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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,

SVATIE, ESP32-PA & A T 43 i AR L.
o IO, AALATHIRYIGE:
- 4 10 F T T 10 MUX Djiig - L3k 2-3 10 MUX it
- M5y 10 T T LP 10 MUX Zhfi - 13 2-5 LP 10 MUX sh#¢
- sy 10 FMTR T BHYH)EE - WL 2-7 st

TRIX A RERIEEAS 10 B I B E R 2 — AR E M LGS aadrimy, w2 A e B A
ALFES

o BB, Hul HTHE SN, 4 flash. MIPIDSI. MIPI CSI 4 — 3£ 2-9 + A & 0 & iy
o BUATI, LT BHUIIAE - W3R 2-10 BnE i
o WAJREEIN, ALE dLUFRIAE A PR A AL — IR 2-11 iR R

2V B N T TR E M. E2EE, PRI R SO EY , B % Ik A - ESP32-PA B LG bE .

% 2-1. RIHA
] B | e e B |
Y| #k Fom | w523 sifimt | s || IOMUX | LP 1O MUX | B,
1 GPIO1 10 VDD_LP /VDD_BAT - - I0 MUX | LP IO MUX | #5d)
2 GPIO2 10 VDD_LP / VDD_BAT - |E, WF’U5 I0 MUX | LP IO MUX | #5d1)
3 GPIO3 10 VDD_LP /VDD_BAT - E I0 MUX | LP IO MUX | #5d1)
4 GPI104 10 VDD_LP - E I0 MUX | LP IO MUX | #5d)
5 GPIO5 10 VDD_LP - - I0 MUX | LP IO MUX | #5d1)
6 GPIO6 10 VDD_LP - - 10 MUX | LP IO MUX | 4
7 GPIO7 10 VDD_LP - - 10 MUX | LP 10O MUX | %4
8 GPIO8 10 VDD_LP - - 10 MUX | LP IO MUX | %4
9 VDD_LP IR | - - - - - -
10 GPIO9 10 VDD_LP - - 10 MUX | LP IO MUX | %4
1 GPIO10 10 VDD_LP - - I0 MUX | LP IO MUX | #5d)
12 GPIOT 10 VDD_LP - - I0 MUX | LP IO MUX | #d)
13 GPIO12 10 VDD_LP - - I0 MUX | LP IO MUX | #d)
14 GPIO13 10 VDD_LP - - I0 MUX | LP IO MUX | #d)
15 GPIO14 10 VDD_LP - - I0 MUX | LP IO MUX | #id)
16 GPIO15 10 VDD_LP - - I0 MUX | LP IO MUX | #5id)
17 GPIO16 10 VDD_IO_O - - IO MUX | - FELAL
18 GPIO17 0] VDD_I0_0O - - IO MUX | - FELA
19 GPIO18 0] VDD_I0_0O - - IOMUX | - FELA
20 GPIO19 0] VDD_I0_0O - - IO MUX | - FE
21 VDD_IO_0O YR | - - - - - -
W
IR MY 13 ESP32-P4 IS HHAKE £ vO.5
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S SRR UL

