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CPU AiIf¢fif

o JIT HP REGiH RISC-V 32 XU AL BG4I 5 400 MHz
o T LP REEHY RISC-V 32 LAz AbBlgR, FHlmik 40 MHz
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Pl 1-1. ESP32-P4 Z 5tk Ji: far $4 LY
1.2 XS4k
¢ 1-1. ESP32-P4 &5 %k
e e BH:py PSRAM | BRBSHEES (°C) | VDD_PSRAM_O/1 HuJE: S | itk i hiiAs
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2 HM

2.2 A5 HHEA

ESP32-PA s H &1 T 2 AN FHE S5ANLE A AN . Tl A dsti RST/N, EBCRA IR, AL Pra AR S
S ME— R I 2 T . A 2 B A T e R T R AR AT AR (PR _(ESP32-P4 H R B % Tty >
BT GPIO R A%4EEFe IO MUX ). B —SLHME L BB, ESP32-PA ith A b AR B T & 11 TiE B LA 1
I, 4 MIPIDSI 5 MIPI CSI 4,

SRS, ESP32-PA I R W] 4 AT L
o IO, BADATFHIRIIGE:
- 2 10 FTi T 10 MUX Zjfig - L3R 2-3 10 MUX & Ry 2 e
- W4y 10 AT T LP 10 MUX fi - 3% 2-5 LP 10 MUX 4k
- 5 10 EMTR T B R - W3R 27 i Ek

TRIX A RERIEEAS 10 B I B E R 2 — AR E M LAHE S . aadrimy, w2 17 e B A 1
ALFES

o LB, AT TAEESME, 0 flash, MIPIDSI. MIPICSI % ~ I3 2-10 4 Ml 4: = 4 ki
o BUUFIE, LHTBUTRE - WAk 211 AR i
o WIREIH, S ALPERIEL IR RIS - W3 212 Rk e

% 21 ik TR T AT . B, WL F SO, BB 5% A - ESP32-PA R LA

< 2-1. A
Bl mm BE | pub e 4 wmote |
e | & yom | w3 sifemt | sefi || 1oMUx | LP1oMUX | g,
1 GPIO1 10 VDD_LP / VDD_BAT - - I0 MUX | LP IO MUX | #&4
2 GPIO2 10 VDD_LP / VDD_BAT - |E, Wl:’U5 I0 MUX | LP IO MUX | #40)
3 GPIO3 10 VDD_LP /VDD_BAT - |E I0 MUX | LP IO MUX | #40)
4 GPIO4 (6] VDD_LP - |E I0 MUX | LP IO MUX | #540)
5 GPIO5 10 VDD_LP - - I0 MUX | LP IO MUX | #4)
6 GPIO6 10 VDD_LP - - I0 MUX | LP IO MUX | #4)
7 GPIO7 10 VDD_LP - - I0 MUX | LP IO MUX | #4)
8 GPIO8 10 VDD_LP - - I0 MUX | LP IO MUX | #40)
9 VDD_LP ERY - - - - - -
10 GPIO9 10 VDD_LP - - I0 MUX | LP IO MUX | #)
i GPIO10 10 VDD_LP - - I0 MUX | LP IO MUX | #4)
12 GPIOT 10 VDD_LP - - IO MUX | LP IO MUX | #&4
13 GPIO12 10 VDD_LP - - I0 MUX | LP IO MUX | #&4
14 GPIO13 10 VDD_LP - - I0 MUX | LP IO MUX | #&4
15 GPIO14 10 VDD_LP - - I0 MUX | LP IO MUX | #&4
16 GPIO15 10 VDD_LP - - I0 MUX | LP 10O MUX | #i)
17 GPIO16 10 VDD_IO_O - - I0 MUX | - FEAD
18 GPIO17 10 VDD_I0_0O - - IO MUX | - FEAD
19 GPIO18 10 VDD_I0_0O - - IOMUX | - FEAD
20 GPIO19 10 VDD_I0_0O - - IOMUX | - FEAD
21 VDD_I0_0O EERY - - - - - -
W
SRR Y 13 ESP32-PA F B H A MK 5 vO7

S SRR UL
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21— Bk
Bl mm BE| ik e 4 whe
W | Bk )| S st | o || 1oMux | LPioMux | g
22 GPI020 10 VDD_IO_O - - I0 MUX | - FEH)
23 GPIO21 10 VDD_IO_O - - I0 MUX | - FEAD
24 GPI1022 10 VDD_IO_O - - IO MUX | - FEAD
25 GPI023 10 VDD_IO_0O - - 10 MUX | - (ED|
26 VDD_HP_O YR - - - - - -
27 FLASH_CS LR | VDD_FLASHIO - - - - -
28 FLASH_Q M 10 VDD_FLASHIO - - - - -
29 FLASH_WP +H 10 VDD_FLASHIO - - - - -
30 VDD_FLASHIO EERY - - - - - -
31 FLASH_HOLD M 10 VDD_FLASHIO - - - - -
32 FLASH_CK LR | VDD_FLASHIO - - - - -
33 FLASH_D £ 10 VDD_FLASHIO - - - - -
34 DSI_REXT £ 10 VDD_MIPI_DPHY - - - - -
35 DSI_DATAP1 £ H 10 VDD_MIPI_DPHY - - - - -
36 DSI_DATANT1 L 10 VDD_MIPI_DPHY - - - - -
37 DSI_CLKN L 10 VDD_MIPI_DPHY - - - - -
38 DSI_CLKP £ 10 VDD_MIPI_DPHY - - - - -
39 DSI_DATAPO £ 10 VDD_MIPI_DPHY - - - - -
40 DSI_DATANO £ 10 VDD_MIPI_DPHY - - - - -
41 VDD_MIPI_DPHY IR - - - _ _ _
42 CSI_DATANO L 10 VDD_MIPI_DPHY - - - - -
43 CSI_DATAPO L 10 VDD_MIPI_DPHY - - - - -
44 CSI_CLKP £ 10 VDD_MIPI_DPHY - - - - -
45 CSI_CLKN £ 10 VDD_MIPI_DPHY - - - - -
46 CSI_DATAN1 £ 10 VDD_MIPI_DPHY - - - - -
47 CSI_DATAP1 L 10 VDD_MIPI_DPHY - - - - -
48 CSI_REXT L/ 10 VDD_MIPI_DPHY - - - - -
49 USB_DM L/ 10 VDD_USBPHY - - - - -
50 USB_DP L/ 10 VDD_USBPHY - - - - -
51 VDD_USBPHY F I - - - - - -
52 GPI1024 (0] VDD_IO_4 - - [O MUX | - B,
53 GPI025 10 VDD_IO_4 - USB_PU [O MUX | - B,
54 VDD_HP_1 F I - - - - - -
55 GPIO26 10 VDD_IO_4 - - I0 MUX | - FE
56 GPI027 10 VDD_IO_4 - - I0 MUX | - FEH
57 GPI1028 10 VDD_IO_4 - - I0 MUX | - -
58 GPI1029 10 VDD_IO_4 - - I0 MUX | - -
59 VDD_PSRAM_O LY - - - - - -
60 GPIO30 10 VDD_IO_4 - - I0 MUX | - -
61 GPIO31 10 VDD_IO_4 - - I0 MUX | - -
62 VvDD_IO_4 EERY - - - - - -
63 GPIO32 10 VDD_IO_4 IE - I0 MUX | - -
64 GPIO33 10 VDD_IO_4 IE - I0 MUX | - -
65 GPIO34 (6] VDD_IO_4 IE - I0 MUX | - -
66 GPIO35 10 VDD_IO_4 IE, WPU | - I0 MUX | - -
W
REFERPHE 14 ESP32-P4 2410t i AR S 45 vO.7
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21— Bk
Bl mm BE| ik e 4 whe

W | Bk )| S st | o || 1oMux | LPioMux | g
67 VDD_PSRAM_1 HL B - _ _ _ _ _

68 GPI036 10 VDD_I0_4 IE - 10 MUX | - -
69 GPI037 10 VDD_IO_4 IE - 10 MUX | - -

70 GPI038 10 VDD_I0_4 IE - 10 MUX | - -

71 VDDO_FLASH HL U - - - - - -

72 VDDO_PSRAM HL U - - - - - -

73 VDDO_3 HL U - - - - - -

74 VDDO_4 HL U - - - - - -

75 VDD_LDO HL U - - - - - -

76 VDD_HP_2 HL B - - - - - -

77 VDD_DCDCC HLJE - - - _ _ _

78 FB_DCDC FELH) - - - - - -

79 EN_DCDC (ED| - - - - - -
80 GPIO39 [0] VDD_IO_5 - - I0 MUX | - -

81 GPIO40 (0] VDD_IO_5 - - I0 MUX | - -
82 GPIO41 (0] VDD_IO_5 - - I0 MUX | - -
83 GPI0O42 (0] VDD_IO_5 - - I0 MUX | - -
84 GPI043 (0] VDD_IO_5 - - I0 MUX | - -
85 VDD_IO_5 IR - - - - - -
86 GPI1044 (0] VDD_IO_5 - - I0 MUX | - -

87 GPI045 10 VDD_IO_5 - - 10 MUX | - -
88 GPI046 10 VDD_IO_5 - - 10 MUX | - -
89 GPI047 10 VDD_IO_5 - - 10 MUX | - -
90 GPI048 10 VDD_IO_5 - - 10 MUX | - -

91 VDD_HP_3 miE | - - - - - -

92 GPI049 (0] VDD_IO_6 - - I0 MUX | - XN
93 GPIO50 (0] VDD_IO_6 - - I0 MUX | - XN
94 GPIO51 (0] VDD_IO_6 - - I0 MUX | - FEL
95 GPIO52 (0] VDD_IO_6 - - I0 MUX | - FE
96 VDD_IO_6 F I - - - - - -

97 GPIO53 (0] VDD_IO_6 - - I0 MUX | - FE
98 GPIO54 10 VDD_IO_6 - - I0 MUX | - FE
99 XTAL_N AL - - - - - -
100 XTAL_P iz ) - - - - - -

101 VDD_ANA FE I - — _ _ _ _
102 | VDD_BAT HL - - - - - -
103 CHIP_PU el - - - - - -
104 GPIOO 10 VDD_LP / VDD_BAT || - - 10 MUX | LP 1O MUX | #if]
105 | GND miE | - - - - - -

T eI e BN RSB MBI BOADIRE, TEILETY 3136 A B AR A4l
2. ferfEIA—4, i VDD_LP / VDD_BAT ik i
o {45 (VDD_LP 5 VDD_BAT) ] it 247 Rs e & -
3. GPIO24 5 GPIO25 yBRINJEE LI 40 mA. & GPI024 & GPIO25 4b, HAAF I ERIALKEN Lk 20 mA.
4. S THIRCTE — 4 B (I R A I ORI 45
o IE - fi AflifiE
o WPU - Py b L6

IREE(E BB 15 ESP32-P4 241tk B4 RS+ vO.7
S SRR D
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e USB_PU - USB i A lifE
- USB 4 (GPI024/26 F1 GPIO25/27 ) BRI\ TT 5 USB BhfiE , M4 M2 75 EHirh USB sk € . USB _EHirrh USB_SERIAL_
JTAG_DP/DM_PULLUP #i:ifil, USB _E- 43 Hi BEL A4 EL A PEL (i m] 35 USB_SERIAL _JTAG_PULLUP_VALUE {ii#% il .
- USB 451 ¢ 1] USB ThRERT, JiIfE238 GPIO, BRIALE A NS5 -/ FRIHPH , Wit 10_MUX_GPIOX_FUN_WPU/WPD
Bl .
5. EFUSE_DIS_PAD_JTAG HyftK
o O (WIHRENAME), EME NG AMEE, CRIBHMEE (E=1 WPU=1)
o 1M LE A, B (IE = 0)

IREEMG ERHE 16 ESP32-P4 Z%1)ith i F RIS 45 vO.7
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2.3 10 %M

2.3.1 10 MUX g

10 MUX gLk A /48t B 280 A/ 41555

ESP32-P4 {3454~ 10 45 BITT7E 3 2-3 10 MUX % firsh

At SNLEIIAES (10 MUX ZifE, B FO~F3) rhi#f, EREE—1.

WENEEE

o FRAMEE GPIO X #/fil4: (GPIOO, GPIO1%E). GPIO A i MEfl & N5 S e Mk, N TIHES, fE

LEMIERILPAE MRS . XA AR R, (HT

N =A
He 5

Mtk fF o BRI, 3 AEIR

o I EIEIR A EIMNE (UOTXD., MTCK %), fuff UARTO/1, JTAG. SPI2 % - L3 2-2 i it /10 MUX

HIE IR T .

4 2-2. 3L 10 MUX SEBESM 3

e B 1 5% ik

MTCK MALETp (Test clock)

MTDO MR Za % ) (Test data out) e ‘

MTDI S EAEE R A (Test data in) F TR aER JTAG #:11

MTMS AR 2384 (Test mode select)

SPI2_HOLD_PAD B (Hold)

SPI2_CS_PAD % (Chi |

oo D o g%%Aﬁijﬁ; 3.3V SPI2 B, BEAT DAL HCERUESR, TR
P> Ok PAD o (Jcmk) LB AU, . Ak, — 2%, A E AL
SPI2_Q_PAD ek (Data out) ERt (NG FAUSE B -
SPI2_WP_PAD HR4r (Write protect)

SPI2_I0..._PAD #dfi; (Data) J\Ek SPI AT SPI2 2 0T 4 (il i
SPI2_DQS_PAD Boiase i /5 e g (Data strobe/data mask) | DQS %11

UART..TXD_PAD KIEEHRE (Transmit data)

UART...RXD_PAD T&Hﬂz%&cﬂé’; (Receive data) UARTOA £11

UART...RTS_PAD i3k %% (Request to send)

UART...CTS_PAD foiF % 3% (Clear to send)

REF_50M_CLK_PAD 50 MHz 2% i} 4 FAF200 A AN EL Y 4RI 50 MHz B

GMAGC_PHY_RXDV_PAD !
GMAC_PHY_RXD..._PAD
GMAC_PHY_RXER_PAD
GMAC_PHY_TXDV_PAD
GMAC_PHY_TXD..._PAD
GMAC_PHY_TXER_PAD
GMAC_PHY_TXEN_PAD
GMAC_RMII_CLK_PAD

B EG %% (Receive data valid)
PR Z 0N

PR (Receive error)
%3RO RL (Transmit data valid)
KiEEHRLR 0/1

k4R (Transmit error)

K iEdigE (Transmit enable)

RMII 322 14 (Clock)

RMII Ethernet PHY #2110

SD1_CDATA..._PAD
SD1_CCLK_PAD
SD1_CCMD_PAD

SD1 R¥dEgk 0~ 7
SD1 it (Card clock)
SD1 k4 (Card command)

SDIO3.0 #2111

T PAD BRICAY MIL S RMIL 511, % {5576 MIl Bt R fI{E RX_DV, 7£ RMII s fi1 /i CRS_DV.

% 2-310 MUX & proh s ) H T4 BIFK) 10 MUX TRE.

IREER BB

17
S SRR UL
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2 2-3. 10 MUX 551410 fie

o muxy I0 MUX g - 2 8
JiA
z GPIO %8k 2 || FO P13 | F1 RE | F2 ¥ | F3 Hed
1 | GPIOT GPIO1 1/0/T | GPIO1 | 1/O/T | - - - -
2 | GPIO2 MTCK I GPI02 | 1/O/T | - - - -
3 | GPIO3 MTDI I GPIO3 | 1/O/T | - - - -
4 | GPIO4 MTMS 10 GPIO4 | 1/0/T | - - - -
5 | GPIOS MTDO o/T |GpPio5 |1/0/T | - - - -
6 | GPIO6 GPIO6 1/0/T | GPIO6 | 1/O/T | - - SPI2_HOLD_PAD 11/0/T
7 | GPIO7 GPIO7 1/0/T | GPIO7 | 1/O/T | - - SPI2_CS_PAD 11/0/T
8 | GPIO8 GPIO8 I/0/T | GPIO8 | 1/0/T | UARTO_RTS_PAD | O SPI2_D_PAD 11/0/T
10 | GPIO9 GPIO9 I/0/T | GPIO9 | 1/0/T | UARTO_CTS_PAD | I SPI2_CK_PAD 11/0/T
1 | GPIOTO GPIO10 I/0/T | GPIO10 | I/0/T | UARTI_TXD_PAD | O SPI2_Q_PAD 11/0/T
12 | GPIO GPIOT I/0/T | GPIOT | I/O/T | UARTI_RXD_PAD | I SPI2_WP_PAD 11/0/T
13 | GPIOT2 GPIO12 I/0/T | GPIO12 | 1/0/T | UARTI_RTS_PAD | O - -
14 | GPIO13 GPIO13 I/0/T | GPIO13 | 1/O/T | UARTI_CTS_PAD | I - -
15 | GPIO14 GPIO14 1/0/T | GPIO14 | 1/O/T | - - - -
16 | GPIO15 GPIO15 1/0/T | GPIO15 | 1/O/T | - - - -
17 | GPIO16 GPIO16 1/0/T | GPIO16 | 1/O/T | - - - -
18 | GPIO17 GPIO17 1/0/T | GPIOT7 | 1/O/T | - - - -
19 | GPIOT8 GPIO18 1/0/T | GPIO18 | 1/0/T | - - - -
20 | GPIO19 GPIO19 1/0/T | GPIO19 | 1/O/T | - - - -
22 | GPI020 GPI020 1/0/T | GPI020 | 1/0/T | - - - -
23 | GPIO21 GPIO21 1/0/T | GPI021 | 1/0/T | - - - -
24 | GPIO22 GPI022 1/0/T | GPIO22 | 1/0/T | - - - -
25 | GPI023 GPI023 1/0/T | GPI023 | 1/0/T | - - REF_50M_CLK_PAD 0
52 | GPIO24 GPI024 1/0/T | GPI024 | 1/0/T | - - - -
53 | GPI025 GPIO25 1/0/T | GPI025 | 1/0/T | - - - -
55 | GPIO26 GPI026 1/0/T | GPIO26 | 1/0/T | - - - -
JUN i
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#2-3-fknw
LR MUX / 10 MUX Zyfe - 2 3
JIA
E,: GPIO % 2 || FO XS | F1 dm | F2 Jomt | F3 oty
56 | GPI027 GPI027 1/0/T | GPIO27 | 1/0/T | - - - -
57 | GPIO28 GPI028 I/0/T | GPIO28 | 1/0/T | SPI2_CS_PAD 11/0/T | GMAC_PHY_RXDV_PAD | 10
58 | GPI029 GPI029 1/0/T | GPI029 | 1/0/T | SPI2_D_PAD 11/0/T | GMAC_PHY_RXDO_PAD | 10
60 | GPIO30 GPIO30 1/0/T | GPIO30 | 1/0/T | SPI2_CK_PAD 11/0/T | GMAC_PHY_RXD1_PAD | 10
61 | GPIO31 GPIO31 I/0/T | GPIO31 | 1/0/T | SPI2_Q_PAD 11/0/T | GMAC_PHY_RXER_PAD | 10
63 | GPIO32 GPI032 I/0/T | GPIO32 | 1/0/T | SPI2_HOLD_PAD | 1/0/T | GMAC_RMII_CLK_PAD | 10
64 | GPIO33 GPIO33 I/0/T | GPIO33 | 1/0/T | SPI2_WP_PAD 11/0/T | GMAC_PHY_TXEN_PAD | O
65 | GPIO34 GPI034 I/0/T | GPIO34 | 1/0/T | SPI2_104_PAD 11/0/T | GMAC_PHY_TXDO_PAD | O
66 | GPIO35 GPI035 1/0/T | GPIO35 | 1/0/T | SPI2_105_PAD 11/0/T | GMAC_PHY_TXD1_PAD | O
68 | GPIO36 GPIO36 I/0/T | GPIO36 | 1/0/T | SPI2_106_PAD 11/0/T | GMAC_PHY_TXER_PAD | O
69 | GPIO37 UARTO_TXD_PAD | O GPIO37 | 1/0/T | SPI2_107_PAD 1n/0/T | - -
70 | GPIO38 UARTO_RXD_PAD | I GPIO38 | 1/0/T | SPI2_DQS_PAD oT |- -
80 | GPIO39 SD1_CDATAO_PAD | 11/0/T | GPIO39 | I/0/T | - - REF_50M_CLK_PAD 0
81 | GPI040 SD1_CDATA1_PAD | 11/0/T | GPIO40 | I/0/T | - - GMAC_PHY_TXEN_PAD | O
82 | GPIO41 SD1_CDATA2_PAD | 11/0/T | GPIO&1 | 1/0/T | - - GMAC_PHY_TXDO_PAD | O
83 | GPIO42 SD1_CDATA3_PAD | 11/0/T | GPIO42 | 1/0/T | - - GMAC_PHY_TXD1_PAD | O
84 | GPI043 SD1_CCLK_PAD 0 GPI043 | 1/0/T | - - GMAC_PHY TXER_PAD | O
86 | GPIO44 SD1_CCMD_PAD 11/0/T | GPIO44 | 1/0/T | - - GMAC_RMII_CLK_PAD | 10
87 | GPI045 SD1_CDATA4_PAD | 11/0/T | GPIO45 | 1/0/T | - - GMAC_PHY_RXDV_PAD | 10
88 | GPIO46 SD1_CDATA5 PAD | 11/0/T | GPIO46 | I/0/T | - - GMAC_PHY_RXDO_PAD | 10
89 | GPI047 SD1_CDATA6_PAD | 11/0/T | GPI047 | 1/0/T | - - GMAC_PHY_RXD1_PAD | 10
90 | GPIO48 SD1_CDATA7_PAD | 11/0/T | GPIO48 | 1/0/T | - - GMAC_PHY_RXER_PAD | 10
92 | GPI049 GPI049 1/0/T | GPIO49 | 1/0/T | - - GMAC_PHY_TXEN_PAD | O
93 | GPIO50 GPIO50 I/0/T | GPIO50 | 1/0/T | - - GMAC_RMII_CLK_PAD | 10
94 | GPIO51 GPIO51 1/0/T | GPIO51 | 1/0/T | - - GMAC_PHY_RXDV_PAD | 10
95 | GPIOS2 GPI052 1/0/T | GPIO52 | 1/0/T | - - GMAC_PHY_RXDO_PAD | 10
97 | GPIO53 GPIO53 1/0/T | GPIO53 | 1/0/T | - - GMAC_PHY_RXD1_PAD | 10

=
-
=
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Fo-3-f 1w

98 | GPIO54 GPI1054 I/0/T | GPIO54 | I/0/T | -

GMAC_PHY_RXER_PAD

104 | GPIOO GPIOO I/0/T | GPIOO | I/O/T | -

1 R B R SR F BRI RE, EILEE 31 S A B A X .
2 -Efggﬂg, P AT 2.3.4 GPIO 4= LP GPIO #4T% 4] .

S 444~ 10 MUX ZhfiE (Fn, n = 0~3) BIXFR—A~ “HKH7, DIFRZA KB 14 L

el-fA. O-faih. T-mMH,
o1 - A AR MHC T Fn LASMZIRE, W Fn % AME S 1E N 1.
o 10 - HA WARZAT ML T Fn LASMZIEE, W Fn i9%AfES1EN O,
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2.3.2 LPI0 MUX Jjiig

G AL Deep-sleep U}, #5 2.3.110 MUX 748 /24810 10 ERIBhRETCIEMH . X IERZS] A LP 10 MUX #Y
JEH . LP 10 455 LP £45, i VDD_LP = VDD_BAT fitHi, f#iff] LP 10 MUX fE7E Deep-sleep izt Fil—
A LP sy A/ i 2 M AN/ RS .

