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MIC

SPEAKER <—

GPIO

Pin Header
JTAG&UART

32.768KHz

CSI_CLKP/N

4GS DATAPIN[1 0] CSl
-
<2 MIPI Camera
DSI_CLKPIN
: DSI_DATAP/N[1.0] : DSl
MIPI Display

UARTO I i
' USB-UART Bridge USB Type-C

(CP2102N)
- » BOOTMODE Select
USB High Speed Type-A
- -

USB High Speed Type-C
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2

XOUT GND

3

c2sH 22pF/50V(5%) “; ND

ESP_VBAT

3v3 (Analog)

ESP_3V3

4

ESP_LDO_VO4

EWFE{)WO%)
10UF/6.3V(20%) CNN_GPI00

‘E‘ ESP_EN})

c101 Emz

bz 0.1uF/50V(10%) (10uF/6.3V(20%)
ey = =

e
E 1uF150V(10%)
1v8/3v3 (SDIO)
ND

3v3(peoc)
ESP_3V3

GPIOD 0(1%) 200FI5QV(5%) { c1ol.enp ESP_3v3
vr ESP_VDD_HP
L
3 ESP_VDD_HP_DCDC
i RizL = sw 2
+3.3.400001552E! EN_DCDC 2204
o < 32.768KHz L ] enpe
= FB_DCDC
3 N = 21 enp Fe |2
GPIO1 0(1%) | ' § £
22pFI50V(5%) | | C18] [1enD 2 TLV62569 "\g
B =
c45 H 22pF/50V(5%; W ND g ?
GND
1ve/3v3
CNN_GPIO53 R85 o GPIO53 GPIO52 OESP_3v3
CNN_GPIO54 8@“ GPIOS4 o

OESP_VDD_HP

ke
1V1~1v3 (Core) :Euwsovrw%)
GND

1V1~1v3 (Core)

GPIO38 GPI038_BOOTMODE
GPI037_BOOTMODE
GPI036_BOOTMODE
GPI035_BOOTMODE
GPIO34 GPI034_BOOTMODE

GPIO7. R194 0(1%]

v ESP_I2C_SDA
GPIOE __R190 0(1% ESP_I2C_SCL
GPIOS3 _ R79 0(1% PA_CTRL
GPIOS4 __ R76 0(1%

C6_EN

GPIO6___R30 0(1% C6_WAKEUP
GPIO38  R228 0(1%]

v UARTO_RXD
GPIO37 __R227 0(1% UARTO_TXD

CPIOIS _ RZ_\ s\ NOU%) (75350 PWRa

ESP_LDO_VO1 ESP_LDO_VO2 ESP_LDO_VO3 ESP_LDO_VO4
o o o o

cs6 _leso

GND

GND
1v8/3v3
ESP_3V3

ko
Ewmsovmo%)

oND

1V8 (PSRAM)
ESP_LDO_V02

104
[UF/16V(10%)

GND  GND

3v3 (usB2)
ESP_3V3

CQ&L LQS

10nF/50V(10%) 0.1uF/50V(10%) E.mns.awzn%)

GND

10nF/50V(10%) E 1UF/50V/(10%) HUF/16V(10%)

2v5 (MIPT)