F21- bR

] B |k e 4 B e |
Y| Ak yomt | g2 S st | s || I0MUX | LP1O MUX | B,
22 GPI020 10 VDD_IO_O - - IO MUX | - FELAL
23 GPI1021 10 VDD_IO_O - - 10 MUX | - FELA
24 GPI022 10 VDD_IO_O - - IO MUX | - AL
25 GPI1023 10 VDD_IO_O - - IO MUX | - FELAL
26 VDD_HP_0 YR | - - - - - -
27 FLASH_CS 4 | VDD_FLASHIO - - - - -
28 FLASH_Q 4 | VDD_FLASHIO - - - - -
29 FLASH_WP 4 | VDD_FLASHIO - - - - -
30 VDD_FLASHIO YR | - - - - - -
31 FLASH_HOLD 4 | VDD_FLASHIO - - - - -
32 FLASH_CK 4 | VDD_FLASHIO - - - - -
33 FLASH_D 4 | VDD_FLASHIO - - - - -
34 DSI_REXT %M | VDD_MIPI_DPHY - - - - -
35 DSI_DATAP1 4 | VDD_MIPI_DPHY - - - - -
36 DSI_DATANT1 4 | VDD_MIPI_DPHY - — - - -
37 DSI_CLKN 4 | VDD_MIPI_DPHY - - - - -
38 DSI_CLKP % | VDD_MIPI_DPHY - - - - -
39 DSI_DATAPO % | VDD_MIPI_DPHY - - - - -
40 DSI_DATANO % | VDD_MIPI_DPHY - - - - -
41 VDD_MIPI_DPHY| HLJE | - - - - - -
42 CSI_DATANO 4 | VDD_MIPI_DPHY - - - - -
43 CSI_DATAPO 4 | VDD_MIPI_DPHY - - - - -
44 CSI_CLKP % | VDD_MIPI_DPHY - - - - -
45 CSI_CLKN % | VDD_MIPI_DPHY - - - - -
46 CSI_DATAN1 % | VDD_MIPI_DPHY - - - - -
47 CSI_DATAP1 4/ | VDD_MIPI_DPHY - - - - -
48 CSI_REXT L | VDD_MIPI_DPHY - - - - -
49 USB_DM 4 | VDD_USBPHY - - - - -
50 USB_DP L/ | VDD_USBPHY - - - - -
51 VDD_USBPHY R | - - - - - -
52 GPI1024 10 VDD_IO_4 - - IO MUX | - B,
53 GPI1025 10 VDD_IO_4 - USB_PU IO MUX | - B,
54 VDD_HP_1 RE | - - - - - -
55 GPI026 10 VDD_IO_4 - - 10 MUX | - FELA
56 GP1027 10 VDD_IO_4 - - 10 MUX | - FELAL
57 GP1028 10 VDD_IO_4 - - 10 MUX | - -
58 GPI029 10 VDD_IO_4 - - IO MUX | - -
59 VDD_PSRAM_O | HJE | - - - - - -
60 GPIO30 10 VDD_IO_4 - - 10 MUX | - -
61 GPIO31 10 VDD_IO_4 - - IO MUX | - -
62 VDD_IO_4 YR | - - _ _ _ _
63 GPIO32 0 | VDD_IO_4 IE - 0 MUX | - -
64 GPIO33 10 VDD_IO_4 IE - IO MUX | - -
65 GPIO34 10 VDD_IO_4 IE - 10 MUX | - -
66 GPIO35 10 VDD_IO_4 IE, WPU | - IO MUX | - -

W
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Fo-# L

H | A B | ek % e 4 Fshe |

S| Ak K | g2 S sefont | s2fii || IOMUX | LPIOMUX | gl
67 VDD_PSRAM_1 | HiJ§ | - - - - - -

68 GPIO36 IO | VDD_IO_4 IE - 10 MUX | - -

69 GPIO37 IO | VDD_IO_4 IE - 10 MUX | - -

70 GPIO38 IO | VDD_IO_4 IE - 10 MUX | - -

71 VDDO_FLASH IR | - - - - - -

72 VDDO_PSRAM | HiJi | - - - - - -

73 VDDO_3 IR | - - - - - -

74 VDDO_4 HE | - _ _ _ _ -

75 VvDD_LDO HIE | - _ _ _ z -

76 VDD_HP_2 HE | - - - - — -

77 vDD_DCDCC M | - - - - - -

78 FB_DCDC | - - - - ~ -

79 EN_DCDC | - - - - - -

80 GPI039 IO | VDD_IO_5 - - [0 MUX | - -

81 GPI040 IO | VDD_IO_5 - - 10 MUX | - -

82 GPI041 IO | VDD_IO_5 - - IOMUX | - -

83 GPI042 IO | VDD_IO_5 - - IO MUX | - -

84 GPI043 IO | VDD_IO_5 - - 10 MUX | - -

85 VDD_IO_5 HE | - - - - - -
86 GPI044 IO | VDD_IO_5 - - 10 MUX | - -

87 GPI045 IO | VDD_IO_5 - - 10 MUX | - -

88 GPI046 IO | VDD_IO_5 - - 10 MUX | - -

89 GPI047 IO | VDD_IO_5 - - 10 MUX | - -
90 GPI048 IO | VDD_IO_5 - - 10 MUX | - -

91 VDD_HP_3 B | - - - - - -

92 GPI049 IO | VDD_IO_6 - - 10 MUX | - i
93 GPI050 IO | VDD_IO_6 - - 10 MUX | - i
94 GPI051 IO | VDD_IO_6 - - 10 MUX | - i
95 GPI052 IO | VDD_IO_6 - - 10 MUX | - i
96 VDD_IO_6 R | - - - - - -