LP 10 4 A LP 10 MUX Zhiig, wIbA

e JI{ELP GPIO (LP_GPIOO. LP_GPIO1 %), i#f: LP 4bppas
o HiiEHE LP #hs{5E (LP_UART_TXD_PAD. LP_UART_RXD_PAD) - .3 2-4 i it LP [0 MUX #3544 LP

ShixfE %

# 2-4. il LP 10 MUX £ LP Ahcfs 'S

HIHy ke ' fiti ik

LP_UART_TXD_PAD | %&ik%dR (Transmn data) LP UART #:11

LP_UART_RXD_PAD | k% (Receive data)

F 2-5LP 10 MUX st HIH T LP 10 8 LP JigE.
£ 2-5. LP 10 MUX Zjfig

HH| | LP LP 10 MUX 3Jjfig
S | 10 %! FO ym | R >
1 LP_GPIO1 LP_GPIO1 I/0/T | LP_GPIO1 | 1/O/T
2 LP_GPIO2 LP_GPIO2 I/0/T | LP_GPIO2 | I/O/T
3 LP_GPIO3 LP_GPIO3 I/0/T | LP_GPIO3 1/0/T
4 LP_GPIO4 LP_GPIO4 I/0/T | LP_GPIO4 | 1/O/T
5 LP_GPIO5 LP_GPIO5 I/0/T | LP_GPIO5 1/0/T
6 LP_GPIO6 LP_GPIOG I/0/T | LP_GPIO6 1/0/T
7 LP_GPIO7 LP_GPIO7 I/0/T | LP_GPIO7 | I/O/T
8 LP_GPIOS8 LP_GPIOS I/0/T | LP_GPIO8 | 1/0/T
10 LP_GPIO9 LP_GPIO9 I/0/T | LP_GPIO9 | 1/O/T
11 LP_GPIO10 LP_GPIO10 I/0/T | LP_GPIO1O | 1/O/T
12 LP_GPION LP_GPIOT I/0/T | LP_GPIOT | 1/O/T
13 LP_GPIO12 LP_GPIO12 I/0/T | LP_GPIO12 | 1/O/T
14 LP_GPIO13 LP_GPIO13 I/0/T | LP_GPIO13 | 1/O/T
15 LP_UART_TXD_PAD || LP_UART_TXD_PAD | O LP_GPIO1 | I/O/T
16 LP_UART_RXD_PAD || LP_UART_RXD_PAD | I LP_GPIO15 | I/O/T
104 LP_GPIOO LP_GPIOO I/0/T | LP_GPIOO 1/0/T

T LP i T LP GPIO 421y LP GPIO ZFAZ8R LT, JLAIFI /2 LP GPIO
HUE

IREER BB

21
S SRR UL
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2.3.3 BHU e

s 10 A I AT BEUNAE, TR TAE R, ORI (A e Reas . ADC) . HEIbLo flE i P sty
(52, PEULE 2-6 4R HE A fLa HMIE S .

% 2-6. ERBY I RERIBULS

L te f5's ik
XTAL_32K_N A5 (Negative clock signal) | i
XTAL_32K_P TEAR PRI B (Pogitive clock sig?wal) FEBEA R IRAGIMHE 32 KHZ BRI A/ it
TOUCH_CHANNEL... | filtpf& &ami@ib 5 fil P % J 4 11
ADC..._CHANNEL... | ADC1/2 jii{5% ADC1/2 #2171
USBI1PT_N... USB D- USB 2.0 43 OTG $2 141 USB H: 11/JTAG Tj
USBIP1_P... USB D+ i
ANA_COMP... PO/P1 HLE R I LA 28 O/1 3311
=27 B ae YT 10 AT RE .
# 2-7. Biv Ttk

B B Beiloie |

Y | 10 #fk FO F1

1 GPIO1 XTAL_32K_P -

2 GPIO2 TOUCH_CHANNEL1 | -

3 GPIO3 TOUCH_CHANNEL2 | -

4 GPI04 TOUCH_CHANNEL3 | -

5 GPIO5 TOUCH_CHANNEL4 | -

6 GPIO6 TOUCH_CHANNEL5 | -

7 GPIO7 TOUCH_CHANNELG | -

8 GPIO8 TOUCH_CHANNEL7 | -

10 GPIO9 TOUCH_CHANNEL8 | -

1 GPIO10 TOUCH_CHANNEL9 | -

12 GPIOM TOUCH_CHANNEL10 | -

13 GPIO12 TOUCH_CHANNELN | -

14 GPIO13 TOUCH_CHANNEL12 | -

15 GPIO14 TOUCH_CHANNEL13 | -

16 GPIO15 TOUCH_CHANNEL14 | -

17 GPIO16 ADC1_CHANNELO -

18 GPIO17 ADC1_CHANNELI1 -

19 GPIO18 ADC1_CHANNEL?2 -

20 GPIO19 ADC1_CHANNEL3 -

22 GPI020 ADC1_CHANNEL4 -

23 GPI021 ADC1_CHANNEL5 -

24 GPI022 ADC1_CHANNEL6 -

25 GPI023 ADC1_CHANNEL7 -

IREER BB

22

S SRR UL

VRl
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427 - b
B | B Bemotie |

s | 10 #Fr FO F1

52 GPI024 USB1P1_NO -

53 GPI025 USB1P1_PO -

55 GPI026 USBTP1_N1 -

56 GPI027 USBIP1_P1 -

92 GPI049 ADC2_CHANNELO -

93 GPIOS0 ADC2_CHANNELT -

94 GPIO31 ADC2_CHANNELZ2 ANA_COMPO
95 GPI052 ADC2_CHANNEL3 ANA_COMPO
97 GPIO33 ADC2_CHANNEL4 ANA_COMP1
98 GPI054 ADC2_CHANNELS ANA_COMP1
104 GPIOO XTAL_32K_N -

UL R BRI R IR, IS 31 %5 B

FHAEXIZH
2 BEEs (TS, PEILEEAY 2.3.4 GPIO 4= LP GPIO #41R4] .

IREER BB 23 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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2.3.4 GPIO #1 LP GPIO [#Fi i

ESP32-P4 {4 10 AR GPIO ThfiE, #dHA LP GPIO Zhfig. Aid, X410 2L IR, nrik
MRIETRICEA A IIRE, A — LR, T2 .

AREATRFAE S, WO E AR A mretnic, SE B IIEE, I 10 EMIMAE GPIO W ER:
IO - HALAN T EEREZ —
o Strapping 5 - JHSNNZ AR ONRE . TRILETT 3 B #ic H R

e
Strapping % HITE & B % #REL B Asnt /s prde B Abmss, TR Mshag.

e USBTP1_NO/PO - BRAF I T 4% USB H 11/JTAG #5128, A48 3 10 10_MUX_GPIOn_MCU_SEL
HEHECE, A HAE GPIO (30 _(ESP32-PA Fi RS % T > #4510 MUX 4= GPIO = #%4E1% ),

o JTAG 10 - i@ M TIIAThEE . HEILEK 2-3 10 MUX & et BREHOXISE M, W H USB 5 11/JTAG #
il USBIP1_N/P IhEEAE: . LT 3.4 JTAG 125 iz .

e UARTO #:11 - il# H T IHiAT6E. 103 2-3 10 MUX & Wl fk .
WL X TEMOEMNMEE, AT 2.3.5 4MEE e A sk A - ESP32-P4 4 i EL Y .

IREE(E BB 24 ESP32-P4 241tk B4 RS+ vO.7
S SRR D
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2.3.5 AP BE
2 2-8 9L E M o B RIEIC Se 72 7 0T DAL 28 B MR A5 T -

o PLFEZT (P - FEIEE M, i 10 MUX B LP 10 MUX RIS B @it GPIO Se#ubfi i i
BIHA ML RE R RO (B s Reml i _E R LAY 13C ) -
AR FA IR T SRS 1 R (i UART2-4) , W] RAA RO 564k 2 Btk edk 3 iR GPIO &
.

o {17 GPIO &, it GPIO A i EM AN 5, Toedh 2 B 3
- fRSegk 2 (P2) : GPIO &M, BARRE, WLHHAMAC.
- e 3 (P3) : GPIO B, (MR R ELME T 2.8.4 GPIO Fo LP GPIO #4IR%#] fifiid i) 5
BB

* GPIO34. GPIO35, GPIO36. GPIO37, GPIO38 : Strapping 4.
* GPIO24, GPIO25 : USB Hi[1/JTAG 11,
* GPIO2, GPIO3, GPIO4, GPIO5 : JTAG 11,
* GPIO37, GPIO38 : UARTO #%11.

W FA AN OBA LS 2 21 3 A& (W USB &2 /JTAG), /R BB 1 A 1

K
ERF 10 MUX 5§ LP 10 MUX B IR AME RS, 5% 4T 2.3110 MUX i 46 BETY 2.3.2 LP 10 MUX = #t

o HILAZMECE| GPIO EHIMSNRAE S, WE%
KESP32-PA4 ¥ RZH5F MY > Fi 10 MUX I GPIO Ziftfliff: > FyAMRF 5515

IREE(E BB 25 ESP32-P4 241tk B4 RS+ vO.7
S SRR D
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% 2-8. HMEAE IS il

T e Tusm 2o aaara [ 22 T [ [ = feon ST RS PY— fowscrm (g °  [awocmm (xae) * L]
e o e e
(UETG e e T — m_ e oot —Em m m— N
T e e lh
s o) T — Joi o [oror Toarro | e oy T oo N
T Eima— S wmswav Tt 0 ¢ omos e [ oo e I Soret —WW ma- Wﬂl Ee |
nmm
e Moo o Mo om0t 1o o o o
o e 78 ) 8 e e ) e e e o e o o o e (o et
—— S S S S S S S — — — ———— —— —
T — R 012 7R 2 N O (0 R N
— G — R (A S S T R e G )t Gt etz ot
A _—
Toer o zv
S G e — o Fm't Eim ——Eam
T coor oo —
& ——
oo
o . E— 110 B 1122
p— e - oo e e i e
T X
— cwzx wumm
ooz ) Z A u(nz‘ 2o o 2
e e — e ) 2 ) e 11 Cearait
L)
AL
P e
XY
P o
s o6
e, ssron 1)
o P G
O P GO
0 P G
o i 5 )
0 P G0 1)
WP GorEY
PGPV CHE P |
i SPvear o
o G P R 1)
AP G P P )
G PR 40210
o
o

T
[T o ]

IR
[TsEP P )

|
[T

[EEAG)
[Eerer o1

Cten

—_
=
—

B 1) M 2] I (2T
] 71 (5171 R (21

I A S
T T O () I (=2

ey forores _Tamoertral ——Jowcercal——Towereal
_ GPIOZS

—

wozs We) 2l Tomoas )l
[eromce[smenmoen [coce e oW seo sl coom o Joreesce Tooes pa] o eal oo cal
— _ __— 1 _

—_—_
201 (%1 N O [ 2) M 121 M

—— _

EAD wrw ——
z‘w vm 104_PAD. SP034 (°3) u‘u)@v Joroa el Tomcaawal Tohosa o]
e Tm . e 151 e 511
— ___— | I S _

_—_
— G ] — BT

A 1 s

_—_
[ (T

R )

s crces o)

_—_— _—
m——
P02 (F2)] [GPi028 lF C?Bk
Cnctad ool Cecrt ) (T et e et ot et
| I _—_—_—

Gz

_— 1 _—
et e e e o M et et )
2] T ) o T el (o et
_ o 73)
ow
_—_—_ _—_

—
i) et o et e (G

Gz )

()

o

e —ERC

T G o]

o craneLs )

7 . e )]

[ oo ]

OINEEIEIE)
[ cover o1

(T ]

S o — T

I ) T  — T P
—— e

N — (T

—m G —

e e 1111 ot ) w32 521

[orostre)  Tororpe  Tovowes  Tovosse)  TOWCRRIER DN oo e Toror el Tovosspal— Toroas ]
I — —

——— ——
e e e e ) m—_ )

—
s oo

—
e () .
_—

—

s e——— ) m— )

e

T (VAJ [GPosT l 2) GRS, (V:l

(22— I

)

o) o W T o

———

_ CPIOS3. l“f‘r _—
o e I ) EBG e et

T L T g L o T Lo oo0e
wmowy momm) m-ww-?) mmou’z G040 (°2) womu»z\l mmom\
e [oronea [eoorea | —m —

(,Y‘u)v] I cmmwﬂz wc/zmy GR043 (P2) Ms(v‘z wcazmy cmw] )

—————— ——— I
L e e el ot B B G I L]
qw»u :;a G 2% k ﬂ

[ooco |

e e ) T o T e B o L o T )
[T
| ST Jerosra | 91\
) e i) e e e e e ot

e et ot et et e e it et

T (Y

()

)

)

)

[Fomoowa]

) N N ) ) :‘:me, Sow |

5 S0 20 431 TG BT
S8 I 1ATAG 3 USD.D- 0 USO_+

3 UARTO. LAY P2 . EVC RN IR L

4 GP0S2 0 GPI033 130 LA LRI C T,

e P . B
SR ERS Y 1

Kb oM

o0 e s

S 6 0P020 27

0

0 R s 2 15020 40
o nS MR,

Wl | ot oo R 090
AR SO A, P ELTA GPIO W



https://espressif.com/documentation/esp32-p4_technical_reference_manual_cn.pdf#usbserialjtag
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.7

2 HM

2.4 BHEZNERE
TSR REHAC T, PO SE4E I % ) FIEBER AN, 4 MIPI DSI, MIPICSI 4.

% 2-9. LIBMBRS

e s fifiik
FLASH_CS Jri% (Chip select)

FLASH_Q ot (Data output)

FLASH_WP {5471 (Write protect) i
FLASH_HOLD 5 (Hold) S flash
FLASH_CK 4 (Clock)

FLASH_D ¥y A (Data in)

MIPI DSI PHY 4.02 kQ EXTERNAL 4.02 KQ SMHL R

RESISTOR

MIPI DSI PHY DATAP... ¥4 1F 7138 1 0/1 (Data positive channel 0/1) MIPI DS! 1
MIPI DSI PHY DATAN... ¥ds 11 a)3@1E O/1 (Data negative channel 0/7)

MIPI DSI PHY CLKN B 4h 471 )& (Clock negative channel)

MIPI DSI PHY CLKP B4 1F )38 38 (Clock positive channel)

MIPI CSI PHY 4.02 kQ EXTERNAL 4.02 KQ ShEHL

RESISTOR

MIPI CSI PHY DATAP... Hrd1F 3818 0/1 (Data positive channel 0/1) MIPICS! 11
MIPI CSI PHY DATAN... B 1 miETE 0/1 (Data negative channel 0/1)

MIPI CSI PHY CLKN B 4h 47 )& (Clock negative channel)

MIPI CSI PHY CLKP BH4pE [ 3838 (Clock positive channel)

USB2 OTG PHY DM USB D- USB 2.0 & OTG
USB2 OTG PHY DP USB D+ B0

F 20 FAE L ST EHZEOEN.

4% 2-10. L) N AT

S SRR UL

&1 | it
] HOEM FO !
27 FLASH_CS FLASH_CS @)
28 FLASH_Q FLASH_Q 1/0/T
29 FLASH_WP FLASH_WP 1/0/T
31 FLASH_HOLD FLASH_HOLD 1/0/T
32 FLASH_CK FLASH_CK O
33 FLASH_D FLASH_D l/0/T
34 DSI_REXT MIPI DSI PHY 4.02 kQ EXTERNAL RESISTOR | 1/0/T
35 DSI_DATAP1 MIPI DSI PHY DATAP1 I/0/T
36 DSI_DATAN1 MIPI DSI PHY DATAN1 1/0/T
37 DSI_CLKN MIPI DSI PHY CLKN 1/0/T
38 DSI_CLKP MIPI DSI PHY CLKP 1/0/T
39 DSI_DATAPO MIPI DSI PHY DATAPO 1/0/T
VR
IREER BB 27 ESP32-P4 R I A S A RS 5 vO.7
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2 HM

% 2-10 - £ B

=] B stk

] HOEM FO gl
40 DSI_DATANO MIPI DSI PHY DATANO 1/0/T
42 CSI_DATANO MIPI CSI PHY DATANO 1/0/T
43 CSI_DATAPO MIPI CSI PHY DATAPO 1/0/T
44 CSI_CLKP MIPI CSI PHY CLKP 1/0/T
45 CSI_CLKN MIPI CSI PHY CLKN 1/0/T
46 CSI_DATAN1 MIPI CSI PHY DATAN1 1/0/T
47 CSI_DATAPT MIPI CSI PHY DATAP1 1/0/T
48 CSI_REXT MIPI CSI PHY 4.02 kQ EXTERNAL RESISTOR | I/0/T
49 USB_DM USB2 OTG PHY DM 1/0/T
50 USB_DP USB2 OTG PHY DP I/0/T

IREER BB 28 ESP32-P4 R I A S A RS 5 vO.7

S SRR UL
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2 HM

2.5 B

A& 2-11. B

A S| A
S| Bk R | Thie

AN DC/ DC 1) B st HEL YRS B, S5 4hER DC/ DC 1 J 5t B P — 2 7 Ay

78 FB_DCDC —
- VDD_HP_0/1/2/3 [{JHJE

79 EN_DCDC 0 4B DC/DC Wy RE A
99 XTAL_N — T ESP32-P4 A5 J5 A 41k 5 T IR A 41 1 SNSRI ey A/ B H
100 | XTAL_P — P/N $5 2545 B4l IE AR/ (A AR i

F T O RE ()
AT B R H] () 5
HEEABELL CHIP_PU & iz as

103 CHIP_PU

RS ER 29 ESP32-P4 R I A S A RS 5 vO.7
SO
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2 HM

2.6 HJ
2.6  HLJAE A
F 212 IR W A T AL LR
# 212, IR

B | Hugs !
B | ARk Jiv | i / Jodi S 10 5
9 VDD_LP A | LP H LP 104
21 VDD_IO_0 WA | B e, HP 10
26 VDD_HP_0O A | BT
VDD_FLASHIO
30 o # A | flash 10 H Jeis; flash 10
a4 VDD_MIPI_DPHY| #i A | MIPI PHY MIPI 10
51 VDD_USBPHY | #i A | USB PHY B USB 10
54 VDD_HP_1 A | BT
59 VDD_PSRAM_O | #i A | PSRAM PSRAM 10
62 VDD_IO_4 A | BT HP 10
67 VDD_PSRAM_1 | #i A | PSRAM PSRAM 10
71 VDDO_FLASH By | EEAh flash, FoREH 50 mA HLIR
72 VDDO_PSRAM | #ithy | E4& N aidf e sh PSRAM, I Kk 50 mA FLIR
73 VDDO_3 | R E 50 mA BT
74 VDDO_4 | RET 50 mA B
75 VDD_LDO BN | BUURESER, S AR AR PR A L R
76 VDD_HP_2 BN | BRI
77 VDD_DCDCC WA | BIUAEEL, A DC/DC 2 il o R ik h U
85 | VDD_IO_5 WA | B HP 10
91 VDD_HP_3 A | BT
96 VDD_IO_6 A | BT HP 10
107 VDD_ANA B | B R
102 | VDD_BAT S| B, TS LP10 4
105 | GND — AP BB

