TOP_OUTS3, LCD_DATA20_OUT
|00 8 [/0/T | GPIOO, LP_GPIOO, XTAL_32K_N, LP_PROBE_TOP_OUTO
|01 9 [/O0/T | GPIO1, LP_GPIO1, XTAL_32K_P, LP_PROBE_TOP_OUT1
GPIO4, LP_GPIO4, LP_UART_RTSN, LP_SPI_D, LP_PROBE_TOP_OUT4,
|04 10 [/0/T
LCD_DATA21_OUT
GPIO5, LP_GPIO5, LP_UART_CTSN, LP_SPI_Q,
|05 n [/O/T
LP_PROBE_TOP_OUT5, LCD_DATA22_OUT
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1013 19 I/0/T | GPIO13, TOUCH_CH7 GMAC_RMII_CLK, LCD_DATA5_OUT, SPI2_Q
1014 20 [/0/T | GPIO14, TOUCH_CH8, GMAC_RX_CLK, LCD_DATA6_OUT, SPI2_WP
1015 21 I/0/T | GPIO15, TOUCH_CH9, GMAC_PHY_RXDV, LCD_DATA7 _OUT, SPI2_104
|016 22 [/0/T | GPIO16, TOUCH_CH10, GMAC_PHY_RXD3, LCD_DATA8_OQUT, SPI2_105
|07 23 [/0/T | GPIO17, TOUCH_CH11, GMAC_PHY_RXD2, LCD_DATA9_OUT, SPI2_106
1018 24 [/0/T | GPIO18, TOUCH_CH12, GMAC_PHY_RXD1, LCD_DATA10_OUT, SPI2_107
GPI019, TOUCH_CH13, GMAC_PHY_RXDO, LCD_DATA11_OUT,
1019 25 l/O/T
SPI2_DQS
SD_DO 27 [/0/T | SDIO_DATAO, GPIO20, SPI2_CK
SD_D1 28 [/0/T | SDIO_DATA1, GPIO21, SPI2_D
SD_D2 29 I/0/T | SDIO_DATA2, GPIO22, SPI2_Q
W
IRE(E AR 14 ESP32-S31-WROOM-3 & WROOM-3U $ R4 45 vO.7

S SCRY L PRELIMINARY


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=10741&sections=&version=0.7

% 31— 4 b
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SD_D3 30 I/O0/T | SDIO_DATAS, GPI023, SPI2_CS

SD_CLK 31 I/0/T | SDIO_CLK, GPI024, SPI2_HOLD

SD_CMD 32 [/0/T | SDIO_CMD, GPIO25, SPI2_WP

NC 33 ~39 - 2305

USB_DP 40 I/0/T | USB_DP

USB_DM 41 I/0/T | USB_DM

1033 42 [/0/T | GPIO33, USB1P1_NO, LCD_DATA12_OUT

1034 43 [/0/T | GPIO34, USB1P1_PO, LCD_DATA13_OUT

1035 44 I/0/T | GPIO35, REF_GMAC_CLK, LCD_DATA14_OUT, SD2_CDATAO
I0362 45 [/0/T | GPIO36, LCD_DATA15_OUT, SD2_CDATA1

1037 46 [/0/T | GPIO37, LCD_DATA16_OUT, SD2_CDATA2, PAD_COMPO
1038 49 [/0/T | GPIO38, LCD_DATA17_OUT, SD2_CDATAS3, PAD_COMP1
1039 50 I/0/T | GPIO39, LCD_DATA18_OUT, SD2_CCLK, PAD_COMP2
1040 51 I/0/T | GPIO40, LCD_PCLK, Sh2_CCMD, PAD_COMP3

1042 52 [/0/T | GPIO42, ADC1_CHO_N

1043 53 I/0/T | GPIO43, ADC1_CHO_P, LCD_H_ENABLE

1044 54 [/0/T | GPIO44, ADC1_CH1_N, LCD_H_SYNC

1045 55 I/0/T | GPIO45, ADC1_CH1_P, LCD_V_SYNC

1046 56 I/0/T | GPIO46, ADC1_CH2_N, CAM_DATAO_IN

1047 57 I/O/T | GPIO47, ADC1_CH2_P, CAM_DATA1_IN

1048 58 I/0/T | GPIO48, ADC1_CH3_N, CAM_DATA2 IN

1049 59 [/0/T | GPIO49, ADC1_CH3_P, CAM_DATA3_IN

1050 60 I/0/T | GPIO50, ADC2_CHO_N, CAM_DATA4_IN

1051 61 [/0/T | GPIO51, ADC2_CHO_P, CAM_DATA5_IN

1052 62 [/0/T | GPIO52, ADC2_CH1_N, CAM_DATAG_IN, SPI2_CS

|053 63 [/0/T | GPIO53, ADC2_CH1_P, CAM_DATA7 _IN, SPI2_CK

1054 64 [/O/T | MTDO, GPIO54, ADC2_CH2_N, CAM_PCLK, SPI2_D
|055 65 I/0/T | MTCK, GPIO55, ADC2_CH2_P, CAM_XCLK, SPI2_Q
|056 66 [/0/T | MTDI, GPIO56, ADC2_CH3_N, CAM_V_SYNC, SPI2_HOLD
1057 67 I/0/T | MTMS, GPIO57, ADC2_CH3_P, CAM_H_SYNC, SPI2_WP
TXO 68 [/0/T | UARTO_TXD, GPIO58

RXO 69 [/0/T | UARTO_RXD, GPIO59

|060 70 I/0/T | GPIOB0O

1061 71 I/0/T | GPIO®&1

NC a1 - 23

TP W 1L A O B To AIEESNESM.
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#¢ 3-2. ESP32-S31-WROOM-3U #5 JiHle L

E4:3 wEs | ol | ok
1, 2, 26, 47, 48,
GND 72 ~90, 92 ~99 P Bl
3v3 3,4 P iaazs)
[ SO [ i
EN 5 RHE T 0 K
HEEARELL EN FHIFEAS .
GPIO2, LP_GPIO2, LP_UART_DTRN, LP_SPI_CK,
|02 6 l/O/T
LP_PROBE_TOP_OUT?2, LCD_DATA19_OUT
GPIO3, LP_GPIO3, LP_UART_DSRN, LP_SPI_CS,
103 7 l/O/T
LP_PROBE_TOP_QUT3, LCD_DATA20_OUT
100 8 I/0/T | GPIOO, LP_GPIOO, XTAL_32K_N, LP_PROBE_TOP_OUTO
101 9 I/0/T | GPIO1, LP_GPIO1, XTAL_32K_P, LP_PROBE_TOP_OUT1
GPIO4, LP_GPIO4, LP_UART_RTSN, LP_SPI_D, LP_PROBE_TOP_0OUT4,
|04 10 l/O/T
LCD_DATA21 OUT
GPIO5, LP_GPIO5, LP_UART_CTSN, LP_SPI_Q,
|05 il l/O/T
LP_PROBE _TOP_OUT5, LCD_DATA22 OUT
GPIO6, LP_GPIO6, TOUCH_CHO, LP_UART_TXD, LP_I2C_SCL,
|06 12 l/O/T
LP_PROBE_TOP_OUT6
GPIO7 LP_GPIO7 TOUCH_CH1, LP_UART_RXD, LP_12C_SDA,
|07 13 l/O/T
LP_PROBE_TOP_OUT7 LCD_DATA23_OUT
108 14 I/0/T | GPIO8, TOUCH_CH2, GMAC_PHY_TXDO, LCD_DATAQ_OUT
109 15 I/0/T | GPIO9, TOUCH_CH3, GMAC_PHY_TXD1, LCD_DATA1_OUT, SPI2_HOLD
1010 16 I/0/T | GPIO10, TOUCH_CH4, GMAC_PHY_TXD2, LCD_DATA2_OUT, SPI2_CS
[oXki 17 [/O/T | GPION, TOUCH_CH5, GMAC_PHY_TXD3, LCD_DATA3_OUT, SPI2_D
1012 18 I/0/T | GPIO12, TOUCH_CH6, GMAC_PHY_TXEN, LCD_DATA4_OUT, SPI2_CK
1013 19 I/0/T | GPIO13, TOUCH_CH7 GMAC_RMII_CLK, LCD_DATA5_OUT, SPI2_Q
1014 20 I/0/T | GPIO14, TOUCH_CHS8, GMAC_RX_CLK, LCD_DATA6_OUT, SPI2_WP
1015 21 I/0/T | GPIO15, TOUCH_CH9, GMAC_PHY_RXDV, LCD_DATA7_OUT, SPI2_104
1016 22 I/0/T | GPIO16, TOUCH_CH10, GMAC_PHY_RXD3, LCD_DATA8_OUT, SPI2_105
1017 23 I/0/T | GPIO17, TOUCH_CHT1, GMAC_PHY_RXD2, LCD_DATA9_OUT, SPI2_I06
1018 24 I[/0/T | GPIO18, TOUCH_CH12, GMAC_PHY_RXD1, LCD_DATA10_OUT, SPI2_107
GPI019, TOUCH_CH13, GMAC_PHY_RXDO, LCD_DATAT_OUT,
1019 25 1/0/T
SPI2_DQS
SD_DO 27 [/0/T | SDIO_DATAO, GPIO20, SPI2_CK
SD_D1 28 I/0/T | SDIO_DATA1, GPIO21, SPI2_D
SD_D2 29 I/0/T | SDIO_DATA2, GPIO22, SPI2_Q
SD_D3 30 [/0/T | SDIO_DATAS, GPI023, SPI2_CS
SD_CLK 31 I/0/T | SDIO_CLK, GPI024, SPI2_HOLD
SD_CMD 32 [/0/T | SDIO_CMD, GPIO25, SPI2_WP
NC 33 ~39 - ZSRE
USB_DP 40 I/0/T | USB_DP
W
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32
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USB_DM 41 [/O/T | USB_DM

|033 42 I/0/T | GPIO33, USB1P1_NO, LCD_DATA12_QUT

1034 43 [/0/T | GPIO34, USB1P1_PO, LCD_DATA13_OUT

|035 44 I/0/T | GPIO35, REF_GMAC_CLK, LCD_DATA14_OUT, SD2_CDATAO
I0362 45 [/0/T | GPIO36, LCD_DATA15_OUT, SD2_CDATA1

|037 46 I/0/T | GPIO37, LCD_DATA16_OUT, SD2_CDATA2, PAD_COMPO
1038 49 [/0/T | GPIO38, LCD_DATA17_OUT, SD2_CDATAS3, PAD_COMP1
1039 50 [/0/T | GPIO39, LCD_DATA18_OUT, SD2_CCLK, PAD_COMP2
1040 51 I/0/T | GPIO40, LCD_PCLK, Sb2_CCMD, PAD_COMP3

1042 52 [/0/T | GPIO42, ADC1_CHO_N

1043 53 I/0/T | GPIO43, ADC1_CHO_P, LCD_H_ENABLE

1044 54 [/O0/T | GPIO44, ADC1_CH1_N, LCD_H_SYNC

1045 55 I/0/T | GPIO45, ADC1_CH1_P, LCD_V_SYNC

|046 56 I/0/T | GPIO46, ADC1_CH2_N, CAM_DATAO_IN

1047 57 [/0/T | GPIO47, ADC1_CH2_P, CAM_DATA1_IN

1048 58 I/0/T | GPIO48, ADC1_CH3_N, CAM_DATA2 _IN

1049 59 [/0/T | GPIO49, ADC1_CH3_P, CAM_DATA3_IN

1050 60 [/0/T | GPIO50, ADC2_CHO_N, CAM_DATA4_IN

1051 61 I/0/T | GPIO51, ADC2_CHO_P, CAM_DATA5_IN

|052 62 [/0/T | GPIO52, ADC2_CH1_N, CAM_DATAG_IN, SPI2_CS

|053 63 I/O/T | GPIO53, ADC2_CH1_P, CAM_DATA7 _IN, SPI2_CK

1054 64 [/0/T | MTDO, GPIO54, ADC2_CH2_N, CAM_PCLK, SPI2_D
|055 65 I/0/T | MTCK, GPIO55, ADC2_CH2_P, CAM_XCLK, SPI2_Q
|056 66 [/0/T | MTDI, GPIO56, ADC2_CH3_N, CAM_V_SYNC, SPI2_HOLD
1057 67 I/0/T | MTMS, GPIO57, ADC2_CH3_P, CAM_H_SYNC, SPI2_WP
TXO 68 I[/O/T | UARTO_TXD, GPIO58

