
1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date: 2026-10-12
KiCad E.D.A. 10.0.3

Rev: v10Size: USLetter
Id: 1/3

Title: SparkFun IoT RedBoard ESP32-P4 WiFi/BLE
File: SparkFun_IoT_RedBoard-ESP32-P4_WiFi_BLE.kicad_sch
Sheet: /
SparkFun Electronics

Designed by: Dryw Wade

Power and Network

File: power_and_network.kicad_sch

Connectors

File: connectors.kicad_sch

1.1V

x

VDD_SD

R27
100k

3.3V

LED_DO

3.3V

L1
2.2uH
1.2A

CS 1

D1/DO 2

D2/WP 3

GND4

D0/DI 5
CLK 6

D3/HOLD 7

VCC8

U4
W25Q128JVPIM

R38
4.7k

3.3V

C34
0.1uF
16V
10%

C25
0.1uF
16V
10%

D6
Red

VDD_FLASH

C36
0.1uF
16V
10%

R19
470k

GND

C12
0.1uF
16V
10%

C7
22uF
6.3V
20%

GNDGND

1.1V 1.1V

GND

VDD_MIPI
GND

R13
10k

R18
470k

C13
22pF
50V
5%

GND

GND

C40
10nF
50V
10%

GND
VDD_PSRAM

C35
0.1uF
16V
10%

VDD_FLASH

GND

C29
0.1uF
16V
10%

GND

VDD_FLASH

C51
0.1uF
16V
10%

GND

3.3V

GND

C19
0.1uF
16V
10%

C18
0.1uF
16V
10%

GND

C32
1.0uF
16V
10%

GND

C30
1.0uF
16V
10%

C31
1.0uF
16V
10%

GND
3.3V

C27
1.0uF
16V
10%

C28
1.0uF
16V
10%

C26
10nF
50V
10%

C23
0.1uF
16V
10%

C41
0.1uF
16V
10%

GNDGND

C42
4.7uF
6.3V
20%

GND

GND

VDD_FLASH

R32
4.02k

GND

R33
4.02k

VDD_SD

C47
10uF
6.3V
20%

GND

Y1
40MHz

R26
100k

GND

C33
1.0uF
16V
10%

GND

C50
0.1uF
16V
10%

GND

C9
12pF
50V
5%

GNDGND

C8
12pF
50V
5%

C44
0.1uF
16V
10%

3.3V
GND GND

C43
0.1uF
16V
10%

C45
10uF
6.3V
20%

C46
10uF
6.3V
20%

GND

GNDGND

GND

EN1

G
N
D

2

LX 3VIN4

FB 5

U5
TLV62569

3.3V

GND

3.3V

GND

GND GND

V
D
D
_M

IP
I_
D
P
H
Y

V
D
D
_F

LA
S
H
IO

EN

V
D
D
_U

S
B
_P

H
Y

LP LDO

IO0-3

IO4-15

IO16-23

IO24-38

IO39-48

IO49-54

LDOx4

HP LDO

USB PHY

Flash IO

PSRAM

MIPI PHY

V
D
D
_I
O
_4

V
D
D
_I
O
_5

V
D
D
_B

A
T

LP SYS

HP SYS

o
r

V
D
D
_L

P

V
D
D
_L

P

Caution!
IO35 and IO36
set boot mode,
see datasheet.