VAT 2.6.2 IR [,

2 VDD_FLASHIO g flash 10 fitr, Hi A Mg FL & flash RS-, A% Sceh A 24 R 2 DA 3.3
V 1) flash kil

3 iR, MU MR, PEILEETT 51 43 B A ST 45 FIE 5.2 il LTIk &1,

41PI0 AN VDD_LP 5 VDD_BAT b (& B, aNE 2-2 ESP32-P4 ¥, 5432 7, tWaf &%
221 AR > L R —A

2.6.2 Hujpssm
HLJEASH LN & 2-2 ESP32-P4 %,i8. 472 Firs.
I H BRI I AR E A R

IREE( B R 80
SISO

ESP32-P4 Z 5t Fr AR S 45 vO.7
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2 HM

% 2-13. )RR RS

HL RS i HL R
HP LDO 11V HP B Y,
LP LDO 11V LP i jEs;
Flash LDO 1.8V/3.3V AJ Hl ok A R A flash fibH
VDD_PSRAM LDO 19V AL N 25 EE 5 ) PSRAM fiEHL

44 VDDO_3 R AN it
VO3 LDO 05~27V/3.3V i’;ﬂj -8, FTRCE NS

4 VDDO_4 yoEia it
VO4 LDO 05~27V/3.3V 2&; -4, TRy e

Flash LDO * — UsB20
VDD_PSRAM LDO LDO x4 Flash 10 LPI1O0 LPLDO HP LDO HP IO MIPI_DPHY PSRAM
PHY
VO3 LDO
V04100

High
ower rom ESP32-P4
ystem

2-2. ESP32-P4 45 Pyl

2.6.3 By B pisEfr

R H R, A R . 205, T RSB I CHIP_PU Fil, MUSas . B
XF CHIP_PU J RIS (MO L, 5 ILIE 2-3 gk 2-14,

VDD_LP,
VDD_IO_O, tsTBL trsT
VDD_USBPHY, e
VDD_PSRAM_O/1, :
VDD_IO_4,
VDD_LDO,
VDD_DCDCC,
VDD_IO_5,
VDD_IO_B,
VDD_ANA

1.8V/3B3V ———#=———— -

Vi nrst - - -

CHIP_PU

2-3. WISty 5 &k

IREER SR 31 ESP32-P4 Z 5t Fr AR S 45 vO.7
S SCR R L
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# 2-14. SN ES 8

S8 | B I M (us)
CHIP_PU &M P oW o B omr, VDD_LP, VDD_IO_O,
torpL VDD_USBPHY., VDD_PSRAM_0/1, VDD_IO_4, VDD_LDO, 50
VDD_DCDCC. VDD_I0_5. VDD_IO_6 5 VDD_ANA k3| fa 5 i
T IS [a]
CHIP_PU i~ T Viz_nrsr (RAEEUES %% 5-4) MME AL
trsT X 1000
Jr R[]
32 ESP32-P4 %t i H AR FRKE 45 vO.7

IREER BB
S SRR UL
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2 HM

2.7

o5 flash (R85 R 5% £
ESP32-PA FHHLiL & 12 4h flash —E (i F, F 77 F i) B 4 Fncdis - ESP32-P4 2 ##A SPI. Dual SPI, Quad

SPI/QPI %543 MR flash, HKAl 37 64 MB flash,

ESP32-P4 PESRE 7172k, 1.8V TAEHERY PSRAM, {H2 PSRAM A BIH- BeA 51 It Fr e

% 2715 Bt T FEAT SPBGR Tt 5 flash O RPRIAT B2 .
WL KT SPIEHRIBIHE, TS5 4.2.2.2 SPI 34 % (SP).

IREER BB

A 2-15. B LB A flash (45 AN OG 2

% Ll ey 1 B S Single SPI | Dual SPI | Quad SPI/QPI
55
27 FLASH_CS CS# CS# CS#
28 FLASH_Q DO DO DO
29 FLASH WP WP# WP# WP#
31 FLASH_HOLD HOLD# HOLD# HOLD#
32 FLASH_CK CLK CLK CLK
33 FLASH_D DI DI DI
33

S SRR UL

ESP32-P4 Z 5t Fr AR S 45 vO.7
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3 JEBhfCE I

3 AL E I
SO FE L FL B AR 2, T PAE ST strapping 45T il eFuse 240 ICE WIF EEh2 8, ERMAFELRNS
5
PN S P
- Strapping & : GPIO35, GPIO36, GPIO37, GPIO38

VDDO_FLASH HiJ1:

- eFuse fii: EFUSE_OPXA_TIEH_SEL_O
ROM H&FTEN
- Strapping & #: GPIO36

- eFuse fi: EFUSE_UART_PRINT_CONTROL

JTAG 1555

- Strapping & #: GPIO34

- eFuse fij: EFUSE_DIS_PAD_JTAG., EFUSE_DIS_USB_JTAG #1 EFUSE_JTAG_SEL_ENABLE
ik eFuse (iR BHAME N O, 2L ARSI, eFuse HEBRE Wk, —HREE R 1, HEARRKE N
0.
A strapping 4 AN R AT FERAT AT v B SO AY PR B AL TR FELBUIRAS , WHERIAE. (RIZAE () Bk T
ERRES Ehr/ N ho R AR AL RS

#¢ 3-1. Strapping ¥ IR D\ fc

Strapping ¥ | BRIABCE |
GPIO34 #as -
GPI035 g5 EH | 1

GPIO36 e -
GPIO37 #as -
GPI038 pEae -

LA strapping HMIBOME, ATDATESR AN N h/ BRI R . A2 ESP32-P4 JAE F:4L MCU #I M ik 4, strapping
MR HP- T AL MCU 2

irf strapping & MIFA BiTrd . R AN, BUF AR RARIE AR strapping B RIF(E, —ELARFFEDE 45
HLECR I BFArAPIRASTEIE A7 S, (A, strapping B BIRGIEAES A TAER—FE R, strapping
RIS R AR 1R 10 A BB -

Strapping & Bl {55 I8 e 62 3-2 FIIE 3-1 iy 3 seed 1A Ml ARAFad )

IREER SR 34 ESP32-P4 Z 5t Fr AR S 45 vO.7
S SCR R L
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3 JHZHLE

& 3-2. Strapping NIt S Bk

S8 | i Ie/MiL (ms)
. ey i), BRI CHIP_PU B A BT, WAL R e Fr R i 0
SU

iy ]

fRaFatia), B CHIP_PU 247 . strapping 44 IZE A3 10 &
FFUE TAERT, Wi strapping 48 BE 4 B a]

I
|
|
|

: T

ViHoRST == === 4 === - R T

|
CHIP_PU !

ty

Strapping pin

P 3-1. Strapping & I 72 8 R

31 B B
BRI, GPIO35~GPIO38 L FlyE B st . N 3-8 24 B St X H .

< 3-38. RGBT

Bkt GPIO35 | GPIO36 | GPIO373 | GPI038S
SPI boot Bz 1 EEE | R EEE
joint download boot fizt: € 0 1 HEEME HEEAE

1 meRL R BRI A BRI
2 Joint Download Boot £zt F %A F R #kyt:
e USB Download Boot:
- USB-Serial-JTAG Download Boot
- USB 2.0 OTG Download Boot ( H#Effiff USB 2.0 =33 OTG DA%
BBk, USB 2.0 4z OTG AN SCRpis & [l {47+ 4% )
e UART Download Boot
o SPI Slave Download Boot
8 % % GPIO37 il GPIO38 (3B, #i%:% (ESP32-PA HARLH Ty >
A % B Boot 154,

1E SPI Boot £, ROM 5|5 m# ey i@t A SPI flash Hriz e ¥ R B8 R4 .
1£ Joint Download #ixX "~ , F Pk USB. UARTO = SPI slave 432 16— 3E il Sc 2 F 2 % flash, sige— 3k
X FEE L2MEM H247 L2MEM FR AR

IREEMG ERHE 35 ESP32-P4 Z 513t B3 RES - vO.7
S SRS 2
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3 JEBhfCE I

[%: 7 SPI Boot #11 Joint Download Boot 5\, , ESP32-P4 i 37 ¥ SPI Download Boot ##5;, FE )1, «ESP32-P4 i A% T

> =AY S K Boot 54,

3.2 VDDO_FLASH i JE il

ESP32-P4 m] PAfiE f§ VDDO_FLASH 44 flash fitee,, VDDO_FLASH ERiA#iH 3.3V HJE, FIPAEIERS
EFUSE_OPXA_TIEH_SEL_O {ii VDDO_FLASH #ij 4 1.8 V,

4 3-4. VDDO_FLASH #5535l

VDDO_FLASH Hijji © | EFUSE_OPXA_TIEH_SEL_O | HuJE
3.3V
2 1.8V

flash fa )23

AL R R AR i
2RI 2.6.0 WIREHE,

3.3 ROM H&FTEI#EsHI

ARGt Edhid i, ROM AU H AR EN & :
e (BRi\) UARTO Hi1 USB i 11/JTAG £ 2%
o USB 5 1/JTAG =il #%
e UARTO

EFUSE_UART_PRINT_CONTROL #I GPIO36 #4| UARTO ROM H&E3THI, 13 3-5 UARTO ROM 0 £ 4T 42 4|
Jrs

2 3-5. UARTO ROM H %47 Ep#siH]

UARTO ROM H &4TEI | EFUSE_UART_PRINT_CONTROL | GPIO36

0 2
filifik 1 0

2 1

1 1
K] 2 0

3 peys

PR R BRI G ER A B

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT ##i| USB H 11/JTAG £sil%% ROM HEFTEI, 4N 3-6 USB & 12/
JTAG ROM B E AT 44| Fim.

3 3-6. USB Hi 11/JTAG ROM H & ¥TEIH: I

USB i 1 /AJTAG ROM H E#TEIF | EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT
i 0

K] 1

MR R BRI AR B

IREEMG ERHE 36 ESP32-P4 Z 513t B3 RES - vO.7
S SRS 2
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3 JEBhfCE I

3.4 JTAG {5 5 dufisifil

TERG RS BB, GPIO34 ml T4l JTAG {5 5. %4 HIBCA Wl L N hIrPH, strapping HOELLZT A
AT AR A SN L e A2

132 37 JTAG 15 % 44 fifw, GPIO34 5 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG I
FFUSE_JTAG_SEL_ENABLE J:[#] JTAG (2.

# 3-7. JTAG 15 S I

JTAG {523 EFUSE_DIS_PAD_JTAG | EFUSE_DIS_USB_JTAG | EFUSE_JTAG_SEL_ENABLE | GPI034
0 0 0 20
USB i 11 /JTAG £k 0 0 1 1
1 0 2 Z
0 0 1 0
JTAG %5 2
0 1 pays W
JTAG %] 1 1 7 2
oL R BRI
2§ MTDI. MTCK. MTMS FI MTDO.
IREEE R 37 ESP32-P4 Z51.ts i Fe AR EAE 45 vO.7

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.7

4 DIk

4 etk

41 &5
ARBEITHGR T BV ERIAZ 04y, B BIES . 2% DMA, TREaSasiNy . ARG U2 ThEE .

411 FEALERZS AP
AREEATHIR T i N O AL B B T K LT BE .

4110 EPEREALBRES

ESP32-P4 $#£# — A5 ML BE RISC-V 32 i SUAZ AL HH e

Rtk
o TLYURKLEN, STHF 400 MHZ [ phgi
o RV32IMAFC ISA ISA ($54H5144)
o I Zc )& (Zcb, Zcmp, Zcmt)
o HF Zb 9 fE
o (FFHE X Al L DSP 4 f# (XespV)
o SCHF A E BEHIER R4 (XespLoop)
o A RISC-V AbBE g A% R B H B (CLINT)
o SHef¥ RISC-V AbRHaR % i Wriz filas (CLIC)
o CHFIYCHMYIRE BHT, BTB 5 RAS
o TR ZE 3 AREIFIT A/ AR R
o Wi Z 32 4~ PMP IXIm Al 16 4~ PMA [X 1,
o TP HLER RS PR
o Tl USB/JTAG 210
o L RISC-V HyE v0I3
o 5 RISC-V Trace #il v2.0 AN trace BLiEid

WEZEE, 5% (ESP32-PA HARSZ TN > =35 Hhkapsie

o
.

411.2 RISC-V jBE:4uid s (TRACE)

ESP32-P4 Stk Ay RISC-V iB Ergiflasde it 7" —Fh MRtk fE CPU AT AR i SRR AIB R (H B Ik, DA
X ARG THIRAR S HTRIEAL . EHEREE] HP CPU 4R B EAE 1, FHIHE BEA B/ N s, 517
f#E N SRAM i,

IREEMG ERHE 38 ESP32-P4 Z 513t B3 RES - vO.7
S SRS 2
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o FfZ Efficient Trace for RISC-V v2.0 (RISC-V E3GE EEHITE v2.0)
o SRR HIIE AL AR SE R AR
o SCRERIUESE
o SORREAS R R e U R A 4 bt
o FFTAILAES (sideband signals) 4 ili8 BB
- R R S K P R
- hart B}, ISR s R IS 45 1R AR
- hart ARG, AISHRAEIR S e — MR S A5 1R AR
- FIFO RfAE W 45 hart
o SCRPE R LT AR A 2
o ATREMAEIN
- R TR
— (R R R
- KHFL TS
o SR FEADIRSIRIN
o W EME B E R
o HIBEEHE R I SRR A AR AR
o FUAHAh:
= AL /N S T Y At 2 i A2 e
- Z A g
o HA7 128 x 8 fif FIFO, T ZAe%dity
o SUFE AHB s ettt , 8 AR BT RCE
WEELR, 5% (ESP32-PA i ARZE TN > Fy RISC-V i 374 #h % (TRACE).

411.3 AbPRESIRA ThE

ESP32-P4 wiEfE 32 i RISC-V XUZALFEER L bR RVB2IMAFCZC ¥ g, 73 4h, ZALPRAR A S FE H 5 LY R ds
A4 Xhwip DA & X Al 5 DSP § & Xai, Xhwip o] BARIEIA 48 28, Xai il Hee Al 5 DSP #iyk
HIEATRCR
ek

o i 8 N 128-bit {v 5 il JH 2172

o 128-bit (TR EIEIERIE, WAL, k. Wk, BN, B, RS

o GIFEIRAL RSS2 5N/ Az F S

IREEMG ERHE 39 ESP32-P4 Z 513t B3 RES - vO.7
S SRS 2
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4 DIk

o X555 AEXT T 128-bit 4y Vi ] L FICHE N 2/ 776
o TP B A A S A
WEZEE, H5% (ESP32-PA FiRZHFHy > T L2 EI84I64K.

411.4 (RIEEALRE S

ESP32-P4 #&#,—MIETHEE RISC-V 32 v MkZALFRSE ., LP CPU A DA T4 IE 3 TAER R ¥pBh HP CPU, m]
PAHITHE R GRS RS HP CPU SREATIE45 . LP CPU Fl LP f#fifi#s e Deep-sleep Bixl F I RHE TARIRES .
I, FFRFEW LA LP CPU MARIFAEIAE LP fFifias ., [MLAEMETE Deep-sleep B N[ LP 10, LP 4h%.
Real-Time EH} 2§ .

o HURKEGN, SCRRRGR 40 MHZ [ I
e RV32IMAC ISA (#5444 1)
o SZHF 18 Ay i
o PIAER (OM) £56 RISC-V WML vOI3, SCHFladA ARty JTAG/USB iy I 45 S il 2%
o RS A RISC-V IIRALE vOI3, HA 2 Wit/ MER AT
o SCRHZ LR REFE R FE
o TMaiE HP CPU ki [i] HP CPU %% 1k
o WIF) HP fEAERRAI LP F76fe:
o WA AT AT A S )
BLMEE, WHE% (ESP32-PA fIARSH TN > &y RAp#ALZE,

41.2 Z%: DMA
AFAA T B R SE DMA,

41.21 )i DMA 5iilZs (GDMA-AHB, GDMA-AXI)

B AT #1717 (General Direct Memory Access, GDMA) I FHE5M -5 17 fifi i Z A A S ATttt -5 17 i 2 2 [7]
Fefit i et . FrE AT AMETCHT CPU TRl AL N il CDMA Pudifds i, MImPEAR T CPU B TAE
ESP32-P4 ff) GDMA =il g A PRl 73l n] PAE#EDT I AHB B AXI G2k, PATfaifky GDMA-AHB Al GDMA-
AXI,

FitE:
o Jith:
- GDMA-AHB: AHB i k%ty
- GDMA-AXI: AXI B 2RI , SCRAABE ) 8 I TLIF ki (out of order) ANTRJEE S 8 iy HEE M4 (outstanding
k)
IREE( B R 40 ESP32-P4 RANE A HAHAE4S vO.7

S SRR UL
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o BURALHI AT N BAL, AR i T g
o UFHTEHHEFIK /)N (size) 1511
o XFFFER:
- GDMA-AHB:
* R AL TR
* B R -
- R AR RSN il R A 25 0] TEBOR
© AMERAE AR AR N AR A 16 P
- GDMA-AXI:
* R . SRS FE
* BB HERI -
- NERLERR AR SN AR AE AR AR A A s ] s FEEK
© AMERAFRE SR N AT 16 S
o SCRREER
o GDMA-AHB 77 fik#R I, XHF INCRA/8/16 58 K AL i
o FA ZAMEIE A =AM OEE
o ATl SCHF T BCE Y SN R
o ORI I ) {1 S RS A
o RHFIEILE TG
o SCRPEERYUMI W BALA] (L CDMA-AXI SCHf)
o SCREEUR &4 CRC 1512 AE
WEER, 5% (ESP32-PA Hi RS Ty > % i i DMA 424 % (GDMA-AHB, GDMA-AXI) .

41.2.2 VDMA $512% (VDMA)

DMA (BLEENAETII) AR CPU, TEAF iR A1 AN Z A58 iz . ESP32-PA _E 1Y VDMA 45 il 42
—FE ] DMA, SRR BIAAAERR . FARERR TSN, AMREBIAERERR I R B (4 4 . VOMA F il #R DA AXI 1
HBEREED, R AXIB BRIERIIL, AFA TS AXE AL T, ORI P shaSbe EALE 0 BT R e
itk

o 4NlIE, EAEEACZE RN, SRR H PR L

o 2 AXI FHLE N

o SCFi5 MIPIDSI (R/ndf7#H) M ISP (KR fESabBids) 12T

o FFTFffa-SA-iar 2 8], ISP SAFf#gR 2 7). MIPI DSI S17ifd 2 Al DMA &4

o DMA 5 ZIRA Z A5

o RENHEIERIEHIAL. BRI, AR R/l ACE

IREER BB q ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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o SCRPRIHUEH
o SCRRELT LML, AEHIME. T AR REERN 2 Yl
o SCRRUE LR E bR % H M i B 2 Yt b A AL
o SHE A Z R EURE
o GHIEEE. WAL
o L E I E S P
o SCRRIFT VDMA SAMEAE Ay il 4
o SRR T4 10 I 2 (R RS A T
TEZEH, 5% (ESP32-PA FiRZH Ty > #H5 VDMA 324 % (VDMA) .

41.2.3 2D-DMA £:i]% (2D-DMA)

2D-DMA il /& % I F 4t R AL PRIY) DMA 75 345 GDMA-AXI (1) 4353 BE LA |, i 1 % e 4 (Reorder)
A %8 4% (Color Space Convert: GSC) Wik, RS ST i 3 JPEG il PPA SNSRI &k ok . 2D-
DMA S B EITERE I 4, T DA AR — B 22 UG 35— BEulk 2, F se i s
()46 .

o 14 AXI EHLEEN

o SCRFE LR I AR 1

o SCRHFREBIAEAE . AMRENEH (RX). PARAERERI B (TX) BB A% i

o UE ANAEAERISMGEE, 3 DIMEEN i EE

o S Hr PPA Il JPEG K% SR fBEIS 24N

o SCRPRICEHETIIAE

o RPN A M A4 T fE

o SCRREIEILEH. PUEACE
WLEE, 5% (ESP32-PA i RZH Ty > 5y 2D-DMA 44| % (2D-DMA) .