RXO 69 [/0/T | UARTO_RXD, GPIO59

|060 70 I/0/T | GPIOB0O

1061 71 I/0/T | GPIO®&1

ANT29 91 /O | I A

VP w1 A O Ed T WRE MR,
21036 et e BE FH.
S ERAEIL R, ESP32-S31-WROOM-3U fififij ANTT, ANT2 4bT-25 ks, Wnasfiifl ANT2, IR (.
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4 JEBhEE

4 S

B
PAF 2R _(ESPB2-S31 RILEITHARMME 1) > #45 B #hBe B A 57 Strapping B - S IR Y X 5
5% 8 Hn R

S AHE FH ERE A, BT DA Strapping 45 B A eFuse %% Bl B AN B3B3, THREMAAIEEEN S
5

Ry B P71 EN
- Strapping & #: GPIO60 1 GPIO6]1

VDD_SPI H.J%:

- Strapping & : GPIO36

- eFuse % EFUSE_PMU_FLASH_POWER_SEL #1 EFUSE_PMU_FLASH_POWER_SEL_EN

ROM H&4TED
- Strapping &M : GPIO60

- eFuse 2% EFUSE_UART_PRINT_CONTROL #i1 EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT

JTAG i3 5
- Strapping &M : GPIO37
- eFuse Z:%{: EFUSE_DIS_PAD_JTAG, EFUSE_DIS_USB_JTAG #j1 EFUSE_JTAG_SEL_ENABLE

Fik eFuse ZHUWEIAEH O, Wl RUIKARGE. eFuse HEERE —IK, —HREGH 1, EARRIKE N
0.

ik strapping 5 AR A T H AT ] R B TR R Y L AL TR BELDDIRAS, DWTHCBOAME (BIZERAP() kT
BRSBTS A A S RS

% 4-1. Strapping 5 HIFER A AL L

Strapping &1 | BRINECE | A
GPIO36 ey -
GPIO37 A -
GPIO60 gbhr |1
GPI061 gEpr |

LA strapping A RIIIAE, ATDARESSNAR i/ BRI AP . Anlit ESP32-831 I3 4L MCU (M4,
strapping A& B Pt n] e AL MCU 2l .

i strapping 4 ERA BiFrd - (BRSO, BFAERAFHAF AR strapping A IIE, —EARFFEDE A3
R AR RS To v A 2. A, strapping & BIR{EAEE A TAER—EC AL, strapping
B R AL E N 10 A -

Strapping & A {55 I P F R R 4-2 FIEL 4-1 Frosiy i soad M A ARt 1)
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4 JEBhEE

# 4-2. Strapping FIINF S Bt

FFUE TAERT, Wi strapping 48 BE 4 B a]

S| B B/t (ms)

top ssat ), R CHIP_PU SIS Hin, HUEEIR B ke BT i o
B 1R]

. et B CHIP_PU . strapping &7 A3 10 45 3

]

|

|

|

|

VI nRST == === 4w — - ¢

|

CHIP_PU !

Strapping pin

Pel 4-1. Strapping £ I 75 Bl

41 Eh Rl

ARG, GPIOBO Al GPIOBT il phuii JHah B, I 4-3 51 B At Xzl

2 4-3. B h Rl BT

kigEEX GPIO61 | GPIO60
SPI Boot it 1 Eo=isl
Joint Download Boot Fiz; 2 0 1
T &S 0 0

TR R B FER A L

2 Joint Download Boot BT YHEAT P

e USB-Serial-JTAG Download Boot

o USB-OTG Download Boot

o UART Download Boot
e GPSPI Download Boot

3 KA GPIO6T Fil GPIOBO Hi & N O, 75| & i

KIEIMTA -

1t SPI Boot KT, ROM 5| /m# e /il A SPI flash w2y K JE 3 R 5

1£ Joint Download Boot #ixX~, H A A[i@s UARTO, USB H:[1/JTAG, USB 2.0 it OTG 5 GPSPI MALIE
B PER SO R E flash, B 3R SO N E SRAM HETT

IREERRRHK 19

S SRR UL

—
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4 JEBhEE

411 Joint Download Boot EixX, | iZe 4 ik
ESP32-S31 &4ith i ik e Frie il Hiles (Secure Debug Controller, SDC).,
TE R 2 PAR &R, 8 Rofe Joint Download Boot #5524 SDC A i
o i ELHEA Joint Download Boot iz
e eFuse P EFUSE_RMA_ENA T\ fiifig ({th 2° b0l & 2°b10)

Bl : SDC #Hx:fE 1 A3 eFuse {7 EFUSE_DIS_DOWNLOAD_MODE Fi
EFUSE_ENABLE_SECURITY_DOWNLOAD B il «

i/} SDC Wi, A5E5EH eFuse SiEHRCHE :

1. K SDC ~HMG A5 A eFuse;

2. % Joint Download Boot B, it esptool [t A4 SDC iE45; ROM FERH (42 52 B iE A Iar o
WEBAESE 5, ROM KEAERE (2 il 5 A AR ) (RIGEARH Y. eFuse 85 AR ) :

o Hff JTAG: RIffiCiB8E EFUSE_SOFT_DIS_JTAG

e Download #x{: EIffiE. 455 EFUSE_DIS_DOWNLOAD_MODE

o SRIHEA SPIBoot B, FT R I

bk SDC AUKREAEAVIBTIIAA R EREA)S, BBREARIBOERR: A AR, AU G4
et 5%

4.2 VDD_SPI g4l

VDD_SPI 1] gy PRk 3 Sh ik A
o (ZRil) % {#%% PMU_ACTIVE_VDD_SPI_PD_EN J{i, WIJypyis POWER_SWITCH flif
o ZF1E3E PMU_ACTIVE VDD _SPI_PD_EN 45, W o ik

VDD_SPI f4 Bt B i A7 1 U By EFUSE_PMU_FLASH_POWER_SEL. Z5f74e
PMU_ACTIVE_VDD_SPI_PD_EN. GPIO36 f1 EFUSE_PMU_FLASH_POWER_SEL_EN Ft:[a] sk .

% 4-4. VDD_SPI 1 T b dff: 35 il

HifEkidk! | EFUSE_PMU_FLASH_POWER_SEL | GPIO36 | EFUSE_PMU_FLASH_POWER_SEL_EN
0 1 2
3.3V ki
1 2 1
0 0 2
1.8V ki
1 22 W 0

Vissgedy (ESP32-S31 BRI ARMAE 1Y > &4 wiRFE.,

4.3 ROM HEFrengsihi

A& )RR, ROM AT H BT &
o (BRiA) UARTO #i1 USB H: 11 /JTAG £:1H15%
e USB R [I/JTAG J5 1l #%
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4 JEBhEE

e UARTO

EFUSE_UART_PRINT_CONTROL #1 GPIO60 #%1il UARTO ROM H&#THI, N 4-5 UARTO ROM B EAT P 35|

7R

3 4-5. UARTO ROM H :E¥TEI I

UARTO ROM H&#TE[ | EFUSE_UART_PRINT_CONTROL | GPIO60

0 2
filifik 1 0

2 1

1 1
K 2 0

3 2

MR R R AR i

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT #2%| USB # I1/JTAG £512% ROM H=EFTHI, f113 4-6 USB &

7 /JTAG ROM 8 3T 34 iR

2 4-6. USB 3 11/JTAG ROM H &1 EI5s

USB 3 I1/JTAG ROM H 47 Bl

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT

fifie

0]

KM

1

VRS R R R R A B

4.4 JTAG {5 5 IRl

EZAGRBN BB, GPIO37 W] I F-44i] JTAG {7 5-U8. & MI¥cA Wl L N Hif P, strapping BO{ELZ i A

A R FELOAR S ) S B L B 425 7

W32 47 JTAG 12 % R4z 4 fif:, GPIO37 5 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG #i
FFUSE_JTAG_SEL_ENABLE 3t [rj#5] JTAG (2.

2 4-7. JTAG 155 IR
JTAG {555 EFUSE_DIS_PAD_JTAG | EFUSE_DIS_USB_JTAG | EFUSE_JTAG_SEL_ENABLE | GPIO37
0 0 (0] 20
USB H 1 AJTAG E:ihI%% 0 0 1 1
1 0 20 2L
0 0 1 0
JTAG % 2
0 1 2 g
JTAG XA 1 1 2 26
VMR R RS RER AT
2 H MTDI, MTCK, MTMS #1 MTDO,
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4 JEBhEE

4.5 B FHAIENE

R H R, A TR . 205, T LA I CHIP_PU R, MUSas . B
XF CHIP_PU ¢ RIS BIIFRI 5, 1L 4-2 FiZk 4-8.

tsTBL trsT

2.8V -4~
VDDA, VDDA2,
VDDA3, VDDA4,
VDDPST_1, VDDPST_2,
VDDPST_3, VDDPST_4
V/L,nﬂsr -—-
CHIP_PU
Pel 4-2. b sz it 2 el
# 4-8. LHLFNE i e S Ei
25 | B /Ml (ms)
CHIP_PU & [ 5 383% 1 5 1, VDDAT. VDDA2., VDDA3., VDDA4,
tsrpr | VDDPST_1, VDDPST_2., VDDPST_3. VDDPST_4 k2t E rdsm 1
i)
; CHIP_PU AT Vie_nrsr (BEEES %K 6-3) ML :
RST N
J P st []
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5 Shx

5 ik

51  HMHEIA

ESP32-S31 & T E B4, 835 UART. SPI, 12C. 12S. fikuit%shlge. USB 2.0 & OTG, USB 1/
JTAG # il e . AR R FEdilgs . CAN FD #5445 . SD/MMC EHLEEHl#S. LED PWM il a5 . HALEE 6
WkFEVE 5 ZLAMESS . AT 10 fsthilde . il e iy . LA . ADC #5iilds . DAC #5Hilde . Bl & bR
o EHERS . REENS. Bl ERE.

Bl
PATF %S H _(ESP32-S31 ARSI HFOARMUAR Y > FAY shik, IFARFTA 10 (FSHERLL B, FILXERFEEAR
5E45E T ESP32-S31-WROOM-3 A J ESP32-S31-WROOM-3U.,

5.2 Apetlid
AT ALE T P AN 11, LA Tt T B (3 TR A s

5.21 KRS Ak A
REFING 7RSS B MR

5.21.1 JPEG B4R 72

ESP32-S31 ff) JPEG [ {& 4iff i s 2 — ik T JPEG HEZARMER EIR R as, W DAXT R QAT AT (4fd)
FUREHEAE (fRRS ), A TTTREAR A 4 P BT T T SE AP A R T T Y 25 1), AT DAKRBE o R i R

JPEG KB M Vi an B A I, AT DU A
o i EHUR LA BEIE
o (TN SNG K 2 2 A
o Jihfd A% S HF RGB8B8. RGB565. YUVA44, YUVA22, YUVA20 il GRAY

o CHpKE RGB8B8. RGB5G5. YUVAAA MR TR (WA FREE) IR YUVA44, YUVA22 5 YUVA20
HR, RO YUVA22 PRI (W 9%E) RSN YUVAR2 s YUVAR0 1% (FEARSIRE(LiE I T
YUVA44, YUVA22 1 YUVA20 F53%)

o SCHF 4 8 frE 16 Aok R T e E R AL R ReR
o PEAE:
- B EBR RS 4K R
- SIS EBIEGR S 720P@30fps. (A i Ak i 1] )
o [ HBHTEF T
o W[ HZIAM EOI Fric
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5 Shx

JPEG PG G AR 2 VA AR 256 T I, B DA AR -
o U R BIRUA LA
o f AR R AT
o SCHF YUVA44, YUVA22, YUVA20, GRAY [R5 I HE 4 L ik AR
o SCHF A 8 B 16 (KGR T L E A REGR
o R 24~ DC I 24 AC IR K
o SCRHMERM PRI UG ARAD , (B4 i) MR PR 0 FEA R] T i A P A% X

- YUVA44, GRAY: it it EG K -FRIZE B 0% R 8 B4k, EI 150 x 150 [y EIG 5 th 7%
4y 152 x 152

- YUVA22: i AR BRI HER O 16 IR, SEEL MR 8 AR, BT 150 <150 [P %4
73RN 160 x 152

- YUVA20: i Hh B ARS8 KF- AN B0 BER 0 16 IRk, B 150 = 150 [ 154 Hh 70 BER S 160
x 160

o PEfE:
- B BB SR 4K 7 BER
- SIS EBIEH RS 720P@30fps (A itk Mg 1] )

NSy T
JPEG i/ fif e Jo T HA% -5 10 JEAT5CH., I TeTs 7 e .