GND  GND

GND  GND
GND 3 3
o 96 c95
59
T
g% Emwsovmc%) [1ouF/6.3v(20%)
s
GND
CNN_GPIO1 B8 ML GPIO1 , oeoc 22
CNN_GPIO2 GPIO2 VDDPST_DCDC
CNN_GPIO3 23‘3 0 GPIO3  HP
CNN_GPiod RA7 PO GPIO4 VDDPST_LDO
CNN_GPIOS R29 BlO GPIOS VFB4/NVO4
CNN_GPIOB R46 BIO GPIO6 VFB3/VO3
CNN_GPIO7 R28 8 GPIO7 VFB2VO2
CNN_GPIO8 = GPIO8 VFB1VO1 0(1%) CNN_GPIO38
5 VDDPST_1 GPIO38
R45 Pl - GPIO37 R136 0(1%)
g R27 PO GPiog GPIO37 68 Gpioss _ R112 (1% eI
125 ASDOUT R oo &hiots VBoRst [ —
10uF/6.3V(20% 1 10%) T 0 %)
o prosoe = : o
S o R25 &) GPIO13 GPIO34 (1% MLTXDO
SD2_Do RiZ e GPIO14 GPIO33 A} CNN_GPIO33
SD2 D1 Rox — GPIO15 GPIO32 CNN_GPIO32
SD2_D2 R4l GPIO16 VDDPST_4 0(1%)
SD2_D3 o3 oT8 GPIO17 GPIO31 O(1%) 8MDC
SD2_CLK Rao o GPIO18 GPIO30 RMI_RXD1
SD2_CMD GPIO19 VDDPST iEA)
CNN_GPI020 GPIO20 g§l8§§ (1%) ;m:sig?/
EEHE}@?} GPIO27 gﬂﬁ» gm’gEPN
GPIO26 9
CNN_GPIO23 GPI023 NCVDD_HP 1) | e 1%)(NC)
GPIO25 ~
c11 ESP_VDD_HP
0.1uF/50V/(10%)(NC) =
ESP_VDD_HP 0.1uF/50V(10%)
c E GND
< ESP32-P4
VDD_FLASH o GPIO24_R104 CNN_GPI024
ORI A% T FLASH_WP_A
ESP3V3 R35 O(1%)NC) S CASH HD
FLASH_HD_A R SB_DP
c20 25 FLASH_ CK_A B Ol X REXT SB_DM 1o
1UF/16V(10%) uFisov(1o%) THASHDA ; TST_DATATP_R90
TATP T"DATATN SI_A_DATA1P
DS DATATP R LN R s SLADATAIN L
GNDGND o 'D’LDAWN R72 tﬁs 1’3“}”0? R82 o GND
A R74 L] R81
o - Biee S o R o
(TAON
DSI_A_DATAON R77 ESP_LDO_V03
DSI_REXT R202 02K(1% co3 Lm LN
R203 02K(1%

MUF/BV(10%)  [1UF/16V(10%)  [IuF/16V(10%)  [1uF/16V(10%)
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FLASH:

33 (Flash)
VDD_FLASH
J0K(1%) msH 0.1uF/50V(10%) ““GND
< vz
FLASH_CS_A s 8 o> FLASH_D_A
g
FLASH_CK_A 8 | ok po -2 FLASH_Q_A
o
FLASH_HD_A Moo & we FLASH_WP_A

Pin Header

FLASH-3V3

<

For GPIOs:

ESP_3v3 VCC 5V
J1
s 2 1
CNN_GPIO7 =K 2
CNN_GPIO8 =H P
CNN_GPIO23 7 8 NN_GPIO37
Ho 10 NN_GPIO38
CNN_GPIO21 Hno 12 NN_GPI022
CNN_GPI020 i3 1
CNN_GPIO6 2115 16 NN_GPIOS
7 18 NN_GPIO4
CNN_GPIO3 2119 20
CNN_GPIO2 2 22 NN_GPIO1
CNN_GPIOO R NN_GPIO36
2125 2 NN_GPIO32
CNN_GPIO24 s NN_GPIO25
CNN_GPIO33 9129 3
CNN_GPIO26 3 31 32 NN_GPIO54
CNN_GPIO48 R
CNN_GPIO53 213 3. NN_GPIO46
CNN_GPIO47 Ty . NN_GPIO27
39 0 NN_GPIO45
CON20X2

Boot Strapping Pins:

TP35 TP33 TP34
P36 TP22

GPIO38_BOOTMODE
GPI037_BOOTMODE

GPI036_BOOTMODE
GPI035_BOOTMODE

Reset Button:

R209. n_~10K(1%; i
R208, A AOK(1%)

GPIO34_BOOTMODE

Boot Button:

CSI

ESP_3v3

<l o
sw2
SW_SP_4P | [0
ISP
- o

44

1UFI50V(10%)(NC)

Connector:

CSI_A_DATAON
CSI_A_DATAOP

CSI_A_DATAIN
CSI_A_DATATP

CSI_A_CLKN
CS[A_CLKP

(%01)A08/4NL°0

00, Reset, 3.3V
101, Strobe, 3.3V

ESP_VBAT
TP23
N 2
ESP_3Vv3 S
[10K(1%)
ESP_EN})
L 30
< ol E 1uF/50V(10%)
swi1 =
Sw_sp_4p GND
o_ o
DSI Connector:
.
19 J5
DSI_A_DATAIN
DSI_A_DATA1P
DSI_A_CLKN
ESP_3V3 DSI_A_CLKP
DSI_A_DATAON
DSI_A_DATAOP
ESP_I2C_SCL R9 0(1%)
ESP_T2C_SD; R8 0(1%)
TR106 (%) T ESPAVS
R101 (1%) {
10
CSI_1-1734248-5 = DSI_1-1734248-5
2