41.3 frindndl8igite
REAHA TAERRA R, RRERURATERS . DiTRATIR s, DASCILRS AR
ESP32-P4 bt B S5 HI U] 4-1 3o hkne 425 4 FR

IREER BB 42 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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HP-COREO/ ULP(LP-CORE)
0x0000_0000 0x0000_0000
OX300FF_FFFF 0X300FF_FFFF
0x3010_0000 HP RAM 0x3010_0000
0x3010_1FFF (8KB) 0x3010_1FFF
0x3010_2000 0x3010_2000
OX3FEF_FFFF OX3FEF_FFFF
0x3FF0_0000 ) 0x3FF0_0000
0x3FF1_FFFF CPU Peripheral 0x3FF1_FFFF
0x3FF2_0000 0X3FF2_0000
0x3FFF_FFFF OX3FFF_FFFF
FLASH
0x4000_0000 0x4000_0000
Cache Ox43FF_FFFF | Ox43FF_FFFF
]
0x4400_0000 0x4400_0000
OX47FF_FFFF OX47FF_FFFF
0x4800_0000 0x4800_0000
OX4BFF_FFFF | Ox4BFF_FFFF
0x4C00_0000 0x4C00_0000
OX4FBF_FFFF OX4FBF_FFFF
0x4FC0_0000 0x4FC0_0000
OX4FC1_FFFF | Ox4FCI_FFFF
0x4FC2_0000 0X4FC2_0000
OX4FEF_FFFF OX4FEF_FFFF
0x4FF0_0000 0x4FF0_0000
OX4FFB_FFFF (| ox4FFB_FFFF
0X4FFC_0000 0X4FFC_0000
OX4FFF_FFFF OX4FFF_FFFF
0x5000_0000 HP APB 0X5000_0000
X! )_( i X )_(

0X500F_FFFF Peripheral 0X500F_FFFF
0x5010_0000 LP ROM 0x5010_0000
0x5010_3FFF (16KB) 0x5010_3FFF
0x5010_4000 0x5010_4000
0x5010_7FFF 0x5010_7FFF

L2MEM L2ROM

(768KB) (128KB) 0x5010_8000 LP RAM 0x5010_8000
0x5010_FFFF (32KB) 0x5010_FFFF

0x5011_0000 ) 0x5011_0000

0x5012_FFFF LP APE Peripheral 0x5012_FFFF

0x5013_0000 0x500D_0000

OX7FFF_FFFF OX7FFF_FFFF

non-cacheable 0x8000_0000 0x8000_0000
OXB3FF_FFFF OX83FF_FFFF

0x8400_0000 0x8400_0000

Eﬂ’gﬂgs MMU OXBTFF_FFFF OXB7FF_FFFF
- 0x8800_0000 0x8800_0000
0x8BFF_FFFF OX8BFF_FFFF

0x8C00_0000 0x8C00_0000

OX8FBF_FFFF OX8FBF_FFFF

non-cacheable | xgrco_0000 0x8FC0_0000
OX8FC1_FFFF OXBFC1_FFFF

0xBFC2_0000 O0xBFC2_0000

OXBFEF_FFFF OXBFEF_FFFF

non-cacheable | - oxgFF0_0000 OxBFF0_0000
OX8FFB_FFFF Ox8FFB_FFFF

0x8FFC_0000 0x8FFC_0000

OXFFFF_FFFF OXFFFF_FFFF

Pl 4-1. HuhEWL S S H

4131 BEHUEREDS

PRAF i 2

ESP32-P4 1) A A7 fift 45 -
e 128 KB [#j HP ROM: 200 MHz, F-F HP CPU [ F Ji shN pyAZ B RE T F
e 768 KB [ HP L2MEM: 200 MHz, JT77f#% HP CPU %454
16 KB ffy LP ROM: 40 MHz, T LP CPU f5 % J gl Rl N A e )
32 KB ) LP SRAM: 40 MHz, JHT{£fi% LP CPU ¥dlfig 4
4 Kbit 1) eFuse f#fifid: 1792 AR EA P, M TR 1D HHEE
8 KB Ity HP SPM (#i#£4¢) : 400 MHz, FIF HP CPU [ Hustiil)

IREE(E BB 43 ESP32-P4 241tk B4 RS+ vO.7
S SRR D
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o %N PSRAM
- PSRAM /NI EE S 1 ESP32-P4 % 5 7 5 3t 1
- Bl SATEE: 16 i
- BrE IR 250 MHz
- ORI R (DDR) &1, Ui i dis
- BRSH; 64 MB {7 =3[R
- SOHF XTS-AES BRI, fy PSRAM Hh it A1 i

- R ZAE, ATPALA 64 KB BRLGSE] 64 MB 5w Bl a5 m), SCiF 8 i, 16 fii. 32 fifll
128 (i E

PSRAM f i KBRS Y SE TS BLR i 2 235

Max theoretical bandwidth (PSRAM) = line_num x edge_mode x PSRAM_max_freq

Horp
e line_num j& PSRAM [R5, BIBE M 5a .
e edge_mode J& PSRAM I REER, 1 BT RAE (SDR), 2 HXUHHsRA: (DDR).
e PSRAM_max_freq s PSRAM [ s TR

PAAETEF2E Y PSRAM Z0CHH1, HELSHRKHT SN 16 x 2 x 250 MHz = 8 Gbit/s,

HhIRAT Gt Ay

ESP32-P4 7 #if it SPI. Dual SPI. Quad SPI, QPI 43 e i B2 ANE AT . Bom PR 120
MHz.

AR flash W] DABLETE] CPU fF54-25 1] . HAISEEdEZsa) . AT flash f K S 5250 64 MB, ESP32-P4 754k
T XTS-AES WRELEINRZTIRE, MTPRIFF K flash HAR PRI 44

W AT, ESP32-P4 — i £ vl AR -
o SR flash DA 64 KB (¥ Hemlf} 5] 64 MB [84-23 ]
o Hh flash 4L AT PALA 64 KB RyHemifits) 64 MB HiSgdizsia), SckF 8 L. 16 {7, 32 Al 128 {iZH,

]
SR B RUG, BAFRTAE E AR flash 2] CPU MLtk =5 (&) i«

WEEH, 5% (ESP32-P4 RS Z T MY > EW A %I BGMHE,

41.3.2 eFuse #l2% (eFuse)

ESP32-P4 Hfy—Bk 4006 fiiff) eFuse fifdel TAHHS BN AR P8, SBNE AR LER PRI
HIBE. RGBS EOA SR % 505 . eFuse fH#ERmA M — HAB S 1, MIRRETHRIE A
0.

IREER BB 44 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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o 4096 i —UPEF gafefrhif (IZ A 1792 MR AL FET)
o BEE LI E
o BEIORA AT L
o (i ZFhEE (A0 7 SARD S AL 2%
WLIEE, 5% (ESP32-PA FiRZS%5 Tty > Hiy eFuse =41 % (eFuse).

41.3.3 Cache

ESP32-P4 K #iZk cache %5t .

FitE
e L1454 cache IR/l 16 KB, Bkl 64 B, IUE4LAHEK

o L1 ¥#it cache ksl 64 KB, Hek/Nh 64 B, WiBk4HAHEE, 3245 write-through Fil write-back PifhE 5
i

e |2 cache B R/INR 128 KB/256 KB/512 KB, #tk/Nh 64 B/128 B, /\ B 4H AHIEE
e % F§ cacheable #l non-cacheable ]
o ¥ pre-load Hikg
o 3 lock ZfiE
o HF XTI (critical word first) I HIE S (early restart)
WEEH, 5% (ESP32-P4 fi RE% Tty > &y Cache.

41.4 RN
AREEAAR T X 2 G5 (R A RN s S 3 R R 4L

4141 GPIO ZHAKiMERAI 10 MUX
ESP32-P4 I 55 4> GPIO P, JLsh % 16 AMIIIAE (LP) GPIO AFHIAN 30 NFHERE (HP) GPIO . 434>
PRI RSB 10, S — R SN

o HJi HP GPIO S f4A1 HP 10 MUX, I E: HP AR A MR SR I TALMTRY GPIO 451, F H HP
SRS i RS AT R B B GPIO 5.

o FIJH LP GPIO =z e F A1 LP 10 MUX, W]t E LP AMSBHL K A fG Sk J5 LAY LP GPIO &, - H
LP AMEAEH i 45 5t T 3 5T 2 LP GPIO &7 .

X BRI [A] 2 R T Ry GPIO k. ik 55 4~ GPIO & 45 4 GPIOO~GPIO54,
o GPIO % O ~ 15 2y LP GPIO %5, A HP = LP M {H ] .
o GPIO %51 16~54 34 HP GPIO 451, HAEH HP 4MAEMEH .

IREER BB 45 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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HP GPIO A it sfiFe JAT UL Btk :
o HP AN A i {551 GPIO 35 I 22 7] ) 4 52 4 i [
o 222 A~ HP Atk A (55 AT AR —> GPIO B IR ARG
o > GPIO I i (5 5 AT AR B 232 4> HP Shistha i (5 S A EE—4
o HP A& AfH 54 GPIO SYNC b [Al 2 & HP 10 MUX 324 TH 4
SRy GPIO JE B X AfE S HEA T IR
o SRR BRIEB AR MG T VT BN
e 7 FF Sigma Delta i #il 4 H (SDM)
o SCHE GPIO fif By A i
o 45 HP GPIO M
HP 10 MUX H.A7 L), F#itk -
o %4 55 4~ GPIO (GPIOO~GPIO54) fit HP sh%fii i
o g4~ GPIO IR ft— D2y, TR Mm A/l . BR/ Fhn. IKEhEE . DhRE e il
o CHFEMIES W SPI. EMAC 5 Bz id HP 10 MUX iy A i A, SE 30 S I 1) i AR A
LP GPIO A& it siFs: HAT 4n B4 Pl: :
o LP AMEH A A5 5A1 LP GPIO 45 2 8] i) 4= 3 i B
o 144> LP Ahdi AME5 W] DAEFHE R —4> LP GPIO i A 55
o H3/> LP GPIO & M th 55 AT AR A 14 4> LP S i 5 S AR E—1>
o S7HF GPIO JEH AR X i A MG - 2T IR I
o SCFf GPIO fij iy A i
o % H LP GPIO Mefii
LP 10 MUX JLA7 41 F 4§k :
e 16 > LP GPIO 4] (GPIOO~GPIO15) fi: LP 41t fii i

o &4~ LP GPIO MR — A arfias, T M fmA it . hn/ T, WKshsefE . haeiksE. 10
MUX 4525 e

WEEE, 5% (ESP32-P4 i R &% Tty > F7 GPIO z 446 4= 10 MUX.,

41.4.2 A
ESP32-P4 2 BEPURM IR A2 75X, 43Jilie CPU &1L (CPU reset) . IWIZIZ (i (Core reset). REEHE A (System
reset) FLh ANz (Chip reset) . BRith H 204t , HALS N s R L NAEAE IO .
o CRFIURRIE AL :
- CPU & fi: & {7 CPU 4%, HP CPUO. HP CPU1, LP CPU &4 —4Mi~r & . Hrf:
* HP CPUO R J5£x H 8 REE M ;

IREER SR 46 ESP32-P4 Z 5t Fr AR S 45 vO.7
S SCR R L
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4 DIk

* HP CPUT _FHLSEHAM T EALRS, HETFShBE AL
* LP CPU LHJGATEADIRG, FHAE PMU B,

- WAZE A 3G HP DA LP B INAZE (L, 7 Fk LP AON RASMY AT R %: . HP WAZR (/a4 HP
CPUO. HP CPU1, HP #pk. HP GPIO %, LP & fifdiE LP CPU. LP AME4E;

- RGEAL BAMIITHRIIFE RGN B RS
- R BN .
o SCRFRPES AR A
= BRAFSEA: CPU TC BAH 56 27 A vl Ml A SRS 4oL 5
= PRSI A RS ph A R R
WEEE, 5% (ESP32-PA FiRSHFHY > HT F1adent 4,

41.4.3 Wap

ESP32-P4 [yimiph £ 2ORIETPRz4% (oscillator, OSC, 4% RC ki HLE) . @ik (XTAL) Al PLL B Eh R i i -
AR A Y S 2 s B R P PR AR I SR K AR B, AR 2 S R T AR AN [R] DA
I RERR R AR PRI A X AR ) T AR e

ESP32-P4 [P ARIEIFAE , w43 H -
o FrbERERS SR, %% HP CPUO/1 FiI HP A f ik T AR o
- CPLL_CLK: 400 MHz py3 PLL B4 (2% 4l 2 XTAL_CLK)
- MPLL_CLK: 500 MHz N#B PLL Bfh (220102 XTAL_CLK)
- SPLL_CLK: 480 MHz PJ#&B PLL I4f (22 mphid XTAL_CLK)
o (RTIFENS S, 3 BERARIIFE R GE LA KRS AL TARDIAERE A SMER AL T/
- XTAL32K_CLK: 32 kHz APtk mt4h
- RC_SLOW_CLK: Py M3 RC ki, MR ATy (EH 150 kHz)
- OSC_SLOW_CLK: ANEAGEER B, %N 32 kHz
- XTAL_CLK: 40 MHz #h& 4RI
- RC_FAST_CLK: WNE-Pu# RC Rt eh, MiZnlJi1y (% h 20 MHz)
- PLL_LP_CLK: pyif PLL B, %5k 8 MHz, S 4hal ik XTAL32K_CLK
WEEE, 5% (ESP32-PA HiRSHTFHY > Hy A 1adend 4,

41.4.4 vpilHRE
ESP32-P4 35 J1 1 Wi K TR SMBORI S0 A Ay BT SR W 1) CPU AR

o U 126 AN H IRTIRVE A A
o L 32 4~ HP CPUO FYANHSH AT 32 A~ HP CPUT 4N H BT 1 Ay i H

IREER BB a7 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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o SCRFASNR BT 2 BTAY RIS
o SCRPRFZAS TR ] B> HP CPUO Hillral HP CPUT Hilly (RI3E=2H1#T)
WLIEH, 5% (ESP32-P4 i RZEFHY > A7 wrselk.

4145 RIS R
FAAL A (ETM) SMEAS S 50 DAL EE . f N8 W] DARHAT B 8 SN i) WL BT B e e M
555, MMifi &SN TR E AT 55, Jofs CPU T,
TPk
o XFEMZAIM I Z PR
o XFEHZAIMEE N E TS
o A 50 ARk Bl E R ETM i iE

o BB BRI FOE AT AR IR S0 LA, Bl R A S T AR B AL 55 A
i

o AN ETM MHEHR AT AMRSLOERE . 4ilIE R BEREIE, B S0 BT BRI, A S A4 s WU B AT
%

o FFER R FAALS RIS

o REMGT k. AT 44N : GPIO. LED PWM. i 228, RTC SERTEE. RS ER2E. MCPWM,
T LRSS . ADC., 12S. LP CPU. GDMA-AHB. GDMA-AXI. 2D DMA #I PMU

WEZEH, 5% (ESP32-P4 HiARSH Tl > B EHE 4R,

41.4.6 {KIIFEA R

ESP32-P4 R T et it PR BRFZ A , W AYEAS [F] 9 TR 22 [a) V)40 . ESP32-PA S HR K S FER A U d5
o Active #izl: CPU AbF TARIRZS, FrasMEyTT TAE.

o Light-sleep #i:X: CPU #{5zt7. LATMelegdif: (4L, RTC M FEsMRHisT) HaMefil . 1=l
B CPU (R L2MEM) PABCRFR M SNSRI SE PRt R G (W ESP32-PA ThfEHEIR) S xeH], #t—4
PEARIIFE

o Deep-sleep #ix: CPU (5 L2MEM) FIKHERS A (I ESP32-PA JIREHE ) #RAfsirh . (RIIFEAF it ds
(LP Memory) b TARIRAS, (RIIFERGERIT T HM TR RT R K o

HZEE, WS % (ESP32-PA FiRZHFHY > HATIKhieE L,

41.4.7 BREBEhR

ESP32-P4 itk Fr N 52 (ARG E . 1% it il 25 B R G0 s B 2 i e b, tm] DA 1 A
S B g A S 0 PR E B T

Rtk

o LA 52 PITTHER A =4 52 A Lbds

IREER BB 48 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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o SCRFEPEVT IR R APB_CLK I BP BB Y 75 17 2
o SCHF ONT_CLK I hit4l, MuciT- &= 19452k 16 MHz
o JilE XTAL_CLK (40 MHZ) {2k CNT_CLK B4
o SCHF 52 fAREE (1) Rl 26 (L H ] (o1)
o SCRFMIRRERL:
- FRUCGHEASN R SOE R BRI (1), Al — U
- JARRERC R BOE RARCE R (1), BRI
o SCRPRIRBCERIEE (1) Sl A (01), ilad = A PR s = AT b

o SCRFRMFRCESMEVIAE. BIan, S Light-sleep MR J5, FREUE I il 402 RTC Emf&ic
SRAHENRIN[R], H JEA TR

o CPU b= RSB TAE LIRSS, ARG 4% il R 1kiat 7 sk Eia T
o SCRPERMHL SR (ETM) S
WZMEE, HE%_(ESP32-PA FASH TN > HA A% LT 5,

41.4.8 EngZsdl (TIMG)

ESP32-P4 AL S AN E AR AL, B> I a4 W8 T E e — D ER G A T E 4y (MWDT). 58 T 5E i)
ARELT 16 FLHUA AR A 54 (7] B B EHTIMARA PT TR
e
o 54 SLIFETHEER, T A Y Bk vl
o “AHH4hYE: PLL_F8OM_CLK B XTAL_CLK 5 RC_FAST_CLK 4
o 16 BT Has, SR ECH 2 3 65536
o TP BT R Y SR
o EERIIIL I BT ER
o TJIC AR A AL
o TPEGEHE RN AR 8 3l HR N R E I 1 B T
o PRI BT R AR S TIMGO [ i sz
o HLTA oI
o FZA ETM AL S At
WEER, 5% (ESP32-PA i RSHTF N > &y Zat &4 (TIMG),

41.4.9 FT Feivtss (WDT)

ESP32-PA WAy = AP BT TE RS WA ERSATEA— D ERGEETVERN S, 50 MWDT, LP &
G4~ RTC /I TMER SR, 452 RWOT.

£ SPI Boot #i:UF, RWDT FIEm#s4l O By MWDT SBOIAGERE, PARING| S e & B RS Ue, Ik iz

7o

IREER BB 49 ESP32-P4 Z 5t Fr AR S 45 vO.7
BB SR L
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4 DIk

ESP32-P4 i Ay — AU | 1 IR 1100 (SWD) . M | I AR U B AR S REHL G , W] DA
IERGAER B TR st LR R LR
bk
DUANB B, AP B T i B A e Bl 4
FElinplE

- MWDT: . HP CPU & fii. HP AZE (L

- RWDT: #illf. HP CPU & fi. HP WIZE L. RGEAN
WrEs O flash 3 (SPI Boot i) :

- MWDTO: Hmffi %k HP WS L

- RWDT: @k ARG ML
R, EREAT 2F fr AT SR
32 L4
A -

- MWDT: PLL_F80M_CLK., RC_FAST_CLK &} XTAL_CLK

- RWDT: LP_DYN_SLOW_CLK

HZEH, 5% (ESP32-P4 FARZHFY > =AMt % (WDT).

41.410 Szt iR
RTC Timer J& 528 ESP32-P4 (RIIFEE PR — AT E R, RTC Timer 2—> 48 fipy vl Seititgs, HEAEH 2
TEMRIFERT, 24 HP REHAE g /MR T I, RS 0 R G AR E I 2R R S5 o [R) B3 S AR L P 2 i e o
Wr. I0SR ARG R E S R AR 2]
Rtk
o A8 (VHYTTI £
o fil GBI IC R F M AR R, IRRERE S
HP R4t 17
CPU #E A stall k75

CPU iR stall k7

A PRI

A IR IR 5K P

o JE I E A ARl A RTC Timer 05324 iy i |

o SCRFGAT RGP IR & FF I A AL IR R)

o SCHFAEH AR 2 A Wy, FARIS 20 AT HCE, AT [ I C B A H A %)

o [ LP R4G¢ B AL AMY HAATATE AL/ HERR IS A 2 i RTC Timer {5 11502 7

IREEMG ERHE 50 ESP32-P4 Z 513t B3 RES - vO.7
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HZEE, WiS% (ESP32-PA i RZHF MY > =y Latat 4728t 3.

41.41 B (PMS)

ESP32-P4 £t APM (Access Permission Management) 52 511 1) (1 A BRASHE .

o IxZ W] H DMA AN E 32 A Rk X [H]
o SCEPMSTIE R CPU R A N X NS . SMERAAAHE RS LA S AN ZEAEAR D7 IF) AN B
o ZHFIMTTIAE
o SCRpRH A EICKIAE
HEER, 5% (ESP32-PA i ARSHTHY > FATARIEH] (PMS).

41.412 RBEHAER
ESP32-P4 S v v 1 B 58 7 - T L B2 il Bl Jy Zh
b
o JAE I SN AN A A
o i HP/LP A0
o Pl LI
WEHEE, WE% (ESP32-PA RS H T > W AAFAE.

41.413  HHighEik
05 Bl T DA DA A0 e R v (A R ), B AR AR AR DR H 7SSk TN RE, AT Bl i
FFRDLIRAFEE R
ek
o LWL W — AN SRRV AL BESE (High-Performance CPU, HP CPUO il HP CPUT) a4k B e FR
(IAE k7R HhE FE R P EA T S R, ek J 1] P K A 152755 R D ik ¢ Hh 0BT
o FRAREl (SP) Wail: M B e 2 15 h B A L, A 9 R 0 A v
o PUFETHEES (PC) idat: 5% PC, WIRAZRMS L—¥k HP CPUO = HP CPUT & i) PC {H.

o BAERUIIMILoR: LR ELIELE, 4 HP CPUO, HP CPUT ot DMA 5 T JEAMERIRMENT, ik IbikE
PR ARAL, Hib A PC(E (fidsk HP CPUO & HP CPUT H#iER) PC) , JFIFIX L1 BICxRE] HP
L2MEM H,

HEER, 5% (ESP32-P4 i RZZ T > S5 8hifk,
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41.424 LP fEHibsihe

ESP32-P4 f 45—~ LP fEAE#E il as il B 7E i - HLHI DASEEL LP CPU I HP CUPO/1 22 [a] 15 %5 i) 2% )
Ho LP (EAa fl a5 16 4> 32 (A5 BLAF s il fit LP CPU Al HP CPUO/1 F#-if It &k 5 ., Fad sk
ML SZEL LP CPU A1 HP CPUO/1 2 Ja] i A2 )i 13
Kk

o SIFEZIK 16 4> 32 ffE B A A H T A% R A

o 7 H% LP CPU AN 52

o 7% HP CPUO/1 ANEBH 5 E-

WEEE, H5% (ESP32-PA i RZHFily > T LPf24isH 5.