5.21.2 {REAbrngss (PPA)

ESP32-S31 i A —ME R LI (PPA), PPA EZLFHWKIIREAII : gkt - 405 - 5if% (SRM) FIE 2 &
fi (BLEND).

b

o SRM SCHRFEIGHER: . 4. itk

- i AM% 7 ARGBB888. RGB888. RGB565. YUV422, YUVA20, GRAY

i kR S ARGB888S. RGB8S88. RGB565. YUVA22, YUV4A20. GRAY
WL ER £ BE SRR 0°L 90°, 180°, 270°
IR BT T RS RO 8 (U 4 (/ML
K TEE TR
o BLEND SCHEFIASAHIF RS 1 el 238 I DA B it R e 1R 3R ) I e I 1R -

- i AR ARGB888S, RGB88S. RGB565. L4, L8. A4, A8

- R AR T ARGB888S, RGBB88., RGB565. YUVA22, YUVA20, GRAY, L4, L8
- fi iR ARGB8888. RGB888. RGB565. YUV422, YUVA20. GRAY
- BT Alpha BB EZ &M, #5284 Alpha il , nl o 45 174 o B e i
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- HISAI SR B color-key i S BURF IR B (1 11X 4]

S5 M 5 i
B AL PN G IO HA% S 10 2 T5CH., R TeTs 7 e .

5.21.3  PFPURFERFAHES (ASRC)

TR R gy (Audio Sample Rate Converter, f&jifR ASRC) &l #§ 25 St B . HFAEARRR
FER ) AR G S, DA R RFERRME R A5 2 [ B P A DA, ZAbui & DMA 3 0 5
B AMERE RS A TR A L, SRR I i R AL e S A B
K

o EIEULREER Y MU E L, 35 8 KkHz. 16 kHz. 32 kHz. 44.1 kHz i1 48 kHz

o g AR HAES 50N 16 17, RA Q115 %8

o RAFRFAE 1 P B EORFERS S — I BORFER AT (FRC) ZUBSEEL, Sy Anl i ad ok R
A :

- BRSO R TR 2 5 5
- FRC (et N 1al{E O 3 2 Z i (45 O Al 2)
o FFZRIFEM, M
- HFEEBIL (RY), HAEE RS (TX)
- XMEEEA (RX), AUAE Ak (), WS FEE [ AR B
- PFEEPL, BUEIE KA
- RUETEHENL, FAEE RS
o SRHMEREREMALSG, I ol Rk i Hdis 1K 5™k EOF (End of Frame) #57&
o AN TE NS I, AN SRR AR
- FAREIE, i EEE
- WABRRETE, fhAUEE (AR E R A )
- WANGEIE, S erE (A — A g A B
o AN TE WM E) BRI, A e W I A B U T

5.2.1.4 CORDIC g2y (CORDIC)

ESP32-831 i 47—~ CORDIC SFIAREMF sy . HALA AR 1l 1 AT — R 512 55T 4O O 1 [ 5 #a L T e
AW A AR EE . TR T 0 = e RO T S SR A 1R A

itk

o HF q115, q1.31 Wik E S EUE T E
o LRHEARG . LMERGABAU RS
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o SCRFERERI. R

o WS sin. cos. sinh, cosh. atan(x). atan(y/x). atanh. K%, SFER. B KRR
o FWRCELIMAAEEE (5 EINED

o SCREESIT A BRBOT AR

o SCRRIKTT A ERIBOT AR

o 3CF DMA B

N5

CORDIC SR L/ EL% 5 10 HEf7 22 H., N ILICHR 2 B 1 -

5.21.5 LCD & Camera $:iill%% (LCD_CAM)

ESP32-S31 ) LCD_CAM 42 il gt 35—z i) LCD fEiliibiAn Camera ($f53%) #EhiI#ibk, WTPASME LCD
R L B, TRERIEZH.
Rk
o SCRFAT LAERL:
- LCD MUk EAC
- Camera MHLEZIRL
- Camera FHLEIUEA
o SCRFAIITAME LCD ARG L&
o M4 LOD B, SCHF:
- 8/16/24 AT
- RGB. MOTO6800, 18080 £ f LCD =
- LCD #dfanl th GOMA B N I M7t
o WA LB (B DVP QLIRS ) I, S8
- 8/16 AT AR
- PUBEETT d GDMA 77 A PIFBER Sh 17 fit o
o H LCD_CAM 211 H1lf

N5

PEW, _(ESP32-S31 RSt H FEARFAE 15N > FE4T SR E o Be.

5.2.2 kN
ARBTG5 A T AR A L e 1
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5.2.21 UART #5iil%% (UART)

ESP32-S31th i /iy UART il I T3t i 54N UART i 2 [8] 1 5 40 Hp A T Rl A S Al i . ESP32-S31 iy
POANEE R G UART Fl—AMIRZIAE LP UART 2.
b

o WIHHAEHFFA, IR Ak 5 MBaud

o RAM g1 TX FIFO #1 RX FIFO 3t

o SRR FEE LA I ALK

o SCRRTIHALIR AL

o FEIRTAT AT_CMD il

o HF RSA85 Pl (AHE T LP UART)

o SCRFIDA #S0 (AE 1T LP UART)

o fiJT] GDMA JEATE AR A (R&E T LP UART)

o PRI IIAE

o UART {2 Ma i

o FRAFRIBEF AR

SISy T

PRI _(ESP32-S31 RS A AR A > F4Y sh & Mo ie

5.2.2.2 SPI £ikI%s (SPI)
FRATAMEEE O (SP) —FhEadrH 0, W15 A H s AT 5 . ESP32-S31 8y &1 1 U~ SPI 54
LTy
o MSPI il g%, faiFk MSPI, fuF:
- FLASH MSPI $z i 45
* FLASH MSPI SPIO
* FLASH MSPI SPI1
- PSRAM MSPI i 48
* PSRAM MSPI SPIO
* PSRAM MSPI SPI1
e jE/f SPI2, fAjfk GP-SPI2
e i/ SPI3, fAifk GP-SPI3

o {Ih#E SPI, fRi#k LP-SPI
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F#PE
GP-SPI HAG L), F#p::
o JHAEENBIHEMML
o SCRPEXU LI E R 4 A L AE
o SCFF CPU 2l gt Fr 2R U DA Ko DMA 45 il i) A S 2 2
o A
- GP-SPI2
* 1-bit SPI #=
* 2-bit Dual SPI £
* 4-bit Quad SPI #iz
* QP
* 8-bit Octal SPI &£ (4T EA4L)
* OPI A (U T :4L)
- GP-SPI3
* 1-bit SPI #
* 2-bit Dual SPI #izt;
* 4-bit Quad SPI #i=
* QPR
o IR Al L
= AETAU R Rk 80 MHz
- JAEMALI;: IR ATk 60 MHz
o B R L
- A& CPU 53l i E MM fir - i B 1~64 Y
- 7E DMA # il EHLER LS - B i 1~32 KB
= 1 DMA F il i T4 Bele B b S 8 1 O IR il
= £ DMA 5 i AATLER I B 2 A i v - B3 I B2 - T BT BR 1
R B FUARR (L v
A CPU 4 il 1) (e i A1 DMA 42 1l i) £ s 23 S (R <7 v i
PR IR 2 ] T
PUFH SPI it Al O~ 455K 3
o JUAETMLRF, fRAEZ 5 CS £
- GP-SPI2: CSO~CS5

- GP-SPI3: CSO~CS2
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o SCRJTI SPIE I RYML R . s hiaiilds . flash s RAM G
LP-SPI Jiy GP-SPI iykiRifi, Lohfiesl GP-SPI gyfigidy -4, HATUL P RedE:
o JHAETHLEHEMNL
o SCRPRXUT AR A X T F
o {XSZHE CPU il om0
o XS} 1-bit SPI FrffiAi
o IR AT A
- AL SR ATk 40 MHz
- JYEMHLIRE i BhgsisR )ik 40 MHZ
o B B n] e
- 1E CPU #Hi iy EHMIMBLEL b Bl e 1~64 47
B R A LS (LY ] i
h CPU 2 il i e f it v by
I PR A R 07 ] P
VAR SPI s s O~ 10 3
o JUAEEMLRF, fUBfE 1 % CS i CSO
o MAPEMMBLNS, SCRFEESIRE (FHECT GP-SPI, JEME—HHgsife)

M5

TEW _(ESP32-S31 ZYLE T FARKAE AN > FaT SMZE Mo Be,

5.2.2.3 12C £sih%s (12C)

ESP32-S31 A WA~ HP_I2C B4k Al—4> LP_I12C Bk 1. MRAEACE, HP_I2C Sk nmT PAAE 12C F:4L
BB, LP_12C Sk i L BEAE 12C F R,
R
o HRifEREE (100 Kbit/s)
it (400 Kbit/s)
B B AT % 800 Kbit/s, {HAZ T SCL Al SDA b
7 AL 10 AL
XLk
o 7 i) fHuht

S a5 i

PRI _(ESP32-S31 Z AN A FORKUAR 15) > BT SMEE e 4Ee,
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5.2.2.4 12S $:ih%s (128)

ESP32-S31 75 41 ) 128 1135 o 2 B I AR 408 T — R A T B 1, R T A 200
Mo
TP
o SCRE R AT AL
o SRR ARUTANE N L {5
o SRR TX AT RX BLH 37 T AR B[] i AR
o SCRPZ TP EATARIE -
- TDM Philips #7ifE
- TDM MSB % 57k
- TDM PCM kgfi
- PDM FifE
o SCHFZ AP TX/RX A
TDM TX #5X, 2 3FF 16 il
TDM RX 5K, #52 S0HF 16 fiH
PDM TX ft;
* SRR IR POM B K ik
* SRR PCM $llifkdely POM i ki, fiee SCH 2 iliE
PDM RX izt
* SCRRIRGG PDM il
o WIELERBHIE, SCREEGRAIFE A 96 MHZ
o TITCE U EERFEI B, SR ZFORAEATR
o CHF 8/16/24/32 FLfRIAL T8
o TX M SRR 4R
o SCHF ETM Thfig
o %+ GDMA
o SR 12S Bk