V
D
D
_I
O
_0

V
D
D
_I
O
_6

XTAL_32K+/IO1 1

MTCK/IOT2 2

MTDI/IOT3 3

MTMS/IOT4 4

MTDO/IOT5 5

IOT6 6

IOT7 7

IOT8 8

VDD_LP9

IOT9 10

IOT10 11

IOT11 12

IOT12 13

IOT13 14

IOT14 15

IOT15 16

IOA16 17

IOA17 18

IOA18 19

IOA19 20

VDD_IO_021

IOA20 22

IOA21 23

IOA22 24

IOA23 25
VDD_HP26

FLASH_CS27

FLASH_Q28

FLASH_WP29

VDD_FLASHIO30

FLASH_HOLD31

FLASH_CK32

FLASH_D33

DSI_REXT34

DSI_D1+35

DSI_D1-36

DSI_CLK-37

DSI_CLK+38

DSI_D0+39

DSI_D0-40

VDD_MIPI_PHY41

CSI_D0-42
CSI_D0+43
CSI_CLK+44
CSI_CLK-45
CSI_D1-46
CSI_D1+47
CSI_REXT48

USB_HS_D-49

USB_HS_D+50

VDD_USBPHY51

USB0_D-/IO24 52

USB0_D+/IO25 53

USB1_D-/IO26 55

USB1_D+/IO27 56

IO28 57

IO29 58

VDD_PSRAM59

IO30 60

IO31 61

VDD_IO_462

IO32 63

IO33 64

IO34 65

IO35 66

IO36 68

UART0_TX/IO37 69

UART0_RX/IO38 70

VDDO_FLASH71

VDDO_PSRAM72

VDDO_373

VDDO_474

VDD_LDO75

VDD_DCDCC77

FB_DCDC78

EN_DCDC79

SD1_D0/IO39 80

SD1_D1/IO40 81

SD1_D2/IO41 82

SD1_D3/IO42 83

SD1_CLK/IO43 84

VDD_IO_585

SD1_CMD/IO44 86

SD1_D4/IO45 87

SD1_D5/IO46 88

SD1_D6/IO47 89

SD1_D7/IO48 90

IOA49 92

IOA50 93

IOA51 94

IOA52 95

VDD_IO_696

IOA53 97

IOA54 98

XTAL-99
XTAL+100

VDD_ANA101

VDD_BAT102

CHIP_PU103

XTAL_32K-/IO0104

GND105

U1
ESP32-P4

C54
0.1uF
16V
10%

C21
0.1uF
16V
10%

3.3V

GND

GND

RGB

DOUT 1

V
S
S

2

DIN3 V
D
D

4

D5

WS2812B

GNDGND

C20
0.1uF
16V
10%

PWR

GND

TP5

GND GND

C24
0.1uF
16V
10%

C22
0.1uF
16V
10%

SW1

x
x

C6
22uF
6.3V
20%

GND

SW2

3.3V

x

C38
0.1uF
16V
10%

GND

x

C39
1.0uF
16V
10%

GND

x

C37
10uF
6.3V
20%

GND

VDD_MIPI

GND

x
x

VDD_FLASH
3.3V

VDD_PSRAM

R41
2.2k

3.3V

GND

FLASH_HOLD

IO1
IO2
IO3

IO20/NET_RST

IO4
IO5

IO12/LED

FLASH_Q

IOB35FB_DCDC

IO6
IO7/CS

IO10/POCI

CSI_D1+

IO8/PICO

IO11

IO9/SCK

DSI_CLK+

XTAL+

DSI_D1+

DSI_D0-

USB_SERIAL_D+

FLASH_WP

IO12/LED

IOB35DSI_CLK-

DSI_D0+

XTAL-

IO0

RST

RST

USB_OTG_HS_D-
USB_OTG_HS_D+

DSI_D1-

IOB36

IO15/C5_D0
IO14/C5_D1

IO19/C5_D2

IO16/C5_CLK

IO18/C5_D3
IO17/C5_CMD

IO13/CAM_IO

EN_DCDC

USB_SERIAL_D-

IO27/SCL
IO26/SDA

IO37/UART0_TX
IOB36

IO38/UART0_RX
IO39/SD_D0
IO40/SD_D1
IO41/SD_D2
IO42/SD_D3
IO43/SD_CLK
IO44/SD_CMD

IOA49

IOA54

IO47/SD_DET
IO46/ALRT

IOA50
IOA51

IOA53
IOA52

IO45/SD_PWR

IO48/BAT_ST

LED_DO

XTAL+

FLASH_CLK
FLASH_CS

FLASH_D

CSI_CLK-

CSI_D0+

CSI_D1-

CSI_CLK+

CSI_D0-

FLASH_Q
FLASH_D

FLASH_WP

FLASH_CS

EN_DCDC
FB_DCDC

FLASH_CLK

FLASH_HOLD

XTAL-

RST

VDD_PSRAM

VDD_LDO/DCDC

VDD_HP

VDD_USBPHY

ESP32-P4

VDD_FLASHIO

Boot/Reset Buttons

VDD_BAT/ANA

Reset

ESP32-P4 can
adjust output

voltage through
FB_DCDC pin

VDD_IO_0/4/6

Flash Storage (16MB)
Core Voltage Regulator
Critical: start-up <1ms!