41.415  RIEEIMES

ESP32-P4 ff /ALl 2% 1T LA 2645 1) VOD_ANA, VDD_BAT FyHLEE , fERLFEDGE NS BUREIE (Bl 2.4
V) PARNB R AES, FEIATAHIV AR, AT & R AR (32202 flash B ) , ARF R GIUE S
WPI], I DAPRAFE . eR% i
e
e ¥ VDD_ANA 5 VDD_BAT 45 I /K T Aa
o SCRPMFPAS AR
= B O T AAR IR B BE W (A b A W, AR G B A2 (677 5K
- BT RIER A G HEME RGE AL
o S IR B M S I R Y T
o SRR SRS R
WEER, 5% (ESP32-PA HARSE Ty > WAy RIEAME .

41.5 mEf 41k
ARG T AL TR SRR e ThhE .

4151 AES ks (AES)

ESP32-P4 & AES (EZumastnife) RECFIMBELZS nI i AES vk, seBdRn sz, HA typical AES
Al DMA-AES Wifp TAER. AT, MR T A0 AES iz5, AES B {4 4% BRI AR K HbHE i s
FE. 534h, ESP32-PA AES h#s & vl L B Pis7 i 2t (anti-DPA) Tifig, ML T mLatE.
Ttk
e Typical AES T /E=L
- AES-128/AES-256 WIf##5i5%, #&kmiE NIST FIPS 197

o DMA-AES TAEMZ

IREER BB 52 ESP32-P4 Z 5t Fr AR S 45 vO.7
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- AES-128/AES-256 fiif#siatid, 7 erknifE NIST FIPS 197
- B (ngg) B, FFAPRIE NIST SP 800-38A

* ECB (Electronic Codebook)

* CBC (Cipher Block Chaining)
* OFB (Output Feedback)
* CTR (Counter)
* CFB8 (8-bit Cipher Feedback)
* CFB128 (128-bit Cipher Feedback)

- % E/iT st (Galois/Counter Mode, GCM)

- W kA

o WML ERIHSFIE I (anti-DPA) JikE
WEEE, 5% (ESP32-PA i RS FHit) > 5 AES heik % (AES),

41.5.2 ECC i (ECC)
A5 ity £k %52 (Elliptic Curve Cryptography) Jg k-1 B i 2k B0 i AP s i sy, HR S T4
XIF RSA Bk, B/ BE R 2 B RE IS AR LA 24 S g vy i o 22 4x ko
ESP32-P4 ECC il {H et SHERS T T 1E N 210 2 PRI, I PASEBINS ECC BEASESE, i 3% (4 ECDSA
SFEE) M.

o = FhIEE ECC HiZk, HJ FIPS186-5 iz X P-192, P-256 #iI P-384

o IRULBFITTEAGR R, IO ST ALbR R Jacobian AkbR F

o SRULZFINE NG, WA SN, SR AE

o SRALELT R B Z A TRRGE R, AR, RO B, Bk

o BRI U AT T4

o SRR TR, PEFTE E IR RIS 3
WEEHE, 5% (ESP32-PA HiRZ% Tty > Fiy ECC #eit & (ECC),

41.5.3 HMAC hi#zs (HMAC)
HMAC finsdi#e (HMAC) fik T8 ] SHA-256 W57 B 3EF1 RFC 2104 iR 840185 BIAERS (MAC) . &
PO TRECE SRR HMAC 18, SR TR 2, 0 TR,
R
o fifi AT HMAC-SHA-256 vk
o 3 H I A RE (AN ) HMAC 3145 hash 255 (R4
o ALY B U6 IR A

IREEMG ERHE 53 ESP32-P4 Z 513t B3 RES - vO.7
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o SCRHE BT MRITRNEY (M)
o HHHEEMIMN JTAG (TFATH)
WL, 5% (ESP32-PA Fi RS H T > #47 HMAC hoik % (HMAC).

41.5.4 RSA s (RSA)

RSA s nl h 2 Fiz T “RSA BRI IIE" MR B SRS AR SR, REAS AR IR R
SR BTSRRI IR . AR RSA SVEALL, RE(F RSA MBS M B Pk . RSA IR L F 2
i BT, HAREM RGN,
T

o REBFIZH (RPN gk i)

o REWSRIZE, FHKAIE 4096 fif

o REGRILIZH, BHETHRKW L 2048 fi

o ZFEHTRKIE

o SRHEIZ A SE U il A P by
WEEE, 5% (ESP32-PA i RZH T > F575 RSA Aeik & (RSA).

41.5.5 SHA Ji%e (SHA)

SHA (A 50:) REEIIES T 56 SHA GZHE, HAFJLA! SHA il DMA-SHA Wit TAERIZ. HIH A4k
P11 SHA JZ55, SHA RNk 45 BEAS AR K M b2 ms iz
e
o SCFF FIPS PUB 180-4 it A iz Fibmife
- SHA1 B8
- SHA-224 2%
- SHA-256 j2%
- SHA-384 2%
- SHA-512 128
- SHA-512/224 ;2%
- SHA-512/256 &5
- SHA-512/t 128
o CHF SM3 FEi R Hk
o FRAEPIFP TAER
- R SHA TR
- DMA-SHA T/ERi=
o VA (interleaved) HifiE ({LFRIAL SHA TAERI)

IREER BB 54 ESP32-P4 Z 5t Fr AR S 45 vO.7
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o AVFHPIBINIAE ({UR DMA-SHA T i)
WEHEZ(EE, 5% (ESP32-PA FiRZH FH) > Ty SHA hoik 25 (SHA).

41.5.6 RSA B2 5% (RSA_DS)
B AR E Y, AT EAEN B B se . e AR AT T i R S5 2R B A5 B, 5X
Ua i) SP R 2P ul N
ESP32-P4 {01 RSA $7%: 4 /M5t (RSA_DS), WIHRAIERE I, mil i T RSA 74544 . RSA_DS 4k
il ] RSA_DS_KEY (1 HMAC A pal th B 54 BRARTE ) w5, M ES .. iRk 4
MR, FUIE TSR, MR RM% RSA 8%, HMAC %405 H sR B i A/ fi %50, 52
YV PIER B Y], HOHH ORI
ek

o SCRFKERH 4096 i) RSA F %544 %

o SCRHVFR RSA_DS AAEER I I FAGH B

o 3CHF SHA-256 fif 2L, FTIRIP R St Mot 4 B0k
WEHELZER, 5% (ESP32-PA Hi RS % Ty > F17 RSA #F % £ 9% (RSA_DS).

4.1.5.7 ECDSA B y%#41%bhi% (ECDSA_DS)

FERRD AT, AR I h 2725 2 A (ECDSA) 2 (0TI 5 i 24 PO X B 284 ik (DSA) IR
ESP32-P4 ff) ECDSA $7 %4 4%t (ECDSA_DS) W] &k il 4% ECDSA %44, [MlI i fRE 4 R i) PRtk Bl 1k
R StER . EFEfR R LR RN, AP rkee, AT EENEER, R L4
Rk
o SRR RS I A ISR SR IR
o FF—FP NIST HiREIfZE, 7055 P-192. P-256 f1 P-384 (HAAkE I, FIPS 186-5 Fiil)

o VHZRIGA, 1% SHA-224, SHA-256. SHA-384., SHA-512, SHA-512/224, SHA-512/256 (i
& XL FIPS PUB 180-4 Hli) FillE% SM3 ik (R4 UIL SM3 it e 13 )

o SO SM2 vk (B e U, SM2 i[5 it £k A B fH % )
o SRt AR
= WA TARRE T R ShaS T AR R, By 1k r TRl it i - 250 4 4 i i
= /R R I E AR IS R G
WEHEL(EH, 5% (ESP32-PA 5 KRB LT > &35 ECDSA 5% % 9% (ECDSA_DS).

41.5.8 W HMAESIINE S (XTS_AES)

ESP32-PA it W T A AMERE RSN SR, MU IEEE Std 1619-2007 H4E 1Y XTS-AES FRIEFITE, A
PUERCEEF SMEIESE (flash A RAM) BRI RS AU BCIRER A 122 2 (R, 1Tl DAY S T . R P
W TR ALAT T4 T F3) AFRCHE I 4 flash st ol — RO AERICEE H 41 RAM 1,
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o i FHl3 /H XTS-AES i3, 45 IEEE Std 1619-2007
o SHTFEINE, FERMSS
o IHFEHMAINE, KFREHSE
o SRR HAIME, LHEEMNSS
o MIFHAIE . eFuse 24, 53 (boot) Rk [al P JTH/ K A D e
o SCRFRTTCE AT T (anti-DPA) Tifg
o flash I PSRAM fii Ffi 5 B 2 7. fr) %59
WLMER, WE% (ESP32-PA IARSH TN > B 7 oM Aok B e E 5 E (XTS_AES),

41.5.9 PfiBLECE L2 (RNG)

ESP32-P4 & —AEFEHLEUR A8, HAE RN 32 MIBENLVECT/E s S B Ve AL
ESP32-P4 [y ELRENLE K A a3 1 3 A i ARy Ak B REALER, I AR R BEAILBCTE 4% o Y0 L 7Y M PR AR
Fogge—Ff.
Kk
o [HEHLEL A A 2 IR IR
- % H SAR ADC fy#m s
- S
- HIEIRHEE (BUF_CHAIN)
FEZER, 5% (ESP32-PA FEARSHTFMY > HEITHMALL LA S (RNG),

41.510 HYPEMZ

ESP32-PA I BILAS WA R Z oLy, PASEBLR A VER I REAITRE o 1A PR AN R — Bl
FrpcA RO BA RIS (PUR), AR — 3G 7 Al B PR — 58 (HUK), PAREAE N — Bt i i (R ATAR
HUK FESRGE Fr BRI E B8, FES AR R . SR B DA A7 ORI S ST il R 8 ) 22 4

ESP32-PA py A B, IR RIS (AEMISC, MTIRZEHINEE) FeEreshmiirrasd, RER SC L IC ]
BRI SIS SIS R P B e .
HUK A s R AT OL B ek -
o HUK /£ it :
- AR HUK X R HUK RS B
o HUK PRI :
= I HUK A2 15 R PR HUK

IREEMG ERHE 56 ESP32-P4 Z 513t B3 RES - vO.7
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o HUK PRE PR
o HUK RS ER
WYIERLES RATUL B Rt -
o HHHRTIR
o TERLYIRE (AES BEHX)
- AR I (E
o WIEIALPIHE (ECDHO #i#i)
- B E AR, TOR AN I R it
- FHALSTIR A
- EHUEE T S PR T
o MRIALYIE (ECDHT i)
= R A Bl s R FL
- RBRLBATCTE e
o FEHLEHGIRE (FEHLIEEHIX)
- HE AR RIS, To A ME
o FLHIRILIRE
— i AT AR B A T IR 5 A [ Y 2 4
o HHIEL T
= Al AR A R B 5
FLEHE, 5% (ESP32-PA HARSE T > HFiEmine

IREE( B R 57
S SR

o
.

ESP32-P4 Z 5t Fr AR S 45 vO.7
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4.2 Kk
AEANLET A P AMERE T, AR TRt DR (B R F A R

4.2 PR AN PR
RENNG T RS E LB S -

4.211 JPEG K& gufrtnd g

ESP32-P4 f) JPEG G 4w i d /@ — i T JPEG BEEATMER I G n iy, FILAXT R GHAT 4 (gnfd) F0
FRIEAE (f#R5) , AT AL S R T 3 01T S A7 PRI G A 25 ), mT AR B 7 R ) P R

itk

JPEG BRI R a1 i (AT, A DA e -
o M BHUR LA AR
o NG K2 2 A
o JRHGHI A KI5 R S H: RGB88S, RGB565, YUVA44, YUVA22, YUVA20 Fil GRAY

o WY RGB888. RGB565. YUVAA4 Mgt TiEHe (WA TFE) H RS YUVA44, YUVA22 B YUV420

HRR, SRR YUVAZ2 FURIETTRES (TR IFIESEN YUVAR2 B YUVAR0 Fi (FEARTREOGE T
YUVA44 ., YUVA22 FiT YUVA20 #%3K)

o SCHF A 8 Bl 16 (oK L AT e E A REGR
o MERE:
- WS EBELRSCR; 4K 43 HEE
- SIS KRG Gk 3 1080P@40fps, 720P@70fps (N A4 i Sk 2 i i 1] )
o W H TR FAT
o W HZhM EOI ARid
JPEG 1R 4 R 2 VR AR 8 B I, FoA DA A :
o IR BIRUA LA
o {U AR RAD
o CFF YUVA44, YUVA22, YUVA20, GRAY [R5 A& HE 45 L It AR
o SCEF A 8 B 16 (oK L T L E R A REGR
o XH; 24 DCHI2 4~ ACHyKEH
o SCRHMERHERM R ARAD , (E40 i i) MR PR 0 FER AN ) T i A PR A% =X
- YUVA44, GRAY: i th iR R GO T IR B0 PR 8 nfE4k, HI 150 x 150 [ & 1§ i i - ke

>k 152 x 152
= YUVA22: i RS UL K T2 B R 16 IARER, TR HEEk 8 WS4, B 150 x 150 1 14 i
A HEEA 160 * 152
IREEMG ERHE 58 ESP32-P4 Z 513t B3 RES - vO.7
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- YUVA20: i th AR B RUK AR L HE 3035 0 16 1Kk, BRI 150 = 150 1Y R 20 Bl 160
x 160

o MAE:
- EASE AR IR SRR 4K R
- FASEG IR EK S Hr 1080P@40fps, 720P@70fps (L340 Sk A i) )
HEER, 5% (ESP32-PA HARSHFMY > &E¥ JPEC BIh Mm%,

Iy e
JPEG i/ fif it o HA% -5 10 #EATACH., I ToTs 2 e i i .

4.21.2 KRGS 4BEES (ISP)
ESP32-P4 i — GG S AL B (ISP), e —> th 2 Fh QAL PR VA FIr 4 U Rtk 25
o KA R 1920 X 1080
o CH=ANE AR : MIPI-CSI, DVP, AXI-DMAC
o XIF MIPI-CSI A, SCRHR TN RAE LA R 157 IR
o HIAMSELHE: RAWS, RAWIO. RAWI2
o Wik RAWS, RGB888. RGB565. YUVA22, YUVA20
o JKLIHE:
- BHAPHRE (BLC)
- WAHRIE (DPC)
- FEH M (BF)
- BEKBIARIE (LSC)
- KOFE
- PP (WBG)
- Bl FFERE (CCM)
- gamma %FIE

RGB %% YUV (RGB2YUV)

Bifk (sharpen)

SOV XTICEE. WRAIE. @ARIEYY (COLOR)
YUV [

YUV % RGB (YUV2RGB)

#5) (CROP)
H gt (AE)
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- A ELG (AF)
- AZE ST (AWB)
- HIJrEgt (HIST)
WLER, 5% (ESP32-PA fURZH TN > 5y BT AIZE (ISP).

S5 M5 i

P 501555 AL L ) CAM 2 113k GPIO % i T B 1 4T85 GPIO 5 HEIL -1 2.3.5 4% B -

4.21.3 (@EPmdEs (PPA)

ESP32-P4 iy — MG Z AL BN (PPA), PPA B G KU BERIEL : HEds - 4 - 514 (SRM) FIEIZE 0
(BLEND).

ik

o SRM SCRFEIBIies: . ik, Bifk:
- M AMS L+ ARGB8888, RGB888, RGB565. YUV422, YUVA20, GRAY

i %0 305 ARGB888S. RGB888. RGB5S65. YUVAR2, YUV4A20, GRAY
WL ER f BE SRR 0°. 90°. 180°, 270°
IRV T BT T M SE AR 8 AR 4 /N
K- TR R
o BLEND SCRFFIANA ] R Bl 2 8 i DA B R e R 3R I ST Tl 1R -
- FiEHH ARG ARGB888S, RGB888. RGB565. L4, L8, A4, A8

- 5 AR ARGB888S, RGB88S. RGB565, YUVA22, YUVA20, GRAY, L4, L8
- kst S0+ ARGB8888. RGB888. RGB565. YUVA22, YUV420, GRAY
- HT Alpha @B EZE M, #E)ZEA Alpha i, v e il Ee it
- TR A E color-key § Bl S BRI (4.4 4]
WEZEE, Wis% (ESP32-PA HEARSHFMY > FHAT EF &0k & (PPA).

S5 M 5 i
BEHNEZ TR ES 10 $H75cH, FIICTHE A E e .

4.21.4 LCD 4 Camera i3 (LCD_CAM)

ESP32-P4 1) LCD_CAM # il g 0 & — iz iy LCD FE it Camera (F644k%) &iliibk, AIPASME LCD Fl
BB, TRERTEZ R

ik
o SCHFFLATT AR
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- LCD Tk Aa
- Camera MHLEEEA
- Camera FHLEIBLA
o SCHR[IINAME LOCD Mg ks
o 50 LCD AT, S
- 8/16/24 AT B
- RGB. MOTO6800, 18080 £l LCD fixt;
- LCD uyfiv] th GDMA L[ PP SN AE it 2
o MR BEE (HI DVP R IL ) 1, Sy
- 8/16 (AT AR
- WU T i GDMA 7 AN FRE M FE it 2
e 7§§ LCD_CAM 11+l
WLEE, 5% (ESP32-PA RS H T > #47 LCD 5 Camera 434 % (LCD_CAM).

S5 M 5 i

Camera-LCD #Efil#%A9 CAM A1 LCD % I3 i GPIO A& # i B4 vl fic ' AT 2 GPIO &, 1M T 2.3.5 4hk
B R T

4.215 H264 4%

ESP32-PA {1 {5—~ baseline H264 MMgmit#s, © M T BT EGFMITS, 7T0ARE B/ DB i, [FEIm
iie=Cii S U
e 7 RGB888., RGB565. YUV444, YUVA22, YUVA20, GRAY FA TS A , fx K4l fig A 1080p@30fps
(Zmfits=h YUVA20)
o SCHF IR P i

o ZHEPIFR TAERE: GOP BisUANRS i (FEAUE I TAERT , BE4afid (AU B A7 51 sty SEAS
#8173 1080p@30fps)

o SCHMINZEIELYE 4 X 4 1R 16 X 16 444

o SCRRINIEIEAH 4 X 4 SYRIRITTA O FIHUIKER , 16 X16 AN FTAT 4 FITIELL

o SCHWINEIEEYP 4 FFIHE

o LI RSP REG: 4x4, 4x8, 8x4, 8x8, 8X16, 16 X8, 16x16
o SH51/2 R4 QERIEE T

o SCHITNAT Iy E S (2975, +1675], T H L (1375, +13.75]
o SCHERYEBE TR

o ff EFHERAK AR (CAVLC)

REFER 61 ESP32-P4 Z41ith B4 R #E 5 vO.7
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4 DIk

o SCHF P-skip Hh

o PN (slice) SCHF 1 Z5H

o SCRpSE IR Sy R BALSE R A

o SURESE QP PASCE AL A4 ]

o SCRF MV EHIIRE, TTRAKEEAS R MV itk 2 Ak o

o SCRFEGHRIXER (RO, IRZ W LARCE 8 MERALE AL ROl Ki (A iFES, WEMKEHR), &4 ROl
I r LA E QP 5 QP %, 4k ROI KT AR E QP [ fifs

WZEH, 5% (ESP32-P4A RS H Ty > By H264 a3 .

S M 5
H264 Hifith#s T HA%E S 10 #ATACH., P TCaR i .

4.21.6 MIPI HIPLHBfTEE 0

ESP32-P4 i i —/> MIPI CSI $ 10, I T84 MIPHE T RYRER K

Fetk
o 545 MIPI CSI-2 Hpl
o ] DPHY V1.1 fliAs
e 2-lane x 1.5 Gbps
o I AMEH ZFF RGB888, RGB666. RGB565, YUV422, YUVA20, RAWS, RAWIO, RAWI2

FLZEE, 5% (ESP32-PA HiRZHFHY > ZHT MIPI AaL S 47482,

5 M 5 i

MIPIAHPILERA T4 D 6T & B8 1, B IIT5 42~48. TREILEY 2.8.5 SMEE Mo it

4.21.7 MIPI rrifrgEn

ESP32-P4 #if5—4 MIPI DSI 410, T3 MIPI 32 01 2R 5.

e
o 754 MIPI DSI #1%
o {8} DPHY V11 i<
e 2-lane x 1.5 Gbps
o iy A S RGB888., RGB666. RGB565. YUVA22, YUV4A20, GRAY
o A S Fr RGB888. RGB666. RGB565
o {ififl] video mode #j H ML
o SCHRpH H T E KB pattern

IREER BB 62 ESP32-P4 Z 5t Fr AR S 45 vO.7
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FL(EE, 5% (ESP32-PA HiRZHZFHY > ZHHT MIPI 7 $ 47480,

S M 5 i

MIPI @R B A7 5 I & AT E I, TS5 34~40, TRILEY 2.3.5 SMEE Mo L.