NSy i

PRI _(ESP32-S31 RS A ARG Y > T4y s Mo ie

5.2.2.5 JknpitEchlgs (PCNT)
ESP32-S31 iy ik it4das il s (PCNT) 3 x -t v Ul 412 kb X5 Bkt v 14
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o VUG RCE G (B00), A HMISLTAE, TR 1~65535
o BEANFITA MM, Bk g
o JTAIBEA A (ES (0 sig_chO_un) FIRINpE(ES (4 ctrl_chO_un)

o JEUAS ST TAE, i EITHE A N5 (sig_chO_un F1 sig_ch1_un) #5155 (ctrl_cho_un il
ctrl_ch1_un) BEH

o GAEHSHAIF:
1. EFEER AR (3 S _E TR RV

2. eI S s T I TR AR B . U -
3. UL AR K RSB KRR

A, FLROFEAAFHSGEIS OPIO i AT 5T i W ko P4k il i

5. 4/ PR AT DAL O T (5 B (3 2 T AR o
ok g Larmers

N5

TENL _(ESP32-S31 HAih e ARMAE 45Y > AT sMEE BB,

5.2.2.6 USB 2.0 & OTG

ESP32-S31 # A — A4 T AR USB 2.0 ik OTG 4hst, T CRFRN OTG_HS. % OTG_HS AMEFF&
USB 2.0 MM HITE, [AIEF3EZE OTG 1.3 Al OTG 2.0 il . OTG_HS 37HF USB 2.0 f£#i %4 480 Mbit/s 1)
s (High-Speed, HS). &% 12 Mbit/s ()4 #ifiz (Full-Speed, FS) FIf& 4%k 1.5 Mbit/s (1K
A, (Low-Speed, LS).

oAb 4 d AR OTG_HS RICEL A Host, AT PARCEL K Device.,
o bR OTG_HS A nl it E )k Host,
Fetk
I FEE
o %5 USB 2.0 i, OTG 1.3 #pi¥. OTG 2.0 i
o SCRFREEMR, PR, [LHHEA
o YEAEM R ERIEN THL, WAl ATE i
o FASMEC FIFO (DFIFO) KIS, HABess EF/ THLEE AR AT 37570 BE 4 KB FIFO
o BEANAUR A SCRR 8 AN T 16 AN I 55
o SCRPZ Rk ER DT
- Scatter/Gather DMA £

- Buffer DMA #=;
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- Slave &z
o LRI UTMI mdlic e 2
Bk, (Device mode) F5k
o Jiii s, O FKIEAEAE, Bz, i EPO IN A1 EPO OUT 4,
o 15 NP 1~15, FIELE N IN B OUT
o fx% 84 IN s il T4, f4F EPO IN
o JTA OUT ifig 5 Z2—4~ RX FIFO
o AN IN S AT L Y TXFIFO
FHLEER (Host mode) Fsdk
e 16 > EAHLEIE
o — /> RXFIFO: Ay Jal 92 55 A0 fo 01 55 3L )
e i/~ TXFIFO:
- I AR s A 3 —4~ TXFIFO
- A T g5 AL 3L 75— A TXFIFO
o [iRJA FIFO #LH 4 KB RAM

o HFAN FIFO K/NATCE, ek 4 KB

S5 M 5 i

TEW, _(ESP32-S31 RZFLEH T FARKAS AN > FE4T sMEE Mr e,

5.2.27 USB i 11/JTAG #iililZs (USB_SERIAL_JTAG)

ESP32-S31 iU & —A> USB 5t [1/JTAG 45l , I T-Resods i B4R flash . SEIURE i 00 B8000 DA SR A
RAHER R EAEB TR o . ARMAA USB ML THENIER W] DASEER_ER D6, JoRR A AN HZH 4l
B,

o e USB 2.0 Arilthiife, (EHIHAE IR ATk 12 Mbit/s (PERE, il R 2 480 Mbit/s IRyttt

)

o U7 CDC-ACM R 11 J& JTAG Jdfic a2 g

o Pagkith iy flash

o FINEEM JTAG 484, 3iF CPU i

o U NFRAE T 4 USB PHY

NSy i

TN _(ESP32-S31 RS HeARMUAE ATy > T sMEE Mo Be,
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5.2.2.8 LK Ivi Mg (EMAC)
TEENSMRLAKIHIREE (Ethernet PHY), ESP32-S31 1] LA it AR AT i j i (Ethernet MAC) #zi# IEEE
802.3 i K 1 R CE I -
ESP32-S31 AR MAC 4547 PA T i :
o 7y IEEE 802.3-2002, HITPAAKM MAC.
e TF¢r |EEE 1588-2008 #iifE, T WL k™ ik [l 45 AG B

o {5 IEEE 802.3 AL Tl bk b Asr s (MIN . Rk Bz Ez 1 (RMIN A0y b T-JR v Bk Sr
B0 (RGMIN),

o [y IEEE 802.3az-2010 #5fELAK M AT HE

o iy IEEE 802.1Q FRifE, AT 3 HF VLAN i

o NI PHY 2 11323 10/100/1000 Mbit/s ¥ 14 i 2R

o AT IEEES02.3 iy MIl 20, RMII 5 B ROMII 2 11 5 AN PR PAK M PHY #EA i@ E  (— AL AT
(I —Fpdz 1)

o SHRFARUT IR T AL
- SCFRRE TR CSMA/CD il
- SCRAE T AW T A IEEE 802.3x Ittt 2
= AT AT DARF SRR 4554 i it 2 21 7 B AR J
= BT AR I e i R s
- ERTHRAET R RS A G SR, 15 B3 AR a2 R i
o HSLAWGE AL (SFD) fEA R FAR A . TEHMUHRAR IR
o W&z CRC Al padding (4: 0) HZHAIK
o W IR B /MY, W A 3h#s i padding
o AWK, SCRFEIL 16 KB iy B 24
o ] ZAEMWINIFE (IFG) (40-96 filf[a], PA 8 M)
o SRR RIE R ML pE R
- I8 9 A 48 (gL PEAY , X REASTTATUEA T R R AR
- 18 9 A 48 i SA Muhk LR A AL, XN AT AT R
- AR T Z i bk il
- CRHREHE, TR I W, ok W4 LA T id g
- RIBFTA AR (BRI RIS 9P — RSy
o Ny RAANFEMCERA 7 iR 0] 32 AR
o TERNIIRE P SCRF VLAN ARiciid ig
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o W RRFERAE B Kk . BRI i3z O

o fifi/f] MDIO £z L E M PHY 545

o TERNCTIRE of TR 1 H ASK TR Wit 256 1) 1PvA i1 TCP %5 fu 110 745 B R ) 288

o TEHINRE P SCRGE IPVvA KA AI LA KTE 1PVA/IPV6 il o iy TCP. UDP & ICMP gl
o SCRFPAKIMIIR R B (4127 IEEE 1588-2008) . 4 MWIHE A ik BRI A 64 i iR

o THEAETHELAKI (1£41%% IEEE 802.3az-2010)

o SCRpfEHIT CRC Bidfe, WFHLIL T B A SRR LA & VLAN AL e sl Nk

o Wil FIFO: —A4~ 1024 45 % 3% FIFO Hl—/~ 256 F 4542k FIFO

o UL FIFO FEATZ Wil #E EOF tfi)m, dad i #ii FIFO ASRMOIRES K&, i il FIFO Jo
A7 X LT IR S

o W] LA I /N B

o BN FIFO wh b it 2% R SR IR I B it R I SRR A T
o RIAINALPh I MUY B B EH A ik

o EFFMERIZE. REhSE . ST BERER AT Ui 454 T T

o JHALHA R IR TX FIFO

N5

PEW, _(ESP32-S31 Rt H FEARFAE 15N > Fa4T SR E o Be.

5.2.2.9 CAN FD s

CAN FD (Controller Area Network Flexible Data-Rate, % il #s Rt R iEEHE R ) il —fMEZ M. 8%
FORAZ P8, CAN FD il T Bl I S 7 . ESP32-S31 HigE Al CAN FD #iil# 5 CAN FD Jit
PRSCARERS, E AR PRATIE AR
F#tE

o 7 1SO11898-1:2015 FrifE
HA 128 71 RXFIFO (6 4~ 64 FA45#fif¥) CAN FD i, 214~ 8 FHr#far) CAN/CAN FD 1jifi)

4 4 TX buffer (437> TX buffer T %g44 14~ CAN FD )

32 {3 APB [t B 1

37 1SO 14k 1ISO CAN FD Hpl

o A IR PR RIS i 1) %

o NE 3 ANFERUL IR 1 LR T uES

o SCRRINT

o BfERIAAE: [MIEAEER. BRI, BRI B AR PRIV
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S M 2

PRI _(ESP32-S31 Z AN FORMUAR 15D > BT SMEE e oEe,

5.2.210 SD/MMC F:HL¥iililZy (SDHOST)

ESP32-S31 £ jif—> SD/SDIO/MMC AL il #5 .

Rk

o STRFFIANSMIBF

o 3§ 3.0, 3.01 jfuAd< SD {7t Rni

o ¥ 3.0 fi4< SDIO

o 11 A CE-ATA

o YFpZ MR (MMC 4.41 {4, eMMC 4.5 it A&l 4.51 Jii4 )

o SCRF-bit, 4-bit f TR, AN SR 8-Dit A FEAE
SD/SDIO/MMC F=#LEz il g T] PALR]IF 32 45 2 3k SD/SDIO/MMCA.41 B H 304 13K DA 1.8 V HLFE T4y SD
.

S a5 i

FEIL _(ESP32-S31 Z AN g FOARMUAR15) > BT SMEE e 4B,

5.2.211 LED PWM #;sihil%s (LEDC)

LED PWM 42 il I T 2B gz il LED i fikoh SEREIR 55 (PWM), B (523 B A ShiAZ S5 e . A Msetunl 2
J PWM {55 A At 222
itk

o PN LED PWM Fiiilds, M 8 MALR) PWM A e (i1 16 A iiil)

o PWM 525 HE s KRS 1y 20 fir

o &4 LED PWM 4%l gt & IO S i g b, FUA 20 Aot Bl . TS E A sh/ NS o Hieas i
A

o PWM i i (5 S AH A2 AT ] 55
o PWM (575 i
o 7S HBIHIAL—RI PWM {55 525 BEnl B Wi i sliisls )y, JCAUAE B G T, W38 5¢ Uty 28 o ik

o BEAS PWM A G (5 16 A (52 Ui AR KIA], AR B 25 B A S il 2R AL ) (5o s S IX IR T DA
PSrBCE S A AR T ) (B INERD ) . AR AR B A AR

o KIIFERIR (Light-sleep mode) Ful#ih PWM (55
o WILAERL ETM (SFRPHESSAERE) MBI SRfE, TRAB ETM SNSRI AT 55
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S M 2

PRI _(ESP32-S31 Z AN FORMUAR 15D > BT SMEE e oEe,

5.2.212  WupLPEHlbk L EZy (MCPWM)

ESP32-S31 4 £ U~ H BL%: il ik 55 141 il 4% (MCPWMO, MCPWM1, MCPWM2 Fil MCPWM3), DAl T3k 5h 4k
FHIRFVEREST -

P

o B4~ MCPWM 40 & —ANHPApAMiEE (TAM90I88) . =4 PWM ERF2E. =4 PWM BfERS . — /M.
— > ETM B — A A . PWM SE I g T BUER 275, PWM AR ARG & N 225 A A
NN 32

o {T— PWM fELR T DA FIAE— PWM E B0 2 5%

o R[] PWM $5 {3807 DA AR R] PWM 20 a2 B0 7 PWM (55
o RIF] PWM HRfE#E AT DAKE I A7) PWM 5 80 (4 A TR PWM £
o R[F] PWM g It i] PAEATIR] 25

PRI _(ESP32-S31 RS A SRR A > T4y sh & Mo ie.