97 GPIO53 IO | VDD_IO_6 - - 10 MUX | - i
98 GPIO54 IO | VDD_IO_6 - - 10 MUX | - i
99 XTAL_N il | - - - - - -
100 XTAL_P | - - - - - -

101 VDD_ANA HE | - - _ _ _ -
102 VDD_BAT HE | - - _ _ _ -
103 CHIP_PU i | - - - - - -
104 GPIOO IO | VDD_LP/VDD_BAT || - - [0 MUX | LP 10 MUX | #5#)
105 GND R | - - - - - -

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 Z 51t B i A A% vO.5
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)

AR 16 ESPG2-PA AL HH AHUAH vO.5
SR
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2 HM

2.3 10 %M

2.3.1 10 MUX g

10 MUX HELE— M/ th B 25/ 155

HEAMES (10 MUX IfiE, B FO~F3) wiikff, HERAERE—1

A

ESP32-P4 454 10 4 i ESR 2-3 10 MUX 74t 5l

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

o I E IR B EINKE (UOTXD, MTCK %), fuff UARTO, JTAG. SPI2 % - {13 2-2 10 MUX 4k,

Mtk R o BRI, 3 AR

4 2-2. iliid 10 MUX ESEIRSh B 5

Bt fr's filiik

MTCK MR (Test clock)

MTDO W%tk 4a ) (Test data out) A\ ;

MTDI MRRK s A (Test data in) T IR JTAG

MTMS MR AE ¥ (Test mode select)

SPI2_HOLD_PAD = (Hold)

SPI2_CS_PAD F-i% (Chip select) 88V.SP2 1. BETARE EA. Y AT
SPI2_D_PAD ¥l A (Data in) . AN ) eHE
SPI2_CK_PAD i (Clock) @E%@MWE}‘K lfﬁ%ﬁﬁ% ) _/f, ‘ Méiijz/\é)%ﬁ
SPI2_Q_PAD $de# i (Data out) B (NGBS B BB AR
SPI2_WP_PAD Gy (Write protect)

SPI2_IO..._PAD #i (Data) J\Zk SPI R SPI2 B2 1R 4 il gz 1 K&
SPI2_DQS_PAD Bia e/ A5 (Data strobe/data mask) | DQS %11

UARTO_TXD_PAD 7;211%;&}}&% (Trans'mlt data) UARTO 01

UARTO_RXD_PAD BREE (Receive data)

REF_SOM_CLK_PAD 50 MHz Z:7% i i 1} FAT 2 ARl A B AR R it 50 MHz Bif 44

GMAC_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

PB4 % (Receive data valid)
Bl 0N

Bl (Receive error)
BB (Transmit data valid)
RIEE RS 0/1

K4S (Transmit error)
KikMffE (Transmit enable)

RMII # O ist4sh (Clock)

RMII Ethernet PHY #211

SD1_CDATA..._PAD
SD1_CCLK_PAD
SD1_CCMD_PAD

SD1 E¥fEL O~ 7
SD1 a4t (Card clock)
SD1 k4 (Card command)

SDIO3.0 #11

1 PAD BRI MIl 5 RMIL B2 1. %45 546 MILBEU R AR RX_DV, 75 RMII B T i #E CRS_DV.

% 2-310 MUX 546 3 T 45 I 10 MUX TIRE.

IREER BB

17
S SRR UL

ESP32-P4 Z 51 Fr S AR M F vO.5



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.5

J &4

=
=

RS E

R
8l

=]
==

WE

GON TSI H Y143 vd-2edST

2 2-3. 10 MUX 514y fie

2 10 MUX / 10 MUX Zhfig -2 8

Ji

¥ 6pio ##2 || FO ¥ 3 | FI ¥ | F2 ¥ | F3 e

a i

1 | GPIOT GPIO1 I/0/T | GPIOT | 1/0/T | - - - -

2 | GPIO2 MTCK n GPIO2 | I/0/T | - - - -

3 | GPIO3 MTDI n GPIO3 | I/O/T | - - - -

4 | GPIO4 MTMS 10 GPIO4 | 1/O/T | - - - -

5 | GPIO5 MTDO O/T | GPIO5 | 1/O/T | - - - -

6 | GPIO6 GPIO6 I/0/T | GPIO6 | 1/0/T | - - SPI2_HOLD_PAD 1/0/T

7 | GPIO7 GPIO7 I/0/T | GPIO7 | 1/0/T | - - SPI2_