4.2.1.8

ik

WS Sk (VAD)

ESP32-PA Sl T 155 {% 2K Il (VAD) ik, ME{FSCBL T a5 a5 2 AR T RERO SR — B BOR . ILAh, EiER
DN FETE S WAt J7 SRAR LR 1 305

o VAD FiyAs i BRE SRS, ARl 256 AL, BERAER N 8 kHz, {198 16 fif

o 2KB Zfr,

PR 208 4 WU

o ALY R G ME R

o WL AT

o BASH RGN E
WEZEE, 5% (ESP32-PA i RZZTFIIY > F47 i&FEs&m (VAD).

N5

VAD RBTEH HA% 5 10 #EATACH., NI TETs e 1 .

4.2.2

4.2.2.1

ESP32-P4 it i H 44 754~ UART #5iil #

Rtk

IREME

e
N TR TN S R N 97 & T Sl R G o | S E - W

UART #:iiil2 (UART)

B

% 4-1. UART FiI LP UART §§HEIX 5

B IAME ARG UART Fl—MIRZh#E LP UART,

UART #5PE P

AR K R, Ko 5 M Baud

B UART 4 k3% FIFO Fil4i FIFO 2 | LP UART ) %1% FIFO F42lk FIFO 2
H 260 x 8 bit 7Efifas[a) 20 X 8 bit TEfias|a)

AT P i

Bdwdr (5 %1 8 {i)

fEIar (1, 1.5 5 2 i)

B g

AT_CMD F5R 57l

RS485 Hpill \ —

VRl

63
S SRR UL
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Fa1-#Ew
UART #5bE: LP_UART %%t
IrDA #jiY —
GDMA & i 5 —

FRYSRE A
UART a5
R A A i g

=AY g - AN A I -
1. XTAL_CLK 1. RC_FAST_CLK
2. RC_FAST_CLK 2. XTAL_DIV_CLK
3. PLL_F80M_CLK 3. PLL_F8M_CLK

WEZER, 5% (ESP32-PA i RZH Ty > F7 UART 4=4) 2% (UART).

M5 i

UARTO~UART4 $52 [ i i GPIO Az 4§ R I ml e s i A3 GPIO 457l . UARTO Sz i {55 (UARTO_TXD_PAD
1 UARTO_RXD_PAD) fi4 10 MUX [#l5g %Ik GPIO37~GPIO38, 5 SPI2 f)—2H /\ 4k A& IS . UARTO
TR R EFIE IR & %155 (UARTO_RTS_PAD FI UARTO_CTS_PAD) ) 10 MUX [& &% %k GPIO8~GPIO9, :
L5 SPI2 )4 PU L A R .

LP UART $ [ it LP GPIO S Pl i B FH AT 5 LP GPIO 7 BRIATE UL T, JE B A A B i fi5-5 (LP_UART _TXD_PAD
il LP_UART_RXD_PAD) 4§ iliiid LP 10 MUX 15 LP_GPIO14~LP_GPIO15 % Jil.,

FEILEESY 2.3.5 9MEE B BT,

4.2.2.2 SPI siklZs (SPI)
FRATAMRFE D (SPI) S —FhE2 B TR O, W T 5 AME A I TR . ESP32-PA ik AL T YA SPI i
e
o MSPI $ZHi4%  f#iFk MSPI, fu3%:
- FLASH MSPI #:2%
* FLASH MSPI SPIO
* FLASH MSPI SPI1
- PSRAM MSPI 2%
* PSRAM MSPI SPIO
* PSRAM MSPI SPI1
o i SPI2, faifk GP-SPI2
o jHJi SPI3, fifk GP-SPI3
o {TINE SPI, fiFk LP-SPI

GP-SPI HATLA Bk :

IREER BB 64 ESP32-P4 R I A S A RS 5 vO.7

S SRR UL


https://espressif.com/documentation/esp32-p4_technical_reference_manual_cn.pdf#uart
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.7

4 Db

o JHVEEMLE A EMML
o SCRPPEXUT IR AR AU L AE
o SCFp CPU 43l iy & Hr 2R 2 DA Ko DMA 428 il i) (e i 2 21
o PP
- GP-SPI2
* 1-bit SPI &
* 2-pit Dual SPI izt
* 4-bit Quad SPI #=
* QP
* 8-bit Octal SPI A&z (T L)
* OPI A (U T AL
- GP-SPI3
* 1-bit SPI A&z,
* 2-bit Dual SPI £
* 4-bit Quad SPI 52
* QP
o IR A i A
- HEENUR: wpigEark 80 MHz
- JHAEMAL;: IR Tk 60 MHz
o B B LR
- 1E CPU 5 i MM fir - i B 1~64 57
- 1 DMA FE il FALERR L b Bl 1~32 KB
= 1 DMA £l i T4 Be e B i b S B 1 O i il
= 1E DMA FE i i ML B sl S At v - et I B A AOTT B
R HURE LD R e
“h CPU 42 il )t i A DMA a2 1) 1% i - i (4t A 7. v by
PRI P TR 3 ] T
DAk SPI i s O~ 150 3
o JUAETMLIF, fRHEZ 5 CS &
- GP-SPI2: CSO~CS5

- GP-SPI3: CSO~CS2
o CHFUIIA SPIE MR . BonbrfE g . flash 2 RAM itk
LP-SPI Jiy GP-SPI iiykiinifi, Lohiie’l GP-SPI ghfigiy -4, RATUL FHetk:

IREEMG ERHE 65 ESP32-P4 Z 513t B3 RES - vO.7
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o JOMEFALEAIEMNL
o CHPEACTIRAEFI AN TIEE
o SRR CPU 2l iy 4 4 28 24
o {UCHF 1-bit SPI Zffifizt
o IhF AR A E
- AEEHLN WS AT 5 40 MHzZ
- JIFEMMUES - BT Tk 40 MHZ
o B T L
- 7 CPU Fhil iy EHURMMUE S b - BRI Hy 1~64 24y
5 B Y AR AL ] T
Sy CPU 2 il iy 2 S A1k o 167
PR A TR ] T
DU SPIHF AR A O~ A15K 3
o JUMEFMLE, {U32HE1 45 CS &: CSO
o JUMEMBLIT, SCRFLEDIRE (FHECT GP-SPI, JEME—HiigThae)
WLAEE, 5% (ESP32-PA i RZH Ty > 5y SPl 44 % (SPI).

S M 5 i

FLASH MSPI fz il g & BT 1, A5 75 27~33,

GP-SPI2 iz LA WA, —4PUZk$Z ) 10 MUX 5 GPIOB~GPION &, J—4H/\&k#% 1ifid 10 MUX
5 GPI028~GPI038. UARTO %k ik =245 (GPIO37~GPIO38) M1 EMAC (4 —41 RMII 454 F . %t
GP-SPI2 #z I FE RN m iy, Wil PAIE T GPIO A8 8 B ] i B F AT % GPIO 45 il

GP-SPI3 $ i GPIO Az i [ w] g 1l A 2 GPIO 451
LP-SPI % Mgl LP GPIO A [ m] e o AR A I -

P ESY 2.3.5 9MEF B 5 BT,
4.2.2.3 12C £z (12C)

ESP32-PA fE L FRGATIN 12C Filah, AEMRMFERSA 1 12C Fblah. Jobr, THLH 0 12C bl 2R BE T 1
BRI ERANL (TF3C0A 12C $510), (RTIFERSE ) 12C Fe AT 10 0L, A LRSI 03
AETf (T 3CPA LP_IZC 1),
Rt
ESPB2-PA 12C FAFHLATA T ILME

o SCHFENLBIRABLEGY

o HFZEIRMLES

o IR (100 Koit/s)

IREEMG ERHE 66 ESP32-P4 Z 513t B3 RES - vO.7
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o SRR (400 Kbit/s)

o 5 7 (ibAK 10 fir ikl a1k

o MM SRk SCL Ik se Pl S5 A% 4

o SRR gAREUT MRS IS I BE

o SCEFAMALHEHEF ML A7 B A7 gk XS AR

WEZEE, 5% (ESP32-PA i RZF# Ty > &7 12C 4] & (12C).

N5y P

12C il i i GPIO A4 e vl i B HI A2 GPIO 5l
LP_12C il sidid LP GPIO Rz [ m] gt I AE 2 LP GPIO 4.

FEIL Y 2.3.5 dMEE B .

4.2.2.4 B 12C £3ill2s

ESP32-P4 W& PIAL M TR B 12C 1, W SEMEHIBEGES , S8 XX EBIR SR E . 0]

Pl B AL A —A 12C WHL, FEHA % A il

o MU FHUBIR

o 7-bit btk F-4ik

o fLHE AT

o FHIEARKER T T/E (LP CPU ] YRR )
o SCREENL TAER

WEZEE, WES% (ESP32-P4 i RS Ty > 45 4840 12C 154 %,

FH
WA 12C 2 LR A PRI AL, Toisoric 10 &M .

4.2.2.5 13C #ililgy

ESP32-P4 #5f5—4~ 1I3C FH13% 11 (Main Master),

I3C FEALE 1 HA AR ReE:
o & 13C MY
o %% 12C Kzt (FM, FM+)
o (¥ SDR A1t
o RPN HINE ST

IREERRRHK 6/

S SRR UL
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o W In-Band H1¥;
o SZ¥F DMA f& 4

M5 i

13C H57h 2% T AL 9 SCL 1 SDA (W Bh %t ) 155 it GPIO A i f4 5 GPI032~GPIO33 &, HA S
i GPIO Az s [ mI E B AE 72 GPIO 45l

PEWET 2.3.5 9MEE 9 BL.

4.2.2.6 12S $sH1%E (129)
ESP32-PA 5 =AMb3HfE 128 511, SRR, JUHR AT SN AR 4 1 RS i B (e 1
o TRFFEHUBI A MU
o SCRFARULARE XN LA
o SCHF TX BRI RXBEH s TAEEY W] i TAE
o SCRPZ TP EATARIE :
- TDM Philips #7ifE
- TDM MSB % 55
- TDM PCM kgifi
- PDM #piifk
o SCRRZFR TX/RX A
TDM TX 85X, % 3CFF 16 jliH
TDM RX #i5X, #c% 3¢ HF 16 jliH
PDM TX izt
* SCREIE IR POM Biii K%
* SCRPR PCM g4ty POM Hffle ik ((GE T 1280), feZ 30 2 iliE
PDM RX i3t
* ZHpIE R PDM Bz
* SRR PDM sty PCM Bzl (fGE T 1280), % 3k 8 il
o TIMCE APLL I, SCRpcmiiesh 125 MHz
o TITE EARE R PR R, SCREZ RORFRR
o ¥ 8/16/24/32 (iR T8
o TX A SR F AP 4
o XHFETM ZifE

o 3 GDMA ({{ GDMA-AHB)

IREEMG ERHE 68 ESP32-P4 Z 513t B3 RES - vO.7
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o THF12S O
WEZIEH, WES% (ESP32-PA RS H Ty > ZAY 12S #5415 (12S).

M5 i

128 4% il g i GPIO X He il ] LB (AL RS GPIO Al PRILEY 2.3.5 S F o ie.

4.2.27 LPI12S Pz

ESP32-PA A~ LP 128 $11, SWifi ¥ E K (VAD) BRI LB RERL i e P Rt T 40
MO R
i
o RX BRI AL BRI AR
o SRR
TDM Philips #7:E

TDM MSB %} 55 k7
TDM PCM #7:

PDM A7tk
o SRR RX A :
- TDM RX Bixl, £:% ¥ 2 il
- PDM RX #iz:
* SCRFIEG POM Bzl
* SCREFF PDM Bkt POM Bl R 308 2 @il
o WITCERAEHIE, SRR FRAEAR
o ICRF 16 (i EE AL vE
o SR LP 128 e il
WZEE, WE% (ESP32-PA WARZH T > 745 LP12S =4 % .

A5 M 5 i

LP 128 #1131 LP GPIO A4k 4 nl g ' i FAT 2 LP GPIO 45 1. #EILEETY 2.3.5 9% My oL,
4.2.2.8 Jknhil-Bibias (PCNT)
ESP32-PA iy ik 11 (PONT) JHFic i ABkif ity A4

o PUARkiIT RSl (FoT), &AM TAE, HHEGER 2 1~65535
o BEANFITA AL BT, SN Bk g
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FA SEE A7 i A sk £ 5 RIS 42 17
B AR T A, kAR BT A 5 S R A S
FAEESHAT

1. BRI ABKR 55 10 BTSRRI

2. FEFER T A 5 P SR LI AT OB B g e v
BR iR e
FEEER, 5% (ESP32-PA HARSH FY > HA7 bk it#dsHl B (PCNT).

S M 5 i

kb EiczE il ds e GPIO A2 s F ) it B AL 2 GPIO 4l $HEILETY 2.3.5 sME & My e

4.2.2.9 USB 2.0 /i OTG

ESP32-PA 5 5—ANERE T U & 2411 USB 2.0 w53k OTG 4Mi, FICKHRA OTG_HS. % OTG_HS 4444 USB
2.0 VMEITE, [FIRT3EZE OTG 1.3 Hps Al OTG 2.0 #il. OTG_HS 3¢ USB 2.0 {4 ik 480 Mbit/s )&
Bz (High-Speed, HS). f&£4ii#i =k 12 Mbit/s f)4xifsi= (Full-Speed, FS) Flf&HiH %k 1.5 Mbit/s Ay RHAE
#; (Low-Speed, LS).

o Qb EAR A A AR OTG_HS W iCE A Host, tn] PABCELAL Device.,
o AbTFAREMI ) OTG_HS HuliL E i Host.

FitE
W
o F%5 USB 2.0 fi¥. OTG 1.3 4. OTG 2.0 X
o SCRRREER, EEER, [LHER
o TEAMAI R BN BER A T, A PATEY A
o M FIFO (DFIFO) KIS, HANBLs EF/ THLEE i KAl 375 iiL 4 KB FIFO
o BRAMUIUR A SCHE 8 ARV 16 A g5
o SCRRZ ARG
- Scatter/Gather DMA L,
- Buffer DMA st
- Slave £zt
o LRI UTMI i e 2
85X, (Device mode) $5k
o Ui O FKIEAAAE, XUmfid], i EPO IN 1 EPO OUT £,
o 15 ANPfF G £ 1~15, AIECE A IN 2 OUT
o Iz 8 A IN S silR] I T4, f4F EPO IN

IREER BB 70 ESP32-P4 Z 5t Fr AR S 45 vO.7
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o JIrA OUT i dksz—4> RXFIFO
o BN IN s R & Y TXFIFO
FHLEEX (Host mode) Fi 1
o 16 AL IH
o /™ RXFIFO: iy fir &1 =555 Rl R R0 555 3L
e Wi/~ TX FIFO:
- FTA AR SRS e 3 — A TXFIFO
- A IS A S A TXFIFO
o [RFIA FIFO 3£ 4 KB RAM
o A~ FIFO K/ E, Kk 4 KB

WHEZEH, 5% (ESP32-P4 HiRZ% T > #45 USB 2.0 Hik OTG.

M5

USB 2.0 3 OTG #11#) USB2 OTG PHY DM (USB_D-) /il USB2 OTG PHY DP (USB_D+) i Jij & ¥ 74,
EMFF—8 49 ~ 50, Hop{E 'S GPIO Agfud B w] e B AL & GPIO .

PELEEAY 2.3.5 4SBT,

4.2.210 USB 2.0 43 OTG

ESP32-P4 a7 A — A TU A #51 USB 2.0 43 OTG #hise, T 3CRFRA OTG_FS. % OTG_FS A& Al it & % 4
FlEE (Host mode) =% &4k (Device mode), 454 USB 2.0 Hill, [Ali3EZs OTG 1.3 $ipslFil OTG 2.0 il
TR RN 12 Mbit/s ) USB 2.0 £33, (Full-Speed, FS) fif&#i# 24 1.5 Mbit/s 1 USB 2.0 {fH#fH
2 (Low-Speed, LS), @ #£ ALY (Host Negotiation Protocol, HNP) i< ifi sk il (Session Request
Protocol, SRP).

IR
e %5 USB 2.0 #p. OTG 1.3 1 OTG 2.0 Hipid
o 0¥ USB 2.0 Al Rk 34
o FHUFTFIX (HNP) IS IEHR ML (SRP), HAIEN A B B Bt
o FZS4HC FIFO (DFIFO) K/IN, k%5 1KB
o SRR FEAH ST AT
- Scatter/Gather DMA #i={;

- Buffer DMA izt

- Slave =
o LR 2 AN NI A AR
w25 BiX (Device mode) H¢ik:
REFER 7 ESP32-P4 241tk Fr ¢ AR A% vO.7
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o i id O JKIEAETE, A nadEdil, B EPO IN A1 EPO OUT £,
o GNP A 1~6, FIFCE N IN & OUT
o % 54 IN b s [FI TAE, 4% EPO IN
o Jif5 OUT i fi4t=r 4~ RX FIFO
o AN IN i R & Y TX FIFO
F MBI, (Host mode) Fi:
o 8 FALHE
o — > RXFIFO: ffirf g5 Ak g 45 3L
e Wi~ TX FIFO:
- FrA AR L —A4~ TXFIFO
- TR IR s 3L A 55—~ TXFIFO
o [iRFiA FIFO 3£/ 1 KB RAM
o AN FIFO J/NFILE, K 1KB
HEER, 5% (ESP32-PA i RZH Ty > %4y USB 2.0 4k OTG.

M 5

Wi} USB PHY ff) D+ #1 D- 3115 GPIO24~GPI025 il GPIO26~GPI027 % Jij. USB 2.0 4xjf OTG $: 17 PAjE
FEOEHMEA PHY, BRIA GPI026~GPIO27 52 )i, USB_D- Al USB_D+ P~ Iy g vl AT 46t .

A 1T GPIO 22 J i W vl i A i AF 7% GPIO A&l 1 ILZEY 2.3.5 41k /5 B e o

4.2.211 USB #: 0/JTAG £5i6l2%% (USB_SERIAL_JTAG)

ESP32-P4 Hifg fr— A USB £ F1/JTAG 148, TTJTIFHesslts A M flash . SIURE R4 HH O HCHR D B ik
S AT IR
Fib
o He7E USB 2.0 Zifikift, (EHIBUE AT TS 12 Moit/s (FERE, Wi HBR K 480 Mbit/s HyR5a & i
)
e {34 CDC-ACM bk 11 % JTAG JERE 2 A
o Pagkith i flash
o ISR JTAG $54, S2H% CPU it
o S PRI 423 USB PHY
o SRR
o N[EFIER:E GPI024/GPI025 B # GPI026/GPI027 H i EE — /- E Ik kK #%

o 15 USB 2.0 4 OTG il # Al W AT, USB 2.0 4xikt OTG 451285 USB 5 11/JTAG $4 il o B0 A
[F] ) S A A i
WEER, 5% (ESP32-PA Hi RS Ty > E45 USB # v /JTAG 454 % (USB_SERIAL_JTAG).
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4 DIk

5y e

WXt USB PHY [ D+ 1 D- 3 115 GPI024~GPI025 F1 GPI026~GPI027 & il . USB 2 [1/JTAG #5845 1 ml A
B WA PHY, ERIN5 GPI024~GPIO25 & ] . 1L & 2.3.5 9ME% Mo

4.2.212 UM dimflgs (EMAC)
HENAMRAK B (Ethernet PHY), ESP32-P4 m DA I AR M /T i s # ] (Ethernet MAC) % IEEE
802.3 Hifl K ik FHH WAL -
ESP32-P4 DAKIM MAC £F& PATF hif:
o Fy IEEE 802.3-2002, FFPAAKM MAC.
o fFfy |EEE 1588-2008 #riff, JHT A AE TR i ] 20 Appe HE
o iy IEEE 802.3 MyE TV brifERe 1 - Aphr i i (MI) Fifiifb A sz - (RMI) .
o /54 IEEE 802.3az - 2010 “FfE A MR 1E

o ¢y IEEE 802.1Q #5ifE, HIT3ZHF VLAN i

N
=

o STHERAMES PHY 45 1152 3H 10/100 Mbit/s i f i i %
o FHIFFE IEEE802.3 fy MII 2 115, RMIl 32 11 55 NI DAK I PHY HEFTIBAE (— U AL AT F—Fhde 1)
o HFACT I TA
- SCREE TR A CSMA/CD #1%
- SCRRIE M T AR 1EEE 802.3x i H 475 il
= AT T DAKRFHE N 4 il il e 20 1 P s R e
- 2R TR BT H s
- A THAE T R R R A SR, K B S R 18] R
o MW AWHRAGHIRE (SFD) FE &R IEA . ZEBOHE 12 P b
o W Z Mz CRC Al padding (4x 0) HZhAK
o URA A B iR/ MU B, W A ShER N padding
o MIHFEMIEE, SCFFrA 16 KB Y E i
o F R (IFG) (40-96 filfl], A8 M)
o SCRPZ ARG R hE e
- S 8 A 48 (e MRS, WA T A THE IR
- ik 8 4 48 fi SA MHELL B AY , WA B TR
- AR A 2 A Lk o
- XFHREEEGL, HICRERETA N, Jofh M2 AR e T i
- MR e NBR R (BRI ER) R — PRSI S

RS R 73 ESP32-P4 Z51.ts i Fe AR EAE 45 vO.7


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.7

4 DIk

o N KR FNHMCEE 43 il u] 32 FRARAS

o TEFMIRE SCRF VLAN Riciniid 38

o N W AR PR AL MY Kk . BESORIE il 1

o {fif] MDIO # LS A2 PHY 154

o TEFMCIIRE b SCRpRHEICEN 1 B RADK R it 6 17 1PvA F1 TCP i 0 4 T4 35 A1 ) 2

o TERMCINRE T SR AL IPVvA SR DA KA 1PvA/IPVE $itfe A0 361 TCP, UDP & ICMP #5411
o SCRPPAKMIMIT )8, (1£4127% |EEE 1588-2008) . A AMWITE AR B BN A 64 {37 o ] o

o CHFTREPAKIM (141 2% IEEE 802.3az-2010)

o SCRpEHMIH CRC i, JEHbIE T Bl A SO A K VLAN A . B sl i

o Wi4l FIFO: —A4~ 256 54 %% FIFO fil—4~ 256 ¢k FIFO

o 12 FIFO gEfTZ mitfrtifing, 75 EOF k5, dad mii FIFO i AFRUCIRAS R B, T GER41 FIFO Tt
A7 X LT B CIRAS

o T DARE KA/ I T
o RN FIFO by T3t 25 R BRI AR ol i SRR e v
o JCIRITALFR SN B B R A%
o EFFHERMGE, R . afEERER AT R A 1E T Bt
o HITF A HIRHT TX FIFO
BLEE, 5% (ESP32-PA HARSHFY > FAT AKMA S 7 9454 % (EMAC).