5.2.213 £ 4piE$: (RMT)

LLoMEAE g (RMT) SCRFPUHE A I 2L A0 A S AN DU B A LD o S R P FE Dk e, 4588 AT DASCRr 2
LLAMBCRIER Z ML
itk
o JEMCLE/\ANEIHE:
- O~3 il sChf ik
= 4~7 JEIE SRR
-\ 384 x 32 i) RAM
o IR SCRRA TR
- il KA
- FERRARI
- FRE A
- BB
- ZHE R &k
- KILEIE 3 3 GDMA i)
o AR SCRFA AR
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- WE RO
- SE RO

- Bk

- BRI

- PABGHEE 7 S0k GDMA i)

M 5 i

L _(ESP32-S31 I A FEAKUZ Y > T SMEE M BT,

5.2.214 J§47 10 £s1%s (PARLIO)

ESP32-S31 14— AT 10 Hila (PARLIO), SCHFIRLIE M ELHAZ VI (GDMA) {71828 ES SN
P K 28 2 T B
i
o SCFFL AT
- AIEHNI 10 mpph PAD_CLK_TX/RX. AR SH#h XTAL_CLK, PLL_F160M_CLK #l1 RC_FAST_CLK
~ FORSHE 40 MHZ 1 10 i4igis
~ WSROI NI
o SCRRRHERTERS LR Y 1/2/4/8/16 (i
o 16 (AT
o WARGITEN 1204 (IR, SRS N AR T
o AT I0 T RX TR
= SRR BT 1
= S RXC TS AT BRI 11 5053 BT
- SRR
- AL GDMA SUC EOF fii B ERUAtt
~ SCRRUELANBUHE R 50 10 21
o @ TR 10 3R TX TR
= SRR BT 1
— S TX TR ARSARIE 1A IR
- SERARIE S
- AL TXEOF {525 st
~ AU R AR
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5 Shx

S M 2

PRI _(ESP32-S31 Z AN FORMUAR 15D > BT SMEE e oEe,

5.2.215 RIS

ESP32-S31 H K 30 DMA (BEHEAFRERS VI ) BISMR, ENTATALE CPU RS 5RO T REEE MAF it
fetm B SN IMR AL S B At (FIX R 2N i 1 R A s S B S O Bt U ], R =R 1]
W55 CPU SRR, Ascfie Ty, S M e A R ke

AT OB EE AT 24 AR 2 CPU R, Tiii T DMA W) 3 2 AE (L ki FE ke ] CPU,  [A Ik ESP32-S31 42
T WA FEERR A 2% (BitScrambler), &1 T& sk fEtles f oML 2 AL S EIRRE =, — MekmdahlgsmT
TEERS R AN (BAE b an BIFERESS ) T tEsr, 5 — MERE e T AN B e 7 &t . iz o,
FCERR AT 258 2 — D RIE R TTRFLIRSHL, BERSHT I E 4.
FEPE

o WINELERRA RS, — T RX (UMEREIEGESS ), — DT TX (s 4h%)

o WEAENE S DI B RSE by

o £/~ DMA B h Rl i i 2 n] AL PR 32 {37 5 d

o BRI A TETE AT 2o v ) LA =5 2R R s

o i N ZFAE ARSI h I AT OL 8. 16 B 32 fif

o i FFATAY

- AR EWAE A O, 8. 16 B 32 {if

- AR LR R 64 A AR . PSR LUT RAM B . AN RIMIAG R . HLAR
i

— 32 firfi AT AL T Rk fL ] AR B IR AT AL
o 8x 257 ffgfrtilias, MTAAE/\KI54, BiEAHIRAEd 1
o 2048 Tk (LUT) frfifids, WITCHE A [ 7 58
Sy i

FRFR A A O/ EL%S 10 b7 a0 h, NI TC 0 Be i 1 -
5.2.3 BUfE bR

AN P E RO A P St B A
5.2.31 flififk gy (TOUCH)

ESP32-S31 158 1 14 ML A Ui B 5T, BN BT ]l o — S B SN A A, A A5 £ s
4i. ESP32-S31 Ml fifl Bt R 12 T AN HI s, Al PRl s, SeAMAE STRpBRIURAE . Bl
DI REFIB K PRI I BE .

IREEMG ERHE 38 ESP32-S31-WROOM-3 & WROOM-3U $ A4 15 vO.7
S SO R L PRELIMINARY


https://espressif.com/documentation/esp32-s31_datasheet_cn.pdf#cd-pins-peri-assignment
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=10741&sections=&version=0.7

5 Shx

itk

o SR 14 LA A B RS

o A R P S I i A R AR R A

o SCRFMIRORAET A
- Rk B A O Bk R SR S AR BE S AL ER AR B R T ROR AL 1
= KFR B A R kit PSR S AT S AL B, M ARG R AT 9 1 TR

RS ]

o SCREFIRBIR, WITCHE Touch FSM 4 R[] 2 U % 2 Al d5E45 B EA TSR A

o SCRFREMIALA, i E

o SCRREBOIURFE, IR H T4t

o SCRFZATRNVA, Rl E = liE

o SCRFICE Bl AL R SR AE PR IR IE 7 T A

o SCRFAL B A R

o SCRFPTHILAE

o SCFHBKIRAFIIRE

5y e

P _(ESP32-S31 A FEARKUAR F5Y > FET SMEE i oBe,

5.2.3.2 LR (TSENS)

ESPG2-S31 B4R T — MR IA . T SCI W RGE PRSI RS T4t O FR A B
3 ELAAT ML RS e
Fitt

o CRFBKPERBIRRIE, L EARIR, f ARSI BRIE , BT SO SRR

o SCRFRBPELK B I

o SCRFPIANE ST FL %

o SCRPRIROESRBER B VRS, $RR AR

o L PR T

o HFEAHES IR (ETM) RIS

5.2.3.3 SAR ADC Er'y#sih28 (ADC)

ESP32-S31 SAR ADC %7 ¥4 il /& HP ADC J ARG hIfib, TSTEBEPIEE AL SAR ADC (SART Al
SAR2) HRARMIA . W FFEH] . Bnikie . B EA N DMA 4, B APB Bk CPU (LA fr di
H, SCRPERPRR A . B NIRRT ETM SRRl =Fhfil 28, il 54 FIFO R RERE R KA B R SR

-
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5 Shx

bk
o ZHEFIE A7 SAR ADC (SAR1/ SAR2) 47 T AE
o THEE SRS 3 Pl i SCAN CERFE). SW (H{F5%HF4E). ET™M
o TRHAM AR FA S 16 ARER, ATHETUF AR 16 NI (ORI 2243
o FEEEAMSLAYPLIRES SAR 51| FSM (IDLE — XPD — RSTB — READ), SCHFIEZLRAFER
o 2% IR (IGEIETL 28, WEUk R BRIk 1/2/4/8/16/32/64
o 2 HBFA RS, CRFHIETE IR thresO 4xiEiE %
o DMA fL4il % (545 FIFO + EOF Wi45FH), Hrp 5k FIFO IR 4
o 7 BRI AL SAR B e . MUEBIR . FIFO iith
o ETM {8 A/ Hi
o TFAFARITENT 4R

A M 5 i

PEUL _(ESP32-S31 RS A AR > T4y sh & Mo e

5.2.3.4 DAC £5ik|2% (DAC)

ESP32-S31 S fit T — MG Sheteds, BEMRFACTHE ST B i AE TR R f 4k (PAD)

B, PRACIE IS A SR B WA PAD, I H T DA ST B BN
o it GDMA Sk (Ffc B fr th i, k38 B R A 335 T
o HlHHEJEE N OV ~ 3.3V
o STRPMARIIAEAR T 4 Frt  H

EEshd

TN _(ESP32-S31 AT FARKUAEATY > T4 SMEE o B,

5.2.3.5 E)EIEERES

ESP32-S31 #flt 7 — UM HL R LA, A& Ot AR 4k (PAD), mlik#H =~ PAD 54—/~ PAD

RS RN R, ] DAERE E*Eﬁz/\ PAD 5 BT 15 g f e U T LU
etk

o IR RN SH H IR EINDS L

o NEFHHHE 7 O ~ 0.7 * VDDPST

o NS L E SRR i U hE

o ¥ ETM
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5 Shx

o TR EZSSHWIERS, i ik

S5 M 5 i

PRI _(ESP32-S31 ALK S ARMMS 1) > FAY S M 4-ic..
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6 HFE

6 Uk

AREATR PRI IS, FEZ R AR AT RES T

6.1

2030 e KU AL

PR 61 et i R AL W RE R EEHAUK AMEIIR . X FUR SRR BUE(H, AW REEX S B &0 T
HH R 6-2 s AR BORMIRHEAR A S BEVE SR . IS R) B ERAE A X e KBUE 251 T ] RE S 52 WiV py ]

ET

2% 6-1. HoHp KBUE (A

' b1 Je/ME | ekl | AL
VDD33 | VA I 0.3 36| V
6.2 W ESAE
# 6-2. @ TS
i S8 Ie/ME | IR | BeRAE | AT
VDD33 | HJEAS I 3.0 3.3 36| V
lvbD A B T PR AL i EEL 0.6 — — A
Ta TAEFRIE R ~40 - 85| °C
6.3 HmH SR (8.3V, 25 °C)
2 6-3. PRI ACHE (3.3 V, 25 °C)
B i I /M LRI I KA LA
Crn HHHEA — 2 — | PpF
Vig o R AL 075 x VDD | — | vob'+03 V
Vir MR P- AL -0.3 — | 0.25x VDD V
lrH [ T NGER — — 50 nA
Irr, (SR NG ER — — 50 nA
Vou © T LT R 0.8 VDD | — v
Vor, A6 HEL - 4 P — — | oaxvbD V
iR (VDD 1= 3.3V, Voy >=2.64 V,
log — 40 — mA
PAD_DRIVER = 3)
MEHL 7 (VDD 1= 3.3V, Vor, = 0.495 V,
lor, — 28 — | mA
PAD_DRIVER = 3)
Rpu e b7 HL FEL — 45 — kQ
Rep NFRES T i FL P — 45 — kQ
VIH nRST ;;;#E{z*%ﬁﬁt@i (CRIP_PU Nz 2 HU TRt 075 x VDD ! —| vbb'l+03 vV
WrFm
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6 HFE

% 6-3 -1 i
5K Ll /M RN PN 1] LR
ViL nrsr | AHEAHE (CHIP_PU B i & R ) -0.3 — | oisxvDD 1| v

1 VDD — 4~ Fi g R A B L
2Vou M Vor NIRHIEE R &M TR L.

6.4 Ypkehett
6.4.1 Active i FRJIIEE
TOTREEE 2T 3.3 V At R, 25 °C MEEIR I A4 T TG
IR ST DIFEER Y £ T 100% (525 LIS
P A IR R )R AE AN e ] . CPU ZS R A6 R IS
¢ 6-4. Active BiX, F Wi-Fi (2.4 GHz) JikE4s1E

TAEBGX SRR fiti i Wi (mA)
802.11b, 1 Mbps, DSSS @ 20 dBm 375
802.11g, 54 Mbps, OFDM @ 17 dBm 295
K5 (TX) 802.11n, HT20, MCS7 @ 17 dBm 295
, 802.11n, HT40, MCS7 @ 16 dBm 285
Active (HBLLAR) 802.11ax, MCS9 @ 14 dBm 270
802.11b/g/n, HT20 10
U (RX) 802.11n, HT40 120
802.11ax, HE20 13

4% 6-5. Active BT RSB T JkEHi Tk

TR VIEIT filiik WA (mA)
RYIFEHE S @ 19 dBm 340
K4gF (TX) KIh#EIE T @ 10 dBm 530
Active (5431 TA4F) RIFEIE S @ O dBm 178
{KIh#EHE F @ —18.5 dBm 120
£zl (RX) TRTAERE T 105

% 6-6. Active BT 2R UL P IpFEREYE

TAEBEX SR ik WA (mA)
Z LT @ 11 dBm 230
. Z k5 @ 7 dBm 187.4

. %4t (TX) —
Active (S48 T.1E) Z i F @ 0 dBm 170
£ L5 F @ —18.5 dBm 120
B (RX) 2 s 991
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6 HFE