ESP_I2C_SCL = o
ESP_12C_SDA

[ESPRESSIF

FEESRHE (H5) ROERAT

e

ESP32-P4_FUNCTION_EV_BOARD

eV
1.4 [Proprietary

eel_ 3 of




ESP_3V3

R80, 10K(1%)(NC)  RS7, 10K(1%) ||, D
1"
Codec CE C32 || 1uF/16V(10%) MicP
C34_| [ 1uF/16V(10%) MICN
ESP 12C_SDA R62, 0(1%) I I
ESP_I2C_SCL RE2\ A AU1%) VuID |1€37 [I:AGND
avoid errors coa| |cor 1UFI16V(10%) AGND AGND ADCVREF R73 2001%)  C36 | |[1uF/6V(10%)
and write < glololle = = 1T
N 8 |
5 % o w<<zo c43_| caz - 1t
HINE £ °285s Tee e
el 2 8¢ g R63 R65 N
= = H 2343
— g 3232
= g g4z 22K(1%) 2.2K(1%)
ESP_3V3 AGND b I
CCLK % ADCVREF z |2 MICP 97
RS51 0(1%) PVDD NeLK DACYRER C40 || 1uFM6V(10%) R84 0% OUTN
T T DVDD ou ] MICN 64 0(1%)(NC)
bvbo oute VDD R68 0% €39 || _1uFreV(10%) Re3 Q(1%)  OUTP MIC_ELECT
c: c22 DGND 3 AVDD 1T Res
2 c35 c38
0.1UF/50V(10%) 0.1UF/50V(10%) o AV3
S 1uF/16V(10%) R
8> K (1%)
= 28%22 S g =
AGND AGND 03R00 AGND = =
725482 3 AGND
0 N} ES8311 < P20
128_MCLK ‘ " =
125SCLK. ‘ AGND
12S_ASDOUT
12S_LRCK o
12S_DSDIN RY 0(1%)
c29
— AGND
220F150V(5%) [220F150V(5%) [220F150(5%)
AGND GND
vee_sv A3V3
s ME6211C33M5G-N
1 VIN out 5
R226
49 48 3 % 4
u10 NS41508 VCC_5Vv EN O NRFB[—X
E
% o PA_INL+ PA_OUTL+ 2 10K(1%) o
oute c59 Hnmwsovmo/» R147 150K(1%) | PACTRL Herre  ours |2 X g
PAINL: [—37Bwass  GND ¢ PA_PVDD1 RIT1 o1 2
c60 R4 PAINL| 4| N+ CYCC 5 PA_OUTL- =
220F150V(5%) IN- uT- ce6 co7 63 &
10K(1%) 62
= UF/16V(10%) [10uF/10V(20%)(NC)
AGND HUF/16V(10%) B = =
A L g GND GND
OUTN cs8 Humwsovmom R146 450K(1%) - AGND AGND :
‘L 57 - g
220FI50V(5%) AGND =
AGND
TP32
|
PA_OUTL+ UEAR
crr AGND
330pF/50V(10%)(NC) T J16
c78
AGND || =
ca1 ]
330pF/50V/(10%)(NC) 2 4 AZ001WR-S-2P
o 2 AGND
PA OUTL- o) L2 =
5]
—
P31
FEEBRE (L8 ) RERAS
e
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RJ45 with Trans

ETHERNET PHY IC

nz
B o
TXD-
RD+ 3
5 RXD+|
RD- [] RXD-
4
5 TXCT|
RXCT
L *—I{ne
115 cii6 S— o
1 10%) 1 10%) !
WF/5OV[10%) | 0.1uF/50V (1) & Gleoe
= = GLED-
N ; 1 YLED- SHD1 2:31
— YLED+ SHD2
= R223 Re22 RJ45_FRGT3550A RIR1\_A0(1%)
HY_3v3
fike1%) fiK(1%) /77
PHY_ADO

WiFi & BT Module:

ESP_3v3

Y 0!,
et

7

z

1
s
Ras

2
8
=

C6_102

>
71 103 )-C6-] -

05 CHP P fomma FoiN ESP32-CE-MINI-1
o]

1

(%01)A08/4NL'0

8

HuF/16V(10 52 a
2

ESP_3v3

R12

RT1

C6_UOTXD

STR(1%)
BTK(1%)

449444
g

Q
2,
]

ESP_3v3

REGOUT 2 a
MDC T
vbio VDD_IO
RuliL_TX00 ot TXDO ADD33 P e O112 L ‘LL“
T e 1 MDI_x 0, 1UF/S0V(10%) FOV(200%)
TXD2 . oo
RMI_TXEN TXEN %5 TX03 MDLTP fg—1o—— L
N RMILCLK R o] Y 0.1UF/50V(10%
RMIL_CLK CHRC RIR A 10 ] 106/ s0m ki MBI |25

RMII_RXDO
RMIZRXD1

RMI_RXDV

RXDO 144 \0(1%)
RXDO
RXD1 %
%—35| RXD2
%) 79| RXD3 PHY_ISET
RXDY, A — RXDV/CRS_DV/FX_HEN ISET PRY TESTON
RMIL_CLK RUR L RXER/INTR_32 TEST_ON PHY AD3
RXCLK/50M_CLKO ~ LED3/PHY AD3 PHY-ADT
LEDO/PHY_ADO PHY-RSTN
Eg; 23 COL/RMIl RESET_N PHY_RSTN
CRS/LEDMOD
E-PAD
TP101GRI
PHY_RSIN is active low.
Set low to PHY RSIN pin for
at lea eset all

PHY_3v3

R167
10K(1%)(NC)

PHY_RSTN

R166
10K(1%)(NC)

Oms will res
functions available in
IPL0IGR

25M XI_R161 0(1%).

1.

10M(1%)(NC) 1

25M_XO R158, 0(1%)

con |zoprsnvsr ] ono
Ri5o GND‘\\}iz np xout |

Y3
25MHz+/-10ppm

PHY MODE CONFIG

PHY_3V3

R149

ESP_3v3

R213

5.1K(1%)

coL

53
K(1%)(NC)

PHY_3V3
PHY_3V3

R157
5.1K(1%)
R164

5.1K(1%)(NC)
RXER

PHY_TESTON

PHY_3v3

R141

5.AK(1%)
PHY_ADO

PHY_AD3

R140
5.1K(1%)

PHY_3v3

0(1%

XN GND \\‘GND
C64. { 20pF/50V(5%) “‘GND

PHY_ISET

R165

6.19K(1%)

Mode
Mode (default)

2 (default)

PHY Address
b

1)

ESP_LDO_Vo4 ORUAAAM% 4

£sp avaoRIS QUI%INC)

3
o
8
6 102
WAKEUP
ESP-Prog Connector CONRENR §R——TrThm I —
JeCRCLN R I P i S D2 03
sD2 D2
C6_UOTXD al, L le o]
D2 D0
C6_UORXD 5|, 46 coi09 or ik
o SD2_CMD
L sD1_D3
= sD1_D2
GND SD1D1
SD1_D0
SD1_GLK
SD1_CMD D1,_CWD TP14
I [l
MicroSD Card:
SD1.VDD YODIp (L.
Connect to EXTLDO from here 22|z EES
P13
- = |z |& = |3
ENERE] ENE 21
soio2 [T |F % < =
a8 DT DATA2
AO3401A DT_CMD ga/DDATA3
Pagt D7_VOD
a DT_CIK VoD
CLK
SD1_DO \SIS-\iAD
DTDT
15 L TR0 DToT DATA
0] €D
LESD8D3.3CAT5G 1] 81
SD_PWRn LESDBD3 3CATSG D8 D7 232
LESDBD3 3CAT5G 1383
R229 LESDBD3 3CAT5G
0K(1%) LESDBD3 3CAT5G
(5 LESD8D33CAT5G TF_CARD
LESD8D33CAT5G
LESDAD33CATSG 1
GND GND GND
MicroSD Card SPI mode:
1.DATS works as CS(chip select);
2.CMD works as Di(Data In);
3. CLK works as Clock;
4. DATO works as DO(Data out).
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USB High Speed & Power in:

USB Power in:

UsB1_5V

R184
5.1K(1%)

R183
5.1K(1%)