N5

PASK I A 7 W il (EMAC) A0S R4 RMIN 211, FZ% 1 A AE RS S R IR L = A5 B (T i, 7] i
14 10 MUX 7 it & I A AT 20— 4 1 -

o H—44 M5 GPI028~GPIO36 i1 SPI2 f)—41/\ L8 45 I ] .

o 55455 GPIOA0~GPIOA8 HH .

o SBL MY GPIOA9~GPIOSA &L i, Hh (U E & &% MRE(ES (RMILTXEN), RE&HM ARG .
JAFTR] R RMIL 432 01 P AR 5 Bk e . Tk = A8 B b (4 3 — LA 75 | B4
MII 4211, MDIO #2111 DA S HAb P GPIO Az 4k I T i - AT 3 GPIO 4571

PEMEY 2.3.5 4L B,

4.2.213 WHEHEN (TWAI)

ESP32-PA 45 A~ TWAI il %, T4 Ml 0 vl il SNl A B v B 31 TWAI j2%.
i

o %% 1SO 11898-1 4% (CAN #iii 2.0)
o CRRpRUERE S (M (AR iRAT) A RAga (29 FiARiRAF) mikhiitg =X
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o H 1Kbit/s ~ 1 Mbit/s (i
o SCRPZ PR
- IEFE#
= AL ORPmE L)
- AWEG (SRR o N )
o ML 64 7y HEk FIFO
o SRR KL
- HRkiE CRAEHRIIA S AZhEH L% )
- H%& B (TWAI $5 il ] I Ak Ao so)
o MUEHIRHMGE GRS (CORFER IR FIRL B 2 5E0)
o SCRPER A I -5 Ak P
- BB R A
- ARCE A A
- WEMRALICR
- WEMERZERICTE
o SCRplCEA H BT fE
FLIEH, WE% (ESP32-PA HARZETMY > &4 MEkAEHED (TWA).

M 5 i

TR A GPIO R e T UG (L5 GPIO M. PELEE 2.3.5 9hL 6 i ari.,

4.2.214 SD/MMC EHLE:HI%% (SDHOST)

ESP32-P4 4 —A> SD/MMC EHL#Hil% -

e
o SCRRMIANSMNERR
o HF 3.0, 3.01 fijtA SD 17fi# Rhnif
o 5 3.0 A SDIO
o ¥} 441, 45, 4.5 A MMC
o H5 11 JfiA< CE-ATA
o ¥ 1-bit, 4-bit Fil 8-bit {if Fif:
WE5E, 5% (ESP32-PA Hi RZ% Ty > %45 SD/MMC iz % (SDHOST).
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5y e

SD/MMC Lzl 29K 1 (SDMMC_HOST_SLOT_0) f5*2# i 10 MUX 5 GPIO39~GPI048 Fil EMAC RMII 45

YU e 50 MHz il A IS M . R 2 (SDMMC_HOST_SLOT_1) {5t i GPIO <z e j i Jie i il il AT
= GPIO %1l

PEILEAY 2.3.5 dMEE BT,

4.2.215 LED PWM £ (LEDC)

LED PWM $&:fil 5 J T A piedzs il LED i likorh SERERIRIME S (PWM), B 25t B Zhiirs STt . ixsMsetn A4
Ji PWM {55 FAEHA T 22

o S\ PWM AR (RIAASEE)

o PWM (525 IR KOR Bk 20 fif

o PUNISIAE R, T SEB INEU

o PWM iy 15 S AR m] 8 4

o PWM (525 L il

o HZELEZNWIAE—H) PWM (55 (525 LU RTBWE s/, TEAUC AR T30, WA 58 RO 7= A= b

o fEA> PWM AR s A0 55 16 A 23 LU A8 I TH), T A 80 2 U S il 2R 2 i (55 o 44> DX TE) T DAY
Pl 2 AR T ) (BB ) A AR B DA B A AT A

o [LkERI (Light-sleep mode) Ful#ith PWM {54
o WLAEA ETM (FPHESSHRE) SNSRI, Al DAIL ETM SMBEHE K55
WLAEH, 5% (ESP32-P4 i RSHZ Ty > #1 LED PWM 454 % (LEDC).

ISy e

LED PWM 5l it GPIO A4 [ mI e B AR 2% GPIO Ml PEULEETY 2.8.5 A F M L.

4.2.216 pHLEERIK SR TTZS (MCPWM)

ESP32-P4 0 &P~ LALEA il BK SE I il & (MCPWM) , W] DA T BRI ik AR BEAT - 44> MCPWM At &
—/NEPE (R ) . =AY PWM ERFE: . =4 PWM 4RSS . — Ml —4> ETM BLHAI— ANk
A PR .

PWM ERFEEH T A BUER B % . PWM EAERSRARYE € i 25 £ R s . i, T— PWM #Ees
A PASE FAE— PWM ERFER I E R S5 . AN PWM SRS 0T DAGE T AE ) PWM g B8 19 5 B 255 ok AR
PWM {55, ItAk, AREE PWM #Eg 0] AR R A PWM g B8 (ER A B PWM 55 . REE
PWM gt n] 47 R 4

WEZAEL, 5% (ESP32-PA $i RZHZ TN > 54T wAUI=HI Ik IA % & (MCPWM).
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FELAILAE il ok 9 A il i k. GPIO A bl L B ik A2 72 GPIO A . TEILEETY 2.3.5 9MEE My L.

4.2.217 ZApiEPs (RMT)

ZLAMERERS (RMT) SCREVUSETA 2140 A SR DB ) 2L SRR P4 Rk, 4588 v DASCRE 2
LA BR R HMAL
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o L E /AN EE
- O~3 il F ik
- A~7 JEIE SCRFERIL
- J\ANETE L 384 x 32 fiLf) RAM
o RHHEESCREA A
- T A AR
- R ERR
- gk kA
=
- Z I A Ak
- KPLEIE 3 % GDMA Pifi
o PR SR A PR
- EE
- RO
- Bk
- PR
- BGETE 7 S2HE GDMA i)
WEZ(EH, 5% (ESP32-PA HARB%TFMY > &Y woligds (RMT),

NSy i

2L AN IE GPIO A F vl g v il AT 5 GPIO M. PRILEETY 2.3.5 sh & i o e

4.2.218 J¥47 10 £5i12¢ (PARLIO)

ESP32-P4 tu 55— 34T 10 % il 47 (PARLIO), STl i LA (CDMA) fEH4T B 2k E LBl Ah s &
A APt b 2 ) A e £
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o SCRFZ PP BRI 3
- {3ESNES 10 B PAD_CLK_TX/RX. WEBZSiHT4#h XTAL_CLK, PLL_F160M_CLK 1 RC_FAST_CLK
- BRI 40 MHz 115 10 B i
= BB SRR NI
o SCRPRHE R S AL RL S 1/2/4/8/16 i
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o GENTHAMC N0 FATEIRR) RX FAEEHR:
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= SR RX R AR At 20 S R
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- XL E GDMA SUC EOF 554 i
- SCRFRCESMTERERE S 1Y 10 B
o WE T RIE 10 HATEIRR TX T
= SCRRX R T 4R
= SCHE TX AR AR i 2 Sl U
- XFHERE S
- KHFRLE TX EOF {554 it
- SCRERCE LS R AU
WEEE, 5% (ESP32-PA fiRZ:% Tty > 7575 H47 10 424%| & (PARLIO).

S M 5 i

FAT 10 Fil it GPIO Az 4k [ I e B 1 AR GPIO . PEULFETY 2.8.5 /A F My 0L

4.2.219 LLFFiHIZS

ESP32-P4 iy KR SZH) DMA (EEATildARIM) 15, EANTATATE CPU AZ 5O N R B ATt s 1%
SR SM B AE  E APt (HIX T ZEOMRAL S A B A s 5 R SR B O ], AR A 2O ],
3 2 CPU SRR, Wsiey . S A B L -

T A7 B B A 24 #E 2% CPU BT, Mt DMA BRI e e it A bk G 6 1) CPU, At ESP32-P4 £
TS HARREATAR (BitScrambler), LI T T B MU SIS Z AL E BRI RE X, — ek il as T 176
SRS (BAE R EIA S ) Ty B, 9 — DRl N TAMREI A 7 M fefi . BRIz sh, ks
P gL e — A RIGH T AR, BRI T e B A
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o BIALLRREATHE, — T RX (UMRBIfFEMERR ), — AT TX (Fas 51 5MK)
o SRR BITEAE BRI 1
o 14> DMA I R e 22 AT AL 3 32 15
o K AR AT AEAE S AR A HO RV T 2 R 45
o W NBAER IR IR EE O 8. 16 B 32 fii
o i AAA:
- R RIS A O, 8, 16 5 32 i
- WA LA B : 64 fr AR . WIATHEER . LUT RAM i, EANIIm SR s . Heie
e
- 32 ok th A AL P B0 ] AR B B AL AL
o 8X 257 (i AIEkas, FTAFiE/\SKIG4, BB HI A A i 2
o 2048 AT FE (LUT) Fefifide, WITCE N A W17 58
WEER, 5% (ESP32-PA HARZE T > T #FiAT 5.

FUARFR S IO B 5 10 3750 H., R TeTh 7 e i .

4.2.3 BUfES0RE
AR/ P B RAIAL P S B A L

4.2.31 fihdBEfl ks

ESP32-P4 424t 7 Z ik 14 A UL I GPIO,  REAS SN i T4 slCHA ) ity B e b sl i 7 A Y L A 22 5
XA HAT RN A RIS A, T DA SCRFOE AR B/ N B o 58t r th ml DA FH el 571
PATRINSE K XAk o3 2 i . ESP32-PA it Jeedh [ INFak SCHFR /K BRSUARSIN AL v i S D ROk b — 2 $
R PERE .
itk

o SCRF 14 LA R A G

o N BRI P S I i A RAE R A

o SCRFMIRRAET A

- Rk B A B ks R SR S VR I B S AL ER A B oR VT ROR AL A 4

- FFk A B M Tk oh P SE SRR EEE S A, ARG R AR5 5 1 E TR R 4L
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o SRR, TIHCE Touch FSM Hiz Hi ] & N7 % 2 Al 45045 T HEA 7R A
o SCHFREITALA, i
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o SCREBUIURFE, SIS R HT T e
o SCRARITBVAEL, &Z A E = AN E
o SCHRFIL T B B A SRR E PR BIRASE 2 B 1E 355 LA
o SCRPRAL s T /RS 5
o CRFBIEYIEE
o SCHRBIKRIIAE
WLAEE, 5% (ESP32-PA A RZH Ty > 5y fikde s & & (TOUCH).

(el
i PEAL L% 115 GPI02~GPI015, LP_GPIO2~LP_GPIO15. LP_UART 4% 0H1 SPI2 ff—21 U4k i 45 e il .
B BRI AR R, 5 HE BT L.

PEILEEST 2.3.5 4L B e .

4.2.3.2 MPEFEIRSY (TSENS)

ESP32-PA Jit s T — ML (LR, T SEmhahE  NAiELR o J 8 Ras AR B A OO, IR
A MR RAL )
itk
o SCRFRRPFML I EILE, H—BMlR)S, fRES TR R BT SE O
o SCRAFPFK A S EMRELEE , SCRFFTR A 2l e A
o SCRPAUR (A PREENC B B RS, 200 MU a0ks 2
o IS TN Y T L
o SRFEAHIES G (ETM) A KA FFIES
FL(5H, 5% (ESP32-PA i RZH Ty > &4y imE R % (TSENS).

NSy i
AR e o Bk S 10 T, R ToRE 7 Bl -

4.2.3.3 ADC £:i]% (ADC)

ESP32-P4 WEL T WA~ 12 (Y2 U I BB 7 e e (SAR ADC), il e 2k H 14 M IR

o

Rk
o S HP ADC il Al LP ADC il gt i AR e A 7 3R SAR ADC B i A
o HF 12 RFEHER
o IHFPRERZ 14 NMEM EREIUES
e HP ADC F5il#s :
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- WA BRI, SCRPZ B RAFR,  SRAE 08 I v i
- PO R, SR HP ADC R
- SROEFUENES, R R AT
- PRALPIA BRI DRSO TR Y s BB N TS IR (D A e
- GDMA &Lz

o LP ADC #sfhil5e:
- SCRRERYCRAFE
- CHFFEARDIFERIC (40 Deep-sleep) T IfE

o SHFZA RIS AR (ETM) AR FAF AL S

WE5E, 5% (ESP32-PA Hi RS Ty > #45 ADC 324 % (ADC).

S a5 i

TS/ B 312 11 5 GPIO16~GPI023, GPIO49~GPIOS4 FIRLILl L 1 LR #ez 1. EMAC 945 =20 RMII 45 15
i

PEREET 2.3.5 JME & B o Be.

4.2.3.4 BNRIERRDS

ESP32-PA & F 2B T WI/IMSLADI L e e o ASCADL P e PR AR EE SCHr LS U DN RE R Rkt #24 (PAD) 5k
B, T U PAD B HL A4
bk
o R R IIRE
- R MR AT
- WS H L HRE ] L
o SCRRHLE HUB BT
o IFFETM 4
WEELR, 5% (ESP32-PA HEARSHE TN > & M B EILiK 5.

5y e

PR L R L 2482 115 GPIO51~GPIO52. GPIO53~GPIO54 Fltk/ it ffe2e B2 1. EMAC f48 =41 RMII 45 &
il

PERLEEAY 2.3.5 4SBT,
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BEW:
AREATRREH SRR R I S5, AR B LA N AT RE ST

5.1 # e KU i

2R 51 deat s K AU AR AL RAUE [ P] BE F E R ARESR . X USRI BUE (L, AW B A
XL BB A N Y 5.2 BT AR SORBUSIRIRA DI REMEARE . I HA) SR B e 2 Xt fie KW 251 T
B MR Y AT R

A 5-1. Huxtpe KA fi

S5 W /M I KA LK
VDD_LDO, VDD_DCDCC, VDD_ANA, N

- - i : -0.3 36| V
VDD_BAT, VDD_LP e AR
VDD_I0_0, VDD_FLASHIOS, VDD_IO_4

B LT T Vi 3 -0.3 36| V
VDD_I0_5, VDD_I0_6 SR
VDD_PSRAM_0, VDD_PSRAM_1 FEVFH AL 1.62 198 V
VDD_HP_0O, VDD_HP_1, VDD_HP_?2

- - - VEs ; 0 13| VvV
VDD_HP_3 FeF A
VDD_MIPI_DPHY SOV AL 0 275 V
VDD_USBPHY FeiFs AR -0.66 396| V
loutput 2 1O ?@hﬂié\%\/ﬁ - 1500 mA
TsToRE paxirai=yiy -40 150| °C

Vo e T A IS, LT 2.60 WIRE .
2 ¥F 25°C [YFREEIRIE T 4L 24 /NFHEER BT 10 B It B TARSE A E .
SVDD_FLASHIO 4 flash 10 {1, P B o B AR flash A28

5.2 @ LIS

& 5-2. W LI

S5 e WMl | R Rl ?;
VDD_LDO, VDD_DCDCC, VDD_ANA,

e E T PNGENE 3.0 3.3 36| V
VDD_LP
VDD_BAT A 2.5 3.3 36| V
VDD_IO_0, VDD_FLASHIO, VDD_IO_4, _
VDD_IO_5, VDD_IO_6 BUBARE 165 3.3 36| V
VDD_PSRAM_0O, VDD_PSRAM_1 A AR 1.65 1.8 195| V
VDD_HP_0, VDD_HP_1, VDD_HP_2, N
VDD HP._ 3] A AL 0.99 11 13| Vv
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#5-2-#FW
bl i BeoME | MR | BRORfE zi;
VDD_MIPI_DPHY A AR 2.25 25 275| V
VDD_USBPHY A AR 2.97 3.3 3.63| V
lvpp Core HyHLHL HEL 0.5 — - A
Ta PRI -40 — 85| °C
V5 BT DU 1 S VDD_HP_X [ AT
5.3 VDDO_FLASH #i i %sE:
4¢ 5-3. VDDO_FLASH Py ¥ féh th b
S8 | W HORIE | P
VDDO_FLASH 4% 3.3 V flash W}, H
RVFB 1 3 Q
VDD_LDO £ Ry rp fiH
| VDDO_FLASH %4 1.8 V flash i}, Flash LDO eol ma
VIE ke s
gk agedn 050 b B2 .
TVDD_LDO 58T VDD_flash_min + |_flash_max x Ry x5,
Ho
e VDD _flash_min - flash By #/N TAEH &
o |_flash_max - flash 1 Kk TAEH TR
5.4 BB SFE (3.3V, 25°C)
% 5-4. FLF A (3.3 V, 25 °C)
S8 | /M IR | ki TAf
Cin B - 2 —| PpF
Vig 2 S AL 075 x VDD ! —| vobT+03| Vv
Vir 6 HEL - AL -0.3 —loosxvop 1| v
1 15 EE S A EEL TR — — 50| nA
Irr e TWNGER — — 50| nA
Vor © | FH T4 HHUE 0.8 x\VDD | _ Y
Vor | MEHL T duUE — —| oaxvopT| v
EHSERIEL L (VDD 1 = 3.3V, Vo >= 2.64 V,
lo — 40 —| ma
PAD_DRIVER = 3)
R SERERL 7 (VDD 1= 3.3V, Voy, = 0.495 V,
lor, — 28 —| mA
PAD_DRIVER = 3)
Rpu PSS 3 He PH. — 45 —| kQ
Rpp PRESES T L HeL BH. - 45 — | kQ
W w
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#54-HEW
SE il /ME | WRRINE | Bkl g
S E AR (CHIP_PU Ly 2 HL R TS 0.75 x VDD_BAT +
VIH nRST — V
Fil) VDD_BAT 0.3
0.25 x
Vi nrst | ENMHE (CHIP_PU R /& HL VS ) -0.3 ~| vop_BaAT %

T VDD EH1 4 VDD _I0_0/4/5/6 fIHLIE.

2Vou M Vor NHR

5.5 ADC F§tE
AR AE ADC SME 100 nF 7. Hi A DC {55, 26 °C SREGH Y M 4R .

ADG 8B BRMEA BPEBOE I 25 1% 5-6 ADC #i e 25 R Fm. WA RSN, T HB I HAL I ¥ 1 e

Fe B PE R A i

¢ 5-5. ADC H¢{k
s BV | I ol | S
DNL (2243 dktt) | 1 3| LSB
INL (BUrdkgki) -5 3| LSB
kSPS
SRR —| 00| "5
VA i 282 YRR B S (T DA RS T
#7415 DNL ZHIf.
2KSPS (kilo samples-per-second) FREFPR
REFIK .

‘{Eo
% 5-6. ADC Bsifl4h gt
S8 | LN RPN I (XA
ATTENO, A5 %5l 0~1000 2] 2| mv
. ATTENT, A2l 0~1300 2l 2] mv
e bR ATTEN2, A0 0~1900 12 2] mv
ATTEN3, A %t Fil 0~3300 50 18] mv

5.6 Active B X SKIEER X F i IikE
FA AR TR R R T 3.3 V L . 25 °C BRER A& UF R il

# 5-7. Active B F kL

wik | o | g2
TAEEEX (MHz2) B (mA) (mA)
WAITI (8L i’g”*[‘ﬂ) 23 56
400 W HZi24T while(1) 69 112
W
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%57 - # k5
Wi s’ | goRe
TAEBEX (MHz) B (mA) (mA)

Hit%izT CoreMark, Jj—MZa5H 66 110
XZARAT 32 (i ) 45 4 97 150

WAITI (B3 251A) 21 54

200 X247 while(1) 44 87
Hii%iz4T CoreMark, 75— AN 251K 43 86
XUARAT 32 (i By i) 45 4 58 100

WAITI (B3 Z5 1R ) 17 40

100 X ¥iz4T while(1) 29 56
Hii%iz4T CoreMark, 5 —AMZ 251K 29 55
XAZIAT 32 (A5 )45 4 36 63

WAITI (B3 751A) 15 30

40 Xz iE4T while() 19 37
Hii%iz4T CoreMark, 75— AN 45 IH 19 37
XZIAT 32 (7 0] 45 4 22 39

VAT A e PRI SRR
2 BT ARSI JFI ST . SCRIEIL R, AMREEAR R TARRAS TR A A TR,
3 Active #i5CF, 7l flash/PSRAM B ThEES 1 .