2 6-7. Active i 802.15.4 Tkt

TAEBEX SHPELA fili ik WA (mA)
802.15.4 @ 18 dBm 335
%5t (TX) 802.15.4 @ 9 dBm 228
Active (555 TAE) 802.15.4 @ 0 dBm 174
802.15.4 @ -18.5 dBm 121
ik (RX) 802.15.4 101
VK
PATFNAAE _(ESP32-S31 R4 HARMAR 1) 1) Hpeh#AE X T oy 47T
6.4.2 JLALSEERGR FIRIZIE
& 6-8. Modem-sleep i FRYTEE
CPU i PRI (mA)
Bk (MHz) | W) SO AT | S BEM BRI
X% WAITI 25 75
30 WAy CoreMark 91 147
Core O WAITI, Core 1SIMD 64 na
Core 0 CoreMark, Core 1SIMD 100 152
XU WAITI 23 72
240 X% Hy CoreMark 74 126
Core O WAITI, Core 1SIMD 52 102
Core 0 CoreMark, Core 1SIMD 80 130
XUAZ Y WAITI 21 70
Modem-sleep?3 160 WAy CoreMark 57 107
Core O WAITI, Core 1SIMD 4 90
Core 0 CoreMark, Core 1SIMD 59 109
XUAZ Y WAITI 19 68
20 X% CoreMark 37 86
Core O WAITI, Core 1SIMD 29 78
Core 0 CoreMark, Core 1SIMD 38 87
XUAZ Y WAITI 13 56
40 W A% CoreMark 22 65
Core O WAITI, Core 1SIMD 18 61
Core 0 CoreMark, Core 1SIMD 23 67
VSEBRIEIL T, AMRAER I TARRS PR S A £ 5.
2 Modem-sleep Bz, Wi-Fi 547 4 | 144,
3 Modem-sleep i3t T, il flash G2,
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6 HFE

% 6-9. [IRIIFERA T I IIFE

T Ak L) WL (MA)
ity GPIO B A LIRS, i LB R 1
Light-sleep! Fif GPIO B M LIRS, KHssrshis iy, USB 3% it 007
1
JiA AT, HP memory fREFE 0.05
Deep-sleep LP ‘ERTHSA LP 7fig2s bl 0.012
KA CHIP_PU & BIA%, it H 4] 0.001

! Light-sleep JRZS T HIHLIT 16 PSRAM A e ol A L. Light-sleep JRAS T, s
PSRAM ZEF TARIRAS, S8 F P ERH LR B ME N ZY 0.7 mA, [l inf ik £ & il PSRAM Xif A5
AL

6.5 frfifdn LRt

ARATRAEAART AR R RO R T AT BUE AR BT 9 BoRl/ SR R AR BRIA , (ERAE AR 7 ik
Frasmil. B, TR MRS

& 6-10. Flash Jii#%

S8 | Bl BobME | A | BRME | A
oo | I (18V) 165| 180| 200]| vV
MR (3.3 V) 27 33 36| V
Fo SPNE RS 80 — — | MHz
— iR/ PR D 100,000 — - &
Trer | BOREORE 0[] 20 — — | 4
Tpp | JUZRARRTTH] — 0.8 5| ms
Tse | BXHERREE (4 KB) — 70 500 | ms
Tpe1 | PHERREE (32 KB) — 0.2 2| s
Tpre | PR (64 KB) — 0.3 3 S
O 7 BRI [E] (16 MD) — 7 20 | s
5 P IR I TR (32 Mb) - 20 60 | s
Ter | GHEBNE (64 Mb) — 25 100 S
T RG] (128 MD) _ 60 | 200 | s
R (256 MD) - 70| 300 s

3 6-11. PSRAM HiL#%

S8 | W S/ M | BRI | BRAE | R
VCC | HLJEHE (1.8 V) 1.62 1.80 198 | V
Fe ST NKE TR 200 - — | MHz
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7

7 gt

A FEAR BT T SRR R

SR e KL 1AL R M RFT A, 0% T TSR BRI O R . AT SN R L BB 10 2
WBEZELFT (G S5 R4 ALAT 50 Q L.
T s LA B A R R BRI o kT DA R TR b DA, L

% (ESP S FE Y .

BRARREBIUEHT, S 2 3.3 V (£5%) i, 25 °C MRl B 54 T 58 il

71 Wi-Fi 4}
2 7-1. 2.4 GHz Wi-Fi Sk
#Fr ik
TAEAGE PO RTE F 2412 ~ 2484 MHz
TCRbRifE IEEE 802.11b/g/n/ax

710 Wi-Fi HBUR ST (TX) $tk

% 7-2. 2.4 GHz BB EVM FF4y 80211 bifEmrig e oy %

/M | EIME | oK
§7 =Y (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps, DSSS — 20.0 —
802.11b, 11 Mbps, CCK — 20.0 —
802.11g, 6 Mbps, OFDM — 19.0 —
802.11g, 54 Mbps, OFDM — 17.0 —
802.11n, HT20, MCSO — 19.0 —
802.11n, HT20, MCS7 — 17.0 —
802.11n, HT40, MCSO — 18.0 —
802.11n, HT40, MCS7 — 16.0 —
802.11ax, HE20, MCSO — 19.0 —
802.11ax, HE20, MCS9 — 14.0 —
4 7-3. 2.4 GHz %4 EVM Jli’

S/ | R | BRdERRAE

A (dB) (dB) (dB)
802.11b, 1 Mbps, DSSS — | 250 -10.0
802.11b, 11 Mbps, CCK — -25.0 -10.0
802.11g, 6 Mbps, OFDM — | —24.0 -5.0
802.11g, 54 Mbps, OFDM —| 310 -25.0
802.11n, HT20, MCSO — | 240 -5.0
LUR
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7

#7-3 - 1% LW

I | SR | bR
R (dB) | (dB) (dB)
802.11n, HT20, MCS7 —| -310 270
80211, HT40, MCSO —| -26.0 -5.0
802.11n, HT40, MCS7 —| 320 270
802.1ax, HE20, MCSO —| 240 -5.0
802.1ex, HE20, MCS9 —| 345 -32.0

T s B EVM 4RSI T B 1 R SHEh 2k 35 7-2 2.4 GHz SRk AsAs
Fo EVM 454 802.11 47 et 4 K 4t oy % rp i fL i) BB

71.2  Wi-Fi P50 ey (RX) bk
802.1b FRifE F IR (PER) Rt 8%, 802.11g/n/ax il N A 10%.

3% 7-4. 2.4 GHz %0 R

/M | BRI | R

BT (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps, DSSS — | —990 —
802.11b, 2 Mbps, DSSS - -96.0 —
802.11b, 5.5 Mbps, CCK — -93.0 —
802.11b, 11 Mbps, CCK — | -89.0 —
802.11g, 6 Mbps, OFDM — -94.0 —
802.11g, 9 Mbps, OFDM —| 925 —
802.11g, 12 Mbps, OFDM — -92.0 —
802.11g, 18 Mbps, OFDM — | -89.0 —
802.11g, 24 Mbps, OFDM — -86.5 —
802.11g, 36 Mbps, OFDM — -82.5 —
802.11g, 48 Mbps, OFDM — -78.5 —
802.11g, 54 Mbps, OFDM — —77.0 —
802.11n, HT20, MCSO — —-94.0 —
802.11n, HT20, MCS1 - -91.5 —
802.11n, HT20, MCS2 — -89.0 —
802.11n, HT20, MCS3 — -86.0 —
802.11n, HT20, MCS4 — -82.5 —
802.11n, HT20, MCS5 — -78.0 —
802.11n, HT20, MCS6 — —76.5 —
802.11n, HT20, MCS7 — —74.5 —
802.11n, HT40, MCSO — -91.5 —
802.11n, HT40, MCS1 — -89.5 —
802.11n, HT40, MCS2 — -86.5 —
802.11n, HT40, MCS3 — -83.0 —
802.11n, HT40, MCS4 — -80.0 —
LUR il
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7

K7-4-4 1w

BoME | IRGE | kKM
= (dBm) | (dBm) | (dBm)
802.11n, HT40, MCS5 — -75.5 —
802.11n, HT40, MCS6 — —74.0 —
802.11n, HT40, MCS7 — -73.0 —
802.1Max, HE20, MCSO — —-93.5 —
802.11ax, HE20, MCS1 — -90.5 —
802.11ax, HE20, MCS2 — -87.5 —
802.11ax, HE20, MCS3 — -85.0 —
802.11ax, HE20, MCS4 — -81.5 —
802.11ax, HE20, MCS5 — 775 —
802.11ax, HE20, MCS6 - -76.0 —
802.11ax, HE20, MCS7 — —74.0 —
802.11ax, HE20, MCS8 - -70.5 —
802.11ax, HE20, MCS9 — —68.0 —

# 7-5. 2.4 GHz e kWb P

B/ | MR | ROk
R (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps, DSSS —
802.11b, 11 Mbps, CCK —
802.11g, 6 Mbps, OFDM —
802.11g, 54 Mbps, OFDM —
802.11n, HT20, MCSO —
802.11n, HT20, MCS7 —
802.11n, HT40, MCSO —
802.11n, HT40, MCS7 —
802.11ax, HE20, MCSO —
802.1ax, HE20, MCS9 —

olo|o|lo|o|o|o|a|a|n
|

# 7-6. 2.4 GHz f: R il

oM | MR | ek

i (dB) (dB) (dB)
802.11b, 1 Mbps, DSSS — 43 —
802.11b, 11 Mbps, CCK — 40 —
802.11g, 6 Mbps, OFDM — 33 —
802.11g, 54 Mbps, OFDM — 18 —
802.11n, HT20, MCSO — 30 —
802.11n, HT20, MCS7 — 15 —
802.11n, HT40, MCSO — 23 —
W
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#7-6 - 1% 1)
B | SR | KA
R (dB) | (dB) | (dB)
802.11n, HT40, MCS7 — 10 —
802.Max, HE20, MCSO — 25 —
802.11ax, HE20, MCS9 — 2 —

7.2 {RIFEET S H

3 7-7. RIS M PULRS

E S fitiik
TAEAFIE DR 2402 ~ 2480 MHz
SR S S -18.5 ~ 19 dBm

720 ARIPREE I AR AT (TX) $5ik

A% 7-8. (IRIFEH T - KA HRTE - 1 Mbps

SE ik WM | MR BeRf | AR

MaX. | fnl,—0.1. 2.3, & — 0.5 — | kHz
. Max. |fo - falpeo 3.4 & — 1.0 — | kHz
RPGIES i n=2,3,4,..