JT

USB to UART & Power in:
420
17
E Gl g
E G2 % USBO_5V
A1_G
B12.G
A4_VBUS
B9_VBUS
B8_SBU2 [g—X
A5_CC1 USB_DBG_DN
B7_DN2 T USB_DBG_DP.
A6_DP1 ] .
A7_DN1 I
B6_DP2
A8_SBU1 [7—X
B5_CC2
B4_VBUS D20 D24 |23
LESDSD5.0CT1G ROLRUS R185 R186 }E }E LESDSD5.0CT1G
X 5.1K(1% 5.1K(1%) LESDS5D5.0CT1G
M2 6 ) ) LESD5D5.0CT1G
E G4
USB_TYPEC_16P_F / 7 7
USB to UART:
DTR
R239 O(19%) UARTO_RXD
R240) 0(1%) UARTO TXD
GND 1” RTS
ut2 L pi| 125
opxogmex 5
éEgééIGg 1uF/50V(10%)(NC)
4
%—54 pco
XA R
CP_VDD USB_DBG DF’ GND
USE_DEG DN D+
D-
VDD
USBO_5V REGIN g g
o8
119 120 B |5 oy
m‘w 3PB333
2 2 121 122 >rznnzz
5 g [ Tafon]<] CP2102N-A02-GQFN28
s & 3 1UF/50V(10%) 11111
2 b4 S
g 2 2
& g =3 =
N g
USBO_5V R238, 22.1K(1%) R242, AK(1%) CP_VDD
Default: U12 is CP2102N-A02-GQFN28
R244, 10K(1%)
u13
DTR ; B2 2 g R246, 0(1%) GPI035_BOOTMODE
o B2 B1
ESP_EN ) R245, 0(1%) Ell o= ) RTS
BC8478DWIT1G(Dual NPN)
R247
0(1%)
’W—U\GND
TP30
22 Max
ESP_3v3
124\ O

15
19
17
E Gl
£z £ G145
E G2
USB2_5V
A1G
812G A1LG
A4_VBUS B12.G
89_VBUS A4_VBUS
B8 SBU2 [o—X B9 VBUS
Sg,gg; USB_DM_C R178 0(1%) USB DM Bigsggg .
& USB_OP_C %) USB_DP X
A_DP1 W‘ — Lo AR B7_DN2 [-g—X
A7_DN1 T X
B86_DP2 0
AB_SBUT [—7—X
B85 CC2
BivBuS D13 D14 D16
9 yeus R180 R182 } }E LESDSD5.0CT1G Feavr
A12.G 51K(1%) S 5.1K(1%) ESD7951ST5G veUs
X ESD7951ST5G A
19
X o— 19
E G4 - e —
E G4
USB_TYPEC_16P_F
GND USB_TYPEC_T6P_F
Ideal Diodes:
UsB2 5V UsB_5v USBO_5V UsB_sv
Q4 a3
AO3401A T AO3401A
oo oo
141 141
o o
c11o c76
1uF116V(10%) UF/16V(10%)
R217 R216 RIT6 R177
10K(1%) I51K(1%) 10K(1%) 51K (1%)
GND LMBT3906DW1T1G GND LMBT3906DW1T1G
GND GND GND GND
UsB_5v
USB1_5V
a7
T AO3401A vee_sv
™
ulin UsB_5v
175
o
o VCC_5V
1uFM6V(10%) T 1K(1%)
80
R224 R225 c79
= D12
R2uFM0V(20%) | RED LED
P! S N
10K(1%) 51K(1%) 3 M
3
GND = LMBT3906DWIT1G = - $5-12D10L3 GND
GND GND
USB High Speed Host:
VBUS_OUT
28
% GND VBUS ; USB_DM_A RIRT A ~0(1%)
{61 o USB_DM
GND 3 USBDP !
D+ —= SB_DP
GND 74 (73 =
USB-02 GND_EARTH GND
5
ESD7951ST5G(NC) 213
ESD7951ST5G(NC) g%
LESD5D5.0CT1G z 3
2|2
S (2
g
GND_EARTH GND
GNDGND
3v3 DC-DC:
vee_sv
RISI A N0K(1%)
VBUS_OUT
ug
Ut
S our
% VBUS EN 4
B145, 10K{12%) EN P28 VIN sw
lces 3 1
= j GND FLG D 75 72 ENPG
[10uF/10V(20%) TPS2051C0B! 3 2
520 g GND B
= Limit current 500mA 3
R152 J0K(1%)NC) GND 2
s TLVe2569

GND
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