% 5-8. {IKIFEEA T I IIHE

TR B W (MA)]
FiAT GPIO WL MR LIRS, A FhL A et 0.8
Light-sleep® | iy GPIO BB M ES LKA, oSBT, USB {4t 0088
W
Fi A SMEIT L, HP memory 45 0.075
Deep-sleep LP W28 LP {76k f% b 0.012
K] CHIP_PU IR, A A 0.001

e AL USB 2.0 K TR F .

2 Light-sleep R F LI EHE PSRAM St g I 573 B AU L% . Light-sleep ARZS T,
415 PSRAM AL TARIRZS , 785 H P s R A4 2 0 mA [l iHE 2 i PSRAM
S AR G FLIRE o

AF1 s B

AR T AR PR P A RUECAE BT BoRl/ S E R AR RN, (ERAE AR ik
Frasmii. Bt mh, FEEas N EEIRAS
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o RGN WA MIRERGEE, HSH _(ESP32-PA St H L 2E(HEY .

o SFFULEE, A HATRIAL Pin 1 B TFR IR LTSS . TR S AT A S, WE%E 2
ESP32-P4 Wy By (1iFiLIE )

(Z]cecle] =S eee[c]
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]
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‘ 104

PIN 1 CORNER —\_ -

e

[l

<
>
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>
=
&

{S[aso[c] [ SIDE VIEW
TOP VIEW
8X (u)*‘ D2 h 96X L SYMBOL MIN NOM MAX
27 [S[IC[A] 52 TOTAL THICKNESS A 0.8 0.85 0.9
[Ugpo000000000I0000000000 UU‘ xPOSED DIE STAND OFF Al o 0.02 0.05
25 ZP*aTTack Pad MOLD THICKNESS A2 —= 0.65 ——
/g L/F THICKNESS A3 0.203 REF
=) f=
B ./ = LEAD WIDTH b 0.13 0.18 0.23
|~ e
= = BODY SIZE ‘ X b 10 BSC
o o [ Y E 10 BSC
g g e/2 LEAD PITCH e 0.35 BSC
=) [ g
B g Te] R [ X D2 7.4 7.5 7.6
B [ Y E2 7.4 7.5 7.6
EIGEERERS) =t L 0.3 0.4 0.5
5 = LEAD LENGTH
B = K] 0.35 REF
= g LEAD TIP TO EXPOSED PAD EDGE K 0.85 REF
B b PACKAGE EDGE TOLERANCE 0ag 0.1
= = MOLD FLATNESS cee 0.1
=) [o)
= d COPLANARITY cee 0.08
= g LEAD OFFSET bbb) 0.07
B = EXPOSED PAD OFFSET #f 0.1
I~ ‘\‘, 78
40000000000000000000Q00000N
/104 7
PIN 11.0: = r0ex s «—j—esx 5} NOTES
[@ bbb @[CA[B] 1.REFER TO JEDEC M0-220;
2.COPLANARITY APPLIES TO LEADS, CORNER LEADS AND DIE ATTACH PAD;

BOTTOM VIEW 3.BAN TO USE THE LEVEL 1 ENVIRONMENT—RELATED SUBSTANCES;
4FINISH: Cu /EP + Sn8~20s

Kl 6-1. QFN104 (10x10 mm) $}3

IREER SR 87 ESP32-P4 Z 5t Fr AR S 45 vO.7
S SCR R L


https://docs.espressif.com/projects/esp-packaging/zh_CN/latest/esp32p4/00-index/index_chip.html
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.7

EEE 4

K

R
88

Keld
=

i

LON GBI H S (143 vd-22dS3

FiFok A - ESP32-P4 5 JIEEA

ESP32-P4 45 4 W5 Excel SCi4 ATHE R #.

ﬁ

L7 e i AL 10 MUX Zjfi LP 10 MUX i Beizhite
B | Ak p ] HW St Sfin FO gt Fl p i) F2 p i) F3 pi] FO pi] Fl gt FO F1
1 GPIOT 10 VDD_LP/VDD_BAT || - - GPIOT 1/0/T | GPIO1 1/0/T | - B - B LP_GPIOT 1/0/T | LP_GPIOT 1/0/T || XTAL_32K_P B
2 GPIO2 10 VDD_LP/VDD_BAT || — IE, WPU MTCK i GPIO2 7o/T | - B - B LP_GPIO2 1/0/T | LP_GPIO2 | 1/O/T || TOUCH_CHANNELT B
3 GPIO3 10 VDD_LP/VDD_BAT || — E MTDI i GPIO3 70T | - - - - LP_GPIO3 1/0/T | LP_GPIO3 | 1/O/T || TOUCH_CHANNELZ | —
2 GPIO4 10 VDD_LP B E MTMS 10 GPIO4 70T | - B - B LP_GPIO4 1/0/T | LP_GPIO4 | 1/O/T || TOUCH_CHANNEL3 | —
5 GPIO5 10 VDD_LP - - MTDO o/T GPIO5 1/0/T | - - - - LP_GPIO5 1/0/T | LP_GPIO5 | 1/O/T || TOUCH_CHANNELA | -
6 GPIO6 10 VDD_LP B - GPIO6 1/0/T | GPIo6 7o/T | - B SPI2_HOLD_PAD 11/0/T || LP_GPIO6 1/0/T | LP_GPIO6 | 1/O/T || TOUCH_CHANNELS | —
7 GPIO7 10 VDD_LP B - GPIO7 1/0/T | GPIO7 7O/T | - B SPI2_CS_PAD 11/0/T || LP_GPIO7 1/0/T | LP_GPIO7 | 1/O/T || TOUCH_CHANNEL6 | —
B GPIO8 10 VDD_LP - - GPIO8 1/0/T | GPIO8 1/0/T | UARTO_RTS_PAD | O SPI2_D_PAD 11/0/T || LP_GPIO8 1/0/T | LP_GPIO8 | 1/O/T || TOUCH_CHANNEL7 | —
9 VDD_LP [ - B - - - B B B B - B - B B - - B
10 | GPI09 10 VDD_LP - - GPIO9 1/0/T | GPIO9 1/0/T | UARTO_CTS_PAD | 1 SPI2_CK_PAD 11/0/T || LP_GPIO9 1/0/T | LP_GPIO9 | 1/O/T || TOUCH_CHANNELS | -
[ GPIOIO 10 VDD_LP B - GPIO10 1/0/T | GPIOI0 | 1/O/T | UARTI_TXD_PAD | O SPI2_Q_PAD 11/0/T || LP_GPIOTO 1/0/T | LP_GPIOIO | 1/O/T || TOUCH_CHANNELS | -
2| GPIoN 10 VDD_LP B - GPIOTI 1/0/T | GPION | 1/O/T | UARTI_RXD_PAD | 1 SPI2_WP_PAD 11/0/T || LP_GPION 1/0/T | LP_GPIOT | 1/O/T || TOUCH_CHANNELIO | —
3| GPIO12 10 VDD_LP - - GPIO12 1/0/T | GPIOT2 | 1/O/T | UARTI_RTS_PAD | O - - LP_GPIOT2 1/0/T | LP_GPIOT2 | 1/O/T || TOUCH_CHANNELT | —
4| GPIOI3 10 VDD_LP B - GPIOT3 1/0/T | GPIOI3 | 1/O/T | UARTICTS_PAD | 1t - B LP_GPIOT3 1/0/T | LP_GPIO13 | 1/O/T || TOUCH_CHANNEL?2Z | —
5| GPIOW 10 VDD_LP - - GPIOT4 1/0/T | GPIoA | 1/O/T | - - - - LP_UART_TXD_PAD | O LP_GPIOT4 | 1/0/T || TOUCH_CHANNELIZ | -
6 | GPIOI5 10 VDD_LP B - GPIO15 1/0/T | GPIOI5 | VO/T | - - - B LP_UART_RXD_PAD | i [P_GPIOT5 | 1/O/T || TOUCH_CHANNEL1A | -
7| GPIOI6 10 VDD_I0_0 B - GPIO16 1/0/T | GPIOI6 | /O/T | — B - B - B B - ADC1_CHANNELO B
8 | GPIOT7 10 VDD_I0_0 - - GPIO17 1/0/T | GPIOT7 | VO/T | — - - - - - - - ADC1_CHANNELT -
19| GPIO8 10 VDD_I0_0 B - GPIO18 1/0/T | GPIO8 | VO/T | — B - B - B B - ADCI_CHANNEL2 B
20 | GPIO19 10 VDD_I0_O - - GPIOT9 1/0/T | GPIO9 | 1/O/T | - - - - - - - - ADCT_CHANNEL3 -
21 | VDD_I0_0 [ - B - - - B B B - - B - B B - - B
22 | GPIO20 10 VDD_I0_0 B - GPI020 1/0/T | GPI020 | 1/O/T | — B - B - B B - ADC1_CHANNELA B
23 | GPIO21 10 VDD_I0_0 - - GPIO21 1/0/T | GPIo21 | VO/T | — - - - - - - - ADC1_CHANNELS -
24 | GPI022 10 VDD_I0_0 B - GPIO22 1/0/T | GPIo22 | /O/T | — B - B - B B - ADCI_CHANNELG B
25 | GPIO23 10 VDD_I0_O - - GPI023 1/0/T | GPI023 | 1/O/T | - - REF_50M_CLK_PAD 0 - - - - ADCT_CHANNEL? -
26 | VDD_HP_O [ - B - - - B B B - - B - B B - - B
27 | FLASH_CS Lfi%# | VDD_FLASHIO B - FLASH_CS 0 - B B B - B - B B - - B
28 | FLASHQ ZJij 10 | VDD_FLASHIO - - FLASH_Q 1/0/T | - - - - - - - - - - - -
29 | FLASH_WP L 10 | VDD_FLASHIO B - FLASH_WP /0T | - B B B - B - B B - - B
30 | VDD_FLASHIO (B - B - B B B B B B B B - B B - - B
31 | FLASH_HOLD %Ji 10| VDD_FLASHIO B - FLASH_HOLD /o/T | - B B - - B - B B - - B
32 | FLASH_CK Lfi%# | VDD_FLASHIO B - FLASH_CK 0 - B B B - B - B B - - B
33 | FLASH_D ZJij 10 | VDD_FLASHIO - - FLASH_D 1/0/T | - - - - - - - - - - - -
MIPI DS PHY
34 | DSI_REXT %410 | VDD_MIPI_DPHY - - 4.02KQEXTER- | 1/O/T | - - - - - - - - - - - -
NAL RESISTOR
MIPI_ DS PHY
35 | DSI_DATAPI LH10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATAP1
MIPI_ DS PHY
36 | DSI_DATANI 10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATANI
MIPI DSI_PHY
37 | DSI_CLKN 410 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
CLKN
MIPI DS PHY
38 | DSI_CLKP Lf110 | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
CLKP
MIPI DS PHY
39 | DSI_DATAPO %10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATAPO
MIPI DS PHY
40 | DSI_DATANO %10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATANO
41| VDD_MIPI_DPHY [ - B - - - B B B - - B - B B - - B
MIPI CSI PHY
42 | CSI_DATANO %10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATANO
MIPI CSIPHY
43 | CSI_DATAPO 10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
DATAPO

"I vd-28dS3 - V 3
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B H e AL 10 MUX Zfi LP 10 MUX Jjfi Btk
B | Hk pt AW SIfit St FO ) Fl paui) F2 pai) F3 pui) FO pi) F1 ) FO F1

MIPI CSI PHY
44 | CSI_CLKP %10 | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -

CLKP

MIPI_ CSI PHY
45 | CSI_CLKN 410 | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -

CLKN

MIPI_ CSIPHY
46 | CSI_DATANI 410 | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -

DATANI

MIPI_ CSIPHY
47 | CSI_DATAPI %10 | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -

DATAP1

MIPI CSI PHY
48 | CSI_REXT LH10 | VDD_MIPI_DPHY - - 4.02KQEXTER- | 1/O/T | - - - - - - - - - - - -

NAL RESISTOR

USB2 OTG PHY
49 | USB_DM 410 | VDD_USBPHY - - om ot | - - - - - - - - - - - -

USB2 OTG PHY
50 | UsB_DP %10 | VDD_USBPHY - - o Vot | - - - - - - - - - - - -
51 | VDD_USBPHY i - B - - - - B B B - B - B B - - B
52 | GPI024 10 VDD_I0_4 B B GPIO24 1/0/T | GPio24 | /o/T | — B - B - B B - USBTPI_NO B
53 | GPI025 10 VDD_I0_4 B USB_PU || GPIO25 1/0/T | GPI025 | /O/T | — B - B - B B - USBTP1_PO B
54 | VDD_HP_1 [ - B - B - B B B B B B - B B - - B
55 | GPIO26 10 VDD_IO_4 - - GPI026 1/0/T | GPI026 | 1/O/T | - - - - - - - - USBIPI_N1 -
56 | GPIO27 10 VDD_I0_4 B - GPI027 1/0/T | GPI027 | /O/T | — B - B - B B - USBIP1_P1 B
57 | GP028 10 VDD_I0_4 B B GPI028 1/0/T | GPI028 | 1/O/T | SPI2_CS_PAD [1/0/T | GMAC_PHY_RXDV_PAD | 10 - B B - B B
58 | GPI029 10 VDD_I0_4 B B GPI029 1/0/T | GPI029 | 1/O/T | SPi2_D_PAD [1/0/T | GMAC_PHY_RXDO_PAD | 10 - B B - B B
59 | VDD_PSRAM_O [ - B - B - B B B B B B - B B - - B
60 | GPIO30 10 VDD_IO_4 - - GPI030 1/0/T | GPIO30 | 1/O/T | SPI2_CK_PAD 11/0/T | GMAC_PHY_RXDI_PAD | 10 - - - - - -
61 | GPIO3I 10 VDD_I0_4 B - GPIO31 1/0/T | GPIO3T | 1/O/T | SPi2_Q_PAD 11/0/T | GMAC_PHY_RXER_PAD | 10 - B B - - B
62 | VDD_I0_4 i - B B - - B B B B - B - B B - B B
63 | GPIO32 10 VDD_I0_4 E B GPIO32 1/0/T | GPI032 | 1/O/T | SPI2_HOLD_PAD | 11/0/T | GMAC_RMI_CLK_PAD | 10 - B B - B B
64 | GPIO33 10 VDD_I0_4 E - GPIO33 1/0/T | GPI033 | 1/O/T | SPI2_WP_PAD 11/0/T | GMAC_PHY_TXEN_PAD | O - - - - - -
65 | GPIO34 10 VDD_IO_4 E - GPIO34 1/0/T | GPIO34 | 1/O/T | SPI2_I04_PAD 11/0/T | GMAC_PHY_TXDO_PAD | O - - - - - -
66 | GPIO35 10 VDD_I0_4 E,WPU | - GPIO35 1/0/T | GPI035 | 1/O/T | SPI2_I05_PAD 11/0/T | GMAC_PHY_TXDI_PAD | O - B B - - B
67 | VDD_PSRAM_1 [ - B - - - - B B B - B - B B - - B
68 | GPIO36 10 VDD_I0_4 E B GPIO36 1/0/T | GPIO36 | 1/O/T | SPI2_l06_PAD [1/0/T | GMAC_PHY_TXER_PAD | O - B B - B B
69 | GPIO37 10 VDD_I0_4 E - UARTO_TXD_PAD| O GPI037 | 1/O/T | SPI2_I07_PAD 1/o/T | - - - - - - - -
70 | GPIO38 10 VDD_IO_4 E - UARTO_RXD_PAQ 11 GPIO38 | 1/0/T | SPI2_DQS_PAD o/T - - - - - - - -
71| VDDO_FLASH i - B - - - - B B B - B - B B - - B
72| VDDO_PSRAM [ - B - - - - B B B - B - B B - - B
73| VDDO_3 i - B B - - B B B B - B - B B - B B
74| VDDO_4 [ - B - B - B B B B B B - B B - - B
75 | VDD_LDO B - B - - - B B B - B B - B B - - B
76 | VDD_HP_2 i - B - - - B B B B - B - B B - - B
77 | VDD_DCDCC [ - B - - - - B B B - B - B B - - B
78 | FB_DCDC =0 - B B - - B B B B - B - B B - B B
79 | EN_DCDC =0 - B - - - - B - B - - - B B - - B
80 | GPIO39 10 VDD_I0_5 - - SD1_CDATAO_PA 11/0/T | GPIO39 | 1/O/T | - - REF_50M_CLK_PAD 0 - - - - - -
8 | GPI040 10 VDD_I0_5 B - SDI_CDATAI_PAD| 11/0/T | GPIO40 | 1/0/T | - B GMAC_PHY_TXEN_PAD | O - B B - - B
82 | GPIo4l 10 VDD_I0_5 B - SDI_CDATAZ_PA 11/0/T | GPIO&T | 1/0/T | - B GMAC_PHY_TXDO_PAD | O - B B - - B
83 | GPIO42 10 VDD_I0_5 B B SDI_CDATA3_PAL 11/0/T | GPIO42 | 1/0/T | - B GMAC_PHY_TXDI_PAD | O - B B - B B
84 | GPIO43 10 VDD_I0_5 - - SD1_CCLK_PAD | O GPI043 | 1/O/T | - - GMAC_PHY_TXER_PAD | O - - - - - -
85 | VDD_I0_5 [ - - - - - - B - - - B - B B - - -
86 | GPIo44 10 VDD_I0_5 B - SDI_CCMD_PAD | 11/0/T | GPIO44 | 1/0/T | - B GMAC_RMI_CLK_PAD | 10 - B B - - B
8 | GPI045 10 VDD_I0_5 B - SDI_CDATA4_PAL] 11/0/T | GPIO45 | 1/0/T | - B GMAC_PHY_RXDV_PAD | 10 - B B - - B
88 | GPI046 10 VDD_I0_5 B B SDI_CDATA5_PA 11/0/T | GPIO46 | 1/0/T | - B GMAC_PHY_RXDO_PAD | 10 - B B - B B
89 | GPI047 10 VDD_I0_5 - - SD1_CDATA6_PAL 11/0/T | GPIOA7 | I/O/T | - - GMAC_PHY_RXDI_PAD | 10 - - - - - -
90 | GPIO48 10 VDD_I0_5 - - SD1_CDATA7_PAD 11/0/T | GPIO48 | /O/T | - - GMAC_PHY_RXER_PAD | 10 - B B - - B
91 | VDD_HP_3 i - B - - - B B B B - B - B B - - B
%2 | GPI049 10 VDD_I0_6 B - GPIO49 1/0/T | GPI0A9 | /O/T | — B GMAC_PHY_TXEN_PAD | O - B B - ADC2_CHANNELO B
93 | GPIOSO 10 VDD_I0_6 B B GPIO50 1/0/T | GPI05O | /O/T | — B GMAC_RMI_CLK_PAD | 10 - B B - ADC2_CHANNELT B
94 | GPIOSI 10 VDD_I0_6 - - GPIOST 1/0/T | GPIO5T | 1/O/T | - - GMAC_PHY_RXDV_PAD | 10 - - - - ADC2_CHANNEL2 ANA_COMPO
95 | GPIO52 10 VDD_I0_6 - - GPIO52 1/0/T | GPIo52 | 1/O/T | - - GMAC_PHY_RXDO_PAD | 10 - - - - ADC2_CHANNEL3 ANA_COMPO
96 | VDD_I0_6 i - B - - - B B B B - B - B B - - B
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97 | GPIOS3 10 VDD_I0_6 - - GPIO53 1/0/T | GPIO53 | 1/O/T | - - GMAC_PHY_RXDI_PAD | 10 - - - - ADC2_CHANNELA4 ANA_COMP1
98 | GPIO54 10 VDD_IO_6 - - GPIO54 1/0/T | GPIO54 | 1/O/T | - - GMAC_PHY_RXER_PAD | 10 - - - - ADC2_CHANNELS ANA_COMP1
99 | XTALN i - B - - - - B B B - B - B B - - B
100 | XTAL_P [ - B B - - B B B B - B - B B - B B
101 | VDD_ANA [ - B B - - B B B B - B - B B - B B
102 | VDD_BAT [ - B - B - B B B B B B B B B - - B
103 | CHIP_PU i, VDD_BAT B - - - B B B - B B - B B - - B
104 | GPIOO 10 VDD_LP/VDD_BAT || - - GPIOO 1/0/T | GPIOO | 1/O/T | - - - - LP_GPIOO 1/0/T | LP_GPIOO | 1/O/T || XTAL_32K_N -
105 | GND i - B B - - B B B B - B - B B - B B

THEERE, L 2 .
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