VDD_MIPI_PHY

Open LED_DO to disable
output on NC pin

LEDs

Open PWR to disable
power indicator LED

VDD_IO_5

40MHz Crystal

C7
22uF
6.3V
20%

GND

U5
TLV62569

EN1

G
N
D

2

LX 3VIN4

FB 5

3.3V

GND

C6
22uF
6.3V
20%

VDD_SD
VDD_MIPI

VDD_FLASH
3.3V

VDD_PSRAM

GND

C50
0.1uF
16V
10%

GND

C9
12pF
50V
5%

GND

C8
12pF
50V
5%

U1
ESP32-P4

XTAL_32K+/IO1 1

MTCK/IOT2 2

MTDI/IOT3 3

MTMS/IOT4 4

MTDO/IOT5 5

IOT6 6

IOT7 7

IOT8 8

VDD_LP9

IOT9 10

IOT10 11

IOT11 12

IOT12 13

IOT13 14

IOT14 15

IOT15 16

IOA16 17

IOA17 18

IOA18 19

IOA19 20

VDD_IO_021

IOA20 22

IOA21 23

IOA22 24

IOA23 25
VDD_HP26

FLASH_CS27

FLASH_Q28

FLASH_WP29

VDD_FLASHIO30

FLASH_HOLD31

FLASH_CK32

FLASH_D33

DSI_REXT34

DSI_D1+35

DSI_D1-36

DSI_CLK-37

DSI_CLK+38

DSI_D0+39

DSI_D0-40

VDD_MIPI_PHY41

CSI_D0-42
CSI_D0+43
CSI_CLK+44
CSI_CLK-45
CSI_D1-46
CSI_D1+47
CSI_REXT48

USB_HS_D-49

USB_HS_D+50

VDD_USBPHY51

USB0_D-/IO24 52

USB0_D+/IO25 53

USB1_D-/IO26 55

USB1_D+/IO27 56

IO28 57

IO29 58

VDD_PSRAM59

IO30 60

IO31 61

VDD_IO_462

IO32 63

IO33 64

IO34 65

IO35 66

IO36 68

UART0_TX/IO37 69

UART0_RX/IO38 70

VDDO_FLASH71

VDDO_PSRAM72

VDDO_373

VDDO_474

VDD_LDO75

VDD_DCDCC77

FB_DCDC78

EN_DCDC79

SD1_D0/IO39 80

SD1_D1/IO40 81

SD1_D2/IO41 82

SD1_D3/IO42 83

SD1_CLK/IO43 84

VDD_IO_585

SD1_CMD/IO44 86

SD1_D4/IO45 87

SD1_D5/IO46 88

SD1_D6/IO47 89

SD1_D7/IO48 90

IOA49 92

IOA50 93

IOA51 94

IOA52 95

VDD_IO_696

IOA53 97

IOA54 98

XTAL-99
XTAL+100

VDD_ANA101

VDD_BAT102

CHIP_PU103

XTAL_32K-/IO0104

GND105

D5

WS2812B

DOUT 1

V
S
S

2

DIN3 V
D
D

4

LED_DO

U4
W25Q128JVPIM

CS 1

D1/DO 2

D2/WP 3

GND4

D0/DI 5
CLK 6

D3/HOLD 7

VCC8

VDD_FLASH



1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date: 2026-02-06
KiCad E.D.A. 10.0.3

Rev: v10Size: USLetter
Id: 2/3

Title: SparkFun IoT RedBoard ESP32-P4 WiFi/BLE
File: connectors.kicad_sch
Sheet: /Connectors/
SparkFun Electronics