BRI AW RS AR NEX | ool 2 s — 0 i —
|f1 - fol — 1.4 — | kHz

%] il A Min. A F2 /1> 99.9% [

WA il max (2270 o 1) B — N
A F2max)
A F24,5/A Flayg — 0.95 - -
+ 2 MHz fi# — -29 — | dBm

N K5t + 3 MHz 1W#% — -38 — | dBm
> + 3 MHz W#% — —44 — | dBm
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7 SR

% 7-9 ARIFEHF - AT HETE - 2 Mbps

S ik S/ | ORI | KM | AL
Max. | ful,—o, 1,2, 3, .k - 0.5 - KHz
. . Max. [fo - frln=s, 3, 4, .k - 1.3 — | kHz
I 4 3% JHEL n=2,3,4, ..
BT AW RS AR AT — 09 B =
|f1 - fol — 0.5 — | kHz
18] Thil 4 Min. A F2 /1> 99.9% 1
VA il n max (B0 Y% I _ 516.9 . KHz
A F2ma)
A anvg/A F].avg - 097 - -
+ 4 MHz i = 43 — | dBm
i N AT + 5 MHz i — 45 — | dBm
>+ 5 MHz %% — -48 — | dBm
& 7-10. {IRYTEEWE AT - K a3 FETE - 125 Kbps
S8 ik S/ | MBI | KM | AL
MaXWfﬁM:m1,zaw”k — 1.3 — kHz
N . Max. |fo - falpe1 25 & — 0.5 — kHz
W 5 %K /ﬂif n=1,2,3, ...
BRI AW S AR o fol — o1 ~ 1 kA
Max. |fn — fn*3|n:7, 8,9, ..k - 0.6 - kHz
A F1 — 255.7 — kHz
TR Vin. A Pl (57 96.5%
' mex A=m — 261.9 — | KkHz
A Flmax)
+ 2 MHZz (% — 26 — | dBm
WS + 3 MHz {# - -36 — | dBm
>+ 3 MHz fii%% = 40 — | 9Bm
3 7-MARIRERE A - K25 F¥PE - 500 Kbps
S ik S/ | MBI | B R | AL
MaX. | frl,—o. 1. 2. 3, ..k - 0.7 - kHz
. . Max. [fo - falp1 2 3 & — 0.5 — | kHz
> /ﬁ> 3 ‘;E‘f 47 n=1, 2, o, ...
BT AW S AR o /il — o1 T iz
Max. |fo — frslu_r 5.0 . — 0.6 — | kHz
X A F2 — 2457 — | KkHz
IR Vin. & F2 (%> 99.9%
' max SR I — | 2529 — | kHz
A F2ma)
+ 2 MHz fifs — 30 — | dBm
iy N AT + 3 MHz i _ 40 — | dBm
>+ 3 MHz W #% — -45 — | dBm
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7 SR

7.2.2  RIPFCEESF MBS (RX) FEPE

A 7-12. (RIFEET - Helk @345 - 1 Mbps

S8 ik oM | MO | BeRf | A
R @30.8% PER — — | 980 — | dBm
BRI S @30.8% PER — — 8 — [ dBm
HfEE F = FO MHz — 7 — 1 B

F=FO+1MHz — -2 —| dB

F=FO-1MHz — 4 —| dB

F=FO+2MHz — -29 —| dB

- F=FO-2MHz — -32 —| dB

——— e F=FO + 3 MHz — 30 — | B
F=FO -3 MHz — 43 —| dB

F>FO+4 MHz — -31 —| dB

F < FO - 4 MHz — -46 —| dB

ER IR - — 20 —| dB
WEGRIETH [ i: M L2 o e

30 MHz ~ 2000 MHz — 25 — | dBm

GRS 2003 MHz ~ 2399 MHz — -30 — | dBm
2484 MHz ~ 2997 MHz — -30 — | dBm

3000 MHz ~ 12.75 GHz — 25 — | dBm

Hi — — -43 — | dBm

2 713, (KT FEE A - B AR F¥IE - 2 Mbps

S8 ik oM | IO | Be kM | AfE
R @30.8% PER — — | 940 — | dBm
Tkl 5 @30.8% PER — — 8 — | gBm
{5 F = FO MHz — 9 —| dB

F=FO+2MHz — -6 —| dB

F=FO-2MHz — -8 —| dB

F=FO+ 4 MHz — 18 —| dB

e F:FO—AMHZ - -36 —| dB

Y F=FO + 6 MHz - -37 —| dB
F=FO-6MHz — 42 —| dB

F>FO +8MHz — 45 —| dB

F < FO - 8 MHz — —44 — | dB

BiAgh e - — 18 — | dB
bl e 1 e R

30 MHz ~ 2000 MHz - 25 — | dBm

GHEANEE S 2003 MHz ~ 2399 MHz — -30 — | dBm
2484 MHz ~ 2997 MHz — -30 — | dBm

W
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7 SR

713 -

S ik oM | MR | BN | AN
3000 MHz ~ 12.75 GHz — 25 — | dBm

HE — — -31 — | dBm

714 (KIDEEIE A - Bk 834 - 125 Kbps

B filiid I | MR | BeRME | AN
R @30.8% PER — — | -105.0 — | dBm
RS @30.8% PER - _ s — [ aBm
i F = FO MHz — 2 — aB

F=FO+1MHz — -6 —| dB

F=FO-1MHz — -3 —| dB

F=FO+2MHz — 26 — | dB

F=FO-2MHz — -37 —| dB

ARy

— MHRBTE F=FO + 3 MHz — 33 — 1 a8
* F =FO - 3 MHz — 51 —| aB

F > FO + 4 MHz — -33 — | dB

F < FO -4 MHz — 54 —| dB

BRGR — — -28 —| dB

F=F, +1MHz — -33 —| dB

A \-é‘ oy ,ﬁ> 3 S mage
SRIE BRI F = Fomage — 1 MHZ — r — B
2 7-15. (RIEEWE S - B 23 FETE - 500 Kbps

S ik Ie/ME | MR | BRRAE | A
RIFE @30.8% PER — — | 1010 — | dBm
KA S @30.8% PER - _ 8 — 1 aBm
HfEiE F = FO MHz — 4 — 1 aB

F=FO+1MHz — -5 — | dB

F=FO-1MHz — -4 —| dB

F=FO+2MHz — -3 —| dB

F=FO-2MHz — —42 —| dB

ARG

Bl O] G F =FO + 3 MHz — 34 —| B
L* F=FO -3 MHz — 55 —| a8

F > FO + 4 MHz — -32 —| dB

F < FO -4 MHz — 58 —| dB

Be iR — — —24 — | dB

F=F, +1MHz — ~32 — | dB

A ‘ﬁ 4 ﬁ> s N mage
SR BB AR T F = Fong —1MHZ — Y i
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7 SR

7.3 I IF g
3¢ 7-16. L Wil oF SRS
HF% ik
TAEEE P OERTEE 2402 ~ 2480 MHz
SRRASE A S ) e -18.5 ~ 11.dBm
731 Mk oF R SRS (TX) ek
717, WBF - KRGS FENE - eARHE % (BR)
S ik Joe/ME | BRI | Je KA LR
20 dB 5%t — — 0.8 — MHz
F=FO %2 MHz — —-32.0 — dBm
AHER A 18 A )% F=FO*3MHz — | —45.0 — dBm
F=FO*>3MHz — —49.0 — dBm
18] 11|45 Min. A F2 /1> 99.99
YRR in max (/D % _ | 1600 B KHz
E,:J A F2max)
A F259/A Flag —| o096 - -
ICFT — — 1.0 — kHz
. kHz/
R R — — 0.5 —
50 us
5% (DH1) — — 0.5 — kHz
%% (DH5) — — 0.5 — kHz
& 7-18. MO - R AR - W Bl i % (EDR)
S8 ik S/ M | BRI | JRe KA iR 12
/4 DQPSK max wq — — -2.0 — kHz
w/4 DQPSK max w; — — -15.0 — kHz
/4 DQPSK max |wl + w0| — — —17.0 — kHz
8DPSK max wq — — —4.0 — kHz
8DPSK max w; — — -17.0 — kHz
8DPSK max |w,» + U}0| — — —21.0 — kHz
RMS DEVM — 7.0 — %
/4 DQPSK & ik B 99% DEVM — 0. — %
Peak DEVM — 1.0 — %
RMS DEVM — 7.0 — %
8DPSK 1 il 99% DEVM — 0. — %
Peak DEVM — 12.0 — %
F=FO *1MHz — -35 — dBm
F=FO 2 MHz — —-25 — dBm
A2
WTFm
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7 SR

#4718 - £ Bt
B8 il oMl | JORGE | Rl A
F=FO*3MHz — | -39 — | dBm
F=FO*>3MHz — | 43 — | dBm

7.3.2 LUl SRRk Ay (RX) Fetk

26 7-19. UUIETF - HARHETE - Je A iR (BR)

B ik oMMl | MR | BRME | AL
BRI KA N R @01% BER | — — | —94.0 — | dBm
BREIES @01% BER — — 8 — | dBm
HefEiE F = Fy MHz — 8 —| dB
F = Fy+1MHz — -7 —| dB
F=F,—1MHz — -8 — dB
. F = Fy +2MHz — -30 —| dB
MRk F = Fy — 2MHz — —27 —| dB
Bl s O/ F — Fy + 3MHz T 36 N T
F = Fy — 3MHz — —40 —| dB
Bt - - —29 —| dB
BT R
30 MHz ~ 2000 MHz — -5 — | dBm
. 2003 MHz ~ 2399 MHz — —22 — | dBm
WO 2484 MHz ~ 2997 MHz T — | dBm
3000 MHz ~ 12.75 GHz — -5 — | dBm
HiH - - —-37 — | dBm

46 7-20. L8 MLHESF - AR - B0 B R (EDR)

5% K55 b | o | ot | s
7/4 DQPSK
B RS KA R HE @0.01% BER | — — | —94.0 — | dBm
K5 @0.01% BER — _ 8 — 1 dBm
A5 F = Fy MHz _ 10 N T
F = Fy+1MHz — -10 —| dB
F = Fy— 1MHz — ~11 —| dB
. F = Fy+2MHz - —36 —| dB
X THHEE F =Fy—2MHz — —28 — | dB
Bl C/) F = Fy+3MHz — -35 —| dB
F = Fy — 3MHz - —40 —| dB
NCYES - — —27 —| dB
SHBREET AL ?Z s e
JUN i
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7 SR

#7-20 - # Lwg
BH | ik | b | SOREE | Bk | af
8DPSK
H RS MM N H R EE @0.01% BER | — — | —87.0 — | dBm
ARG S @0.01% BER — — 2 — | dBm
HAEHE F = Fy MHz — 18 —| dB
F =Fy+1MHz — -3 —| dB
F=F,—1MHz — —4 —| dB
F = Fy + 2MHz — —928 —| dB
ARA2S
— B IRIE F=Fy— 2MHz B — 1 dB
i F = Fy +3MHz — | 33 —| aB
F =F,—3MHz — —37 —| dB
RS — - —20 — dB
BRI Fimage — 1 MHz — | 33 —| dB
74 802.15.4 §}h5
% 7-21. 802.15.4 SHFHLK
ES S itk
TAEEE P ORI 2405 ~ 2480 MHz
1 Zigbee 7r 2.4 GHz {4l FHAMEE 11 5{53E 26 #£ 16 MEiH,
fEIEIAIBE A 5 MHZ,
7.4 802.15.4 Sk 5 2s (TX) etk
3% 7-22. 802.15.4 % 23 - 250 Kbps
i oM | ORGSR
SRR A S % -18.5 — 18.0 | dBm
EVM — 24% — —
7.4.2 802.15.4 S g (RX) bk
3% 7-23. 802.15.4 HElc 245k - 250 Kbps
B ik e | MR | JRRA | A
REFE @1% PER — — -102.0 — | dBm
wAREBEWES @1% PER — — 8 — | dBm
F=FO+5MHz — -30 —| dB
AR A2
T T HHRpfEIE F=FO-5MHz — 40 —| B
WF
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7 SRR

#7-23 - #: Lw
S fitiik S/ M | AR K| AL
F = FO + 10 MHz — 52 —| dB
B (2
PRI F = FO - 10 MHz _ 53 — 1 B
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J &4

=

wrH
El

K

5

4

o

g

HRaC
LS

<
=

i

LON G-I 2E NE-INOOUM 8 £-WOOIM-LES-2€dST

AJVNINIT38d

8 Bl

B2 AT TCIF R HL B A

A 8

]

The values of C1 and C2 vary with
the selection of the crystal.

The value of L3 varies with the
actual PCB board. L3 could be a
resistor or inductor.

GND XOUT

L XIN
2

vDD33
40MHz _ GND T
o
<
VDD33 “F ‘ ‘ N
P R 3 e o R
S SRR £19[C]
T b 1S B
el " o
i i i i ] A A i frone frur s
% 229229225229929229929992999 98
— GNDE 555 556066060600600666600 GND [ vDD33 GND
VDD33 VDD33 72 &
GND 777 1061 0nEi(0.1nH) 600mA
1061 770 1060
1060 &5
e 089 RXO 15 Aba
o EN ™0 A fouF TF ) 1: 3.3V flash;
D1 102 1057 = 0: 1.8V flash; VvDD33
103 1086 S
ESD 55 2
100 1055 5 5 R10 10K
101 1054 =
104 1083 5 '
L 08 053 52 . —— Single-ended 500hm
106 1051
GND 108 ESP32-S31-WROOM-3 o8 50 |TBD.RE L1 TED, NT ANT - 7 GND
108 GPIO46
109 en GPIO4S
1010 X GPIO44 vDD33
1011 XTAL_32K_NIGPIOO GPIO43
1012 XTAL_32K_PIGPIO1 GPIO42
1013 VDDPST_3 T
1014 GPIO3 GPIOZ0 o
1015 GPIO4 GPIO39
35
1016 ND OGN ND OGN N N GPIOS QFN80 GPIO38
1017 ot GND GND GND GND oND 55— VDDPST_1 B — a—
o
ST The values of C3, L1, C4, C7, L2, C8, L5 and C9 7 Ghior GPios o
853833 VD33 ! 34
o6 2 e e e e 0000000 vary with the actual PCB board. GPIO8 GPIO34 35
oD 50335602222222 GPIOY GPIO33 T e
GPIOT0 USB_DM
T (P AT S5 0P
" —ousH 5] GPIO11 USB_DP
‘ KON : 5| VREF_TouCH - VCCAVDDPST 2
GPIOT2 ® SPID 2
i““‘F : 01 Griots < spicik 4 23
ocase
2z332 E uF
Ivlg) o GND ERERE _
85BBIE o seerea85505 2o =
lo| 8 000000000,/ = GND
8 gaasaanoonn zd8a
563558666058 556
] T ESP32S31
ESP32-831-WROOM-3 (Pin-out) VDD_LDO_1P8 VDD_PSRAM_1P8 - o o
l N ICTK
RIN N0 IHD
21 R: 0 IWE
4 RINN0 iQ
fruF ics VDD_sPI
GND
13
frur
NC: No component. vDD_sPI =
GND

‘\‘GND

5 sPD
SPICLK 6y ek . spia
SPIHD Tl how © e | —SPWP
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5

H

b aC

AJVNINIT38d

J &4

warH
=

K E

8SG

LON G-I 2E NE-INOOUM 8 £-WOOIM-LES-2€dST

VDD33

The values of C1 and C2 vary with

VD33

VDD33

VDD_SPI

the selection of the crystal.
The value of L3 varies with the
actual PCB board. L3 could be a
resistor or inductor.
3
= al <,
aND E vDD33 “F N
2 B |22
S| 9 iSiste]
NAAAARAAARRARARRARAARE : g
05 i i i i it it e %
coocopocoocooccooooocooon [
% 2222£22222522229525222295
| GNDR000Z06060000066660000060 VD33 GND 12
VDD33
$——5 GND 1061 L4 u e "
—y ! 2 E
e 060
s RXO 16 17 18
o EN 2 oo g GND 1:3.3V flash;
102 2! [F E F E oF - : 0: 1.8V flash;
% = = § 2.72389225588858833 '
lon 1054 GND © GZZ0Rz25525532:59%0a R10 10K
ot 05 L SERSEESS="2265555,65
105 o%2 = Single-ended 500hm Sg .
106 ESP32-531-WROOM-3U 50 ANT1 2 o c8| [Tt |TBRRE L1 NET) NT. 47
107 015 CONN f Gploar 5
g . goe
70 a7 s L2 4 lcs i
o1 o1t o D KT 53K NGPIOO Ghiods o8
= 1012 == E0 TED 0 e =L XTAL 32K PIGPIO1 GPi042 2
= 1013 e 2 VODPST 3 5
Te 1014 o . GPIO3 GPIOAD i
— 1015 2 - GPIO GPI039 —
© 018 o o o o Gros QFN80 GrIo% =
— 1017 o= - VDDPST_1 GPIO37 —
1018 GPIOG GPI036
19 o1 - The values of C3, L1, C4, C7,L2, C8 and L5 1 peifesd Shiose 35
o vary with the actual PCB board. - GPIOB GPI034 %
GND T 10} PIOg GPIO33 7S 5 USB DW
5 il grioto UsB oM RS, o USB 0P
S Eoe e GPIOT1 USE_DI
— VREF_TOUCH ) VCCAVDDPST 2 s
Bt i £ ¢ SPID g
GPIO13 £ & spicLk [
22832 .3+
EiEgixosd
BE3500 a
2222000800983, adg
0.47uF 000000000900009C0Z0'E
Sasoas
555555333585835555555
ST T T T EsPazsa
ESP32-S31-WROOM-3U (Pin-out) VBD_LDO_1P8 VDD_PSRAM_1PE cs o o
J ‘ R4, ] TCLK.
R3, 0 THD.
20 ®; Q TWE
014 GIANAAG o
o i iCS
i
17
GND 18
19
0
22 oD
SO0z
uF SD D3 NC: No component. VoD_SPI
SDOIK
= BRGIT

sPics
SPICLK 6y o1k oo |2—_spia
SPIHD Mo © e [2—SEIME
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9 SMEIBCT A

9 AV AP

B SANE AR (AR, Rk, R4l JTAG #:00 . UART 32 1045) MEBEA LY A L 1A

GND-|||—|

N
100 =
X1: ESR 101 } JP3
=Max. 70 KQ 1
o 2
aND| 8[3(3(5(3(33 1 (2(2E[EEER K /e[ L ootom
—  Boot Option
Y aY=Y=tot=r=tot=Y=T=T=T=T=T=T=Y=T=T=Y=T=T=T=] GND
99 LZZ2ZZ2Z2ZZ2ZZ2ZZZ2ZZZZZZZZZZ 98
NC: No component. VDD33 VDD33 —— | GNDR, 000 0000000000000 00000 GND
72 VDD33
GND CND 777 1061 JP4
GND 1061
70 1060
* = ava 1060 |55 =%0 1
E 3v3 RX0 2
R1 1 2 E e RX0 [es TXO
TBD 02 s \ 2 67 057 i
2uF  PAUF 03 e ook Ies 056
0 8|08 oes [[e5 055 = UART
= = 5 o 190 oos [ 054 GND
sSw1 GND  GND 04 oo oos 63 053 JP5
5] B2 AL g 105 1052 gf 82? gls — 1
Cc4|| 0.1uF 07 :Os ESP32-S31-WROOM-3 :051 60 050 K 2
c3 o 70 050 59 049 DO 3
TBD o 51,98 o s 048 4
010 6 57 047 JTAG
— — = 1010 1047
= = 0 S Ot 58 046
GND GND 0 g | lon 1046 55 04
1012 1045
0 19 54 04
1013 1044
0 20 53 04
s 1014 1043 .
0 52 042
oTa 1015 1042 (35 570
1016 1040
0 50 039
1017 1039
018 4 49 038
S1o 55 1018 %0 as 1038 |45
019 8588056 ol wona N 1
RPN [sa)sa)
=] IS5
B lono 6533335222229253388885 oo [
ut whooo)o\—NmJ:rJ:nwr\ooc)c olol~
QR[R[R[B[ (SB[ [3[8[(E(8( w [(2F 4(8s
(=]
alalglalala %3§§§§§ GND
nwnn|n|n|n ] ] =1
JP1 JP2
5] 2  use D+ RS TBD R6 TBD USBDBGD+ 2 [,
1 USBD- R9 TED RTNTBD | UseDBGD- 12
USB OTG | S UsB
GND GND GND GND
oLy
%] 9-1. ESP32-S31-WROOM-3 #p[Hl 3t it s Bl
253 v S N
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9 SMEIBCT A

—
RF : Single-ended 500hm.
NT2 A~ RE_ANT
GND'|||—| GND I: I:
- 100 = GND GND
X1: ESR 101
= Max. 70 KQ
GND ||_| N W< [olof=[o|o|oln|o|v |« o ||| o|o|o~ v <o
] B3 |3(5|5[8|B|B|5[8[3|B (R[50 |B|R R [LR X [R
9% 2222£225925852925958559393 98
NC: Nocomponent_ VDD33 VDD33 GND&OOOE(OOOOOOOOOOOOOOOOOO GND
72
GND GND
GND 1061 [ el
* 3v3 1060 (55 =50
R1 Ir:1 Ez EN 5 g‘,{f ?;0 68 TXO
TBD 02 3 | g 67 057
2uF  P1uF 03 7 |O |05 66 056
00 8 Igg Iggg 65 055
= = ot 97 19 1050 Iea 054
_swi1 GND  GND 04 019} 1054 'es 053
3 Rl = 105 1052 -2 9%
C4f | 0.1uF o7 196 ESP32-S31-WROOM-3U 1951 1760 050
c3 O 107 1950 759 049 DO 3
8D O 108 1949 755 048 4
010 109 1948 1757 047 JTAG
= = 5 1010 1047 (35 016
GND GND o g | 1011 1046 I755 045
5 o 1012 1045 |25 T
5T 5] 1013 1044 |23 o
5 51 1014 1043 (25 54
Sie 55 1015 1042 (27 54
017 23 :819 :8‘;3 50 039
o18 24 49 038
1018 v Q Qs 1038
019 25 O N® = [aya) 48
o1 22222909 onegeeno GND
= HBRDBD D>
®lcnp 63535335332222222558555385 ono X
u1 Bl I oo [o2d (=0 o (SN [5ed 5§ [Tod (Sod [y (= o] (o)) [} 0[O
QR[RIRIBS|S|B[S[3(8[5[8(8(2//23/2/els
|2 af=
f=) S (5] e ] = [a](=) _
o (=][=] (@] (&) oo Q g ("9’ g (',\’ ﬁ
31013(3/5(3 aisiisyis)sls)
JP1 JP2
2 USB D+ RS TBD R6 TBD USBDBGD+ 2
f 1 __USB D- R\ TED R7 TBD USBDBGD- 1 |$
USB ol S USE
GND GND GND GND

& 9-2. ESP32-S31-WROOM-3U #hJil 4 i1 J5i

o EPAD W[ DIANREESICHR , (E/2 AR RI AR Y GND nf DASRAS SEAF A B M . AR AAELRE EPAD MR EZSIR
B, WEEROR BT E AR, b BRI AL S IR B R, SR S AR TR

o SWffiff ESP32-S31 ki LRIk IE S, EN A B AT RC ZEIRFiL . RC Sl H & 1A R = 10 k€,
C=1uF, {HEREE AT RYFAAL B P51 b st e RIES A g2 (7 B e A TR 3E . ESP32-S315th Hr i
PR FEASHFE 45 SR L g 5.
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10 RSk

10.1

BT

Unit: mm
3.5:0.15 [JIO]
22+0.2 1
© Antenna Area 94x04 Antenna Area 4x0.8
x 0. .
= 1\HDDDDDDDDDD%DDDDDDDDDDD
= \ =
21 @ 2 & g ©
~ x © = = x
{ < K ||= o <
z ® sl @ =
® o« 5 <> <> -
& NS ::S — %>: : g %‘2 g* N
% ! 5 8
N 0 IE ol o
¢ S MiE } 2
[ — E”DDDDDDDDDD}DDDDDDDDDDDE
0.5 0.7 0.85
17.85
20.6
Top view Side view Bottom view
¢ 10-1. ESP32-S31-WROOM-3 g W]
Unit: mm
22+0.2 3.5+0.15
2 1 94 x 0.4 4x08
[ TT0000000000000000000000 O
‘® 16.6 ﬁ = } =
— © = & E|
[} I = o =] o o
N x = = Y
= 5 |88 . 5~
= N =
S o ol 45 YO - <
T Q | o **&7*%> = S
< © IR = =]
o e = =
x| = 8
0 ~lle Cll ol o
© °ls | 2
| = S”DDDDDDDDDD}DDDDDDDDDDDE
05 07 || oss5
R B i
17.85
20.6
Top view Side view Bottom view
10-2. ESP32-S31-WROOM-3U F4] )X+
BL:

ARG A WMIRENER, W20 _(ESP32-S31 B AEfEED .

IREE(E )

SYEE

61
S SCR L
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