Designed by: Dryw Wade

GND

TP6

C48
0.1uF
16V
10%

5V_USB1

5V_USB1

J3
Barrel_Jack_SMD

VBATT

VIN

GND

5V_USB2

VIN

C49
10uF
6.3V
20%

GND

TP
3

TP
4

1 2 3
456

D2
DT1042-04SO
5VWM/9VC

GND

R36
5.1k

GND

SHLD2

1
2
3
4
5
6
7
8

J9

GND

3.3V_P

R37
5.1k

TP7

GND

CC1 A5

D+ A6

D- A7

CC2 B5

G
N
D

G
N
D

S
H
IE
LD

S

VBUS VBUS

J11
USB_C_Receptacle

5V_USB2

TP
1

TP
2

1 2 3
456

D1
DT1042-04SO
5VWM/9VC

DAT21
DAT3/CD2

CMD/SDI3

VDD4

CLK/SCK5

VSS6

DAT0/SDO7
DAT18

DET9

SHIELD10

J4

microSD

GND

3.3V_P

5V

3.3V_P

3.3V_P

3.3V

3.3V
5V

AREF

IOREF

NC/LEDO

RESET

A0
A1
A2
A3
A4
A5

D0/RX
D1/TX

D2
*D3
D4
*D5
*D6
D7
D8
*D9

*D10/CS
*D11/PICO
D12/POCI
D13/SCK

D18/SDA
D19/SCL

GND

VIN

H1
RedBoard

R31
10k

R34
5.1k

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

J6

C
o
n
n
_0

1
x2

2
_F

P
C
_0

.5
m
m
_V

e
rt
ic
a
l

GND

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

J5

C
o
n
n
_0

1
x2

2
_F

P
C
_0

.5
m
m
_V

e
rt
ic
a
l

R22 100

R25 100
R24 1003.3V_P

3.3V_P

VIN

1
2
3
4
5
6
7
8

J8
1
2
3
4
5
6
7
8
9
10

J10

R23 100

R21 100
R20 100

GND

R3
10k

1

2
3

Q1
DMG2305UX
4.2A
20V

R1
10k

R4
10k

3.3V_P

SCL

SDA

3V3

GND1
2
3
4

J1
Qwiic_RA

R2
10k

R46
100k

GND

VDD_SD

R5
10k

R6
10k

VDD_SD

GND
GND

GND

R40
2.2k

GND
SHLD1

CC1 A5

D+ A6

D- A7

CC2 B5

G
N
D

G
N
D

S
H
IE
LD

S

VBUS VBUS

J2
USB_C_Receptacle

R39
2.2k

I2C

3.3V_P

R35
5.1k

GND

1
2
3
4
5
6

J7

GND

5V

GND

+

-

J14
JST_2mm_LiPo

GND

GND

R30
100k

IO10/POCI

IO5
IO6

IO37/UART0_TX

IO0
IO11

IO1

IO38/UART0_RX

IOA52

IOA54

IOA51
IOA50

IOA53

IOA49

DSI_D0+
IO37/UART0_TX

IO4
IO3
IO2

DSI_D0-

IOA52

IOA49

IOA51
IOA50

IO38/UART0_RX

IO6
IO5
IO4

DSI_D1-

IO10/POCI

IO26/SDA

IO8/PICO
IO7/CS

CSI_D0+
LED_DO

LED_DO

IOA53
IOA54

CSI_D0-

IO1

IO11
IO0

IO3
IO2

CSI_D1-
CSI_D1+

IO9/SCK

CSI_CLK+
CSI_CLK-

RST

IO44/SD_CMD

IO47/SD_DET

IO43/SD_CLK

IO42/SD_D3

IO8/PICO

IO26/SDA

IO9/SCK

IO27/SCL

IO27/SCL

IO7/CS

IO41/SD_D2

IO27/SCL
IO26/SDA

IO27/SCL IO26/SDA

USB_SERIAL_D-
USB_SERIAL_D+

USB_OTG_HS_D+
USB_OTG_HS_D-

IO26/SDA
IO27/SCL

IO
4
5
/
S
D
_P

W
R

IO26/SDA
IO27/SCL

IO13/CAM_IO

IO40/SD_D1
IO39/SD_D0

DSI_CLK-
DSI_CLK+

DSI_D1+

RST

Qwiic Connector

Barrel Jack and LiPo
Battery Connectors

uSD Card Slot

Open SHLD1
to disconnect
USB shield
from GND

RedBoard Pinout

USB-C Connectors

Open SHLD1
to disconnect
USB shield
from GND

MIPI Camera and Display Connectors

Open I2C to remove
pullup resistors

VBATT

J14
JST_2mm_LiPo

R20 100
R21 100

R23 100

R24 100
R25 100

R22 100

D1
DT1042-04SO
5VWM/9VC

1 2 3
456

TP
2

5V_USB2J11
USB_C_Receptacle

CC1 A5

D+ A6

D- A7

CC2 B5

G
N
D

G
N
D

S
H
IE
LD

S

VBUS VBUS

SHLD2

GND

R36
5.1k

D2
DT1042-04SO
5VWM/9VC

1 2 3
456

TP
4

5V_USB1J2
USB_C_Receptacle

CC1 A5

D+ A6

D- A7

CC2 B5

G
N
D

G
N
D

S
H
IE
LD

S

VBUS VBUS

SHLD1

GND

R34
5.1k
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GND

R29
4.7k

C11
2.2uF
10V
10%

R11
10k

VIN

5V_BAR

5V_BAR

A
D
J

1

VO 2VI3

U10
LM1117-ADJ
VMax: 15V

IMax: 800mA

VRAW

R12
10k

GNDGND

R9
10k

R8
10k

VBATT

C1
0.1uF
16V
10%

GND

C3
2.2uF
10V
10%

5V
5V

GND

GND

STAT1 G
N
D

2

V BAT
3

V
IN

4

PROG 5

U9
MCP73831

5V

D10
BAT60A
3A
0.28V
10V

VIN1

G
N
D

2

EN3
VOUT 5

U6
AP2112K-3.3

VMax: 6V
IMax: 600mA

GND

3.3V

C5
2.2uF
10V
10%

D8
BAT60A
3A
0.28V
10V

3.3V

1
2
3
4
5
6

J13
Conn_01x06 CHG

R16
680

3.3V_PGND

GND

C56
2.2uF
10V
10%

GND

GND

GND

GNDGND

VBATT

GND

GND

VIN1

G
N
D

2

EN3
VOUT 5

U2
AP2112K-3.3

VMax: 6V
IMax: 600mA

D4
Yellow

C52
4.7uF
35V
20%

GND

R42
2.2k

VBATT

VBATT

C4
2.2uF
10V
10%

GND

SW4

GND

3.3V

R43
100k

VDD_SD

R17
220

SW3

5V_USB1

GND

VRAW

GND

C53
10uF
10V
20%

C2
2.2uF
10V
10%

GND

CTG1

CELL2

V
D
D

3
G
N
D

4

ALRT 5
QSTRT6

SCL 7
SDA 8

U8
MAX17048

VBATT5V

GND 1
VOUT 2

VIN13

ON4
VIN26

ST 8

U11
LM66200

D7
BAT60A
3A
0.28V
10V

5V_USB2 VDD_SD

R28
100k

VRAW

GND

1

2
3 Q4

MMBT2222A
0.2A
50V

R15
10k

1

2 3

Q3
MMBT2222A

0.2A
50V

R49
10k

R50
10k

1

23

Q2
MMBT2222A

0.2A
50V

IO15 can't be
used if module
has PSRAM.

Caution!
IO27 and IO28
set boot mode,
see datasheet.GND1

3V32

EN3

MTMS/IOA2 4

MTDI/IOA3 5

XTAL_32K_P/IO0 6

XTAL_32K_N/IOA1 7

IOA6 8

IO7 9

IO8 10

IO9 11

IO10 12

USB_DN/IO13 13

USB_DP/IO14 14

IO28 15

MTDO/IOA5 16
MTCK/IOA4 17

IO27 18

IO15 19

IO23 21

IO24 23

UART0_RX/IO12 24
UART0_TX/IO11 25

IO25 26

IO26 27

U3
ESP32-C5-WROOM-1

C10
0.1uF
16V
10%

GND

R10
10k

3.3V

R14
100k

R44
100k

R7
10k

3.3V

IO48/BAT_ST

IO14/C5_D1

IO16/C5_CLK
IO15/C5_D0

C5_RST

IO19/C5_D2
IO18/C5_D3

IO20/NET_RST

IO17/C5_CMD

C5_RST

C5_RX

IO46/ALRT

C5_TX

D
TR

IO27/SCL

DTR

IO26/SDA

C5_BOOT

C5_RST

C5_BOOT
C5_RX

RTS
C5_TX

C5_BOOT

C5_RST

R
TS

Power Flow

Network - WiFi and BLE

Open CHG to disable
battery charging
indicator LED

LiPo Battery

Peripheral power

System power

Voltage Regulators

Charge current:
455mA

U10
LM1117-ADJ
VMax: 15V

IMax: 800mA

A
D
J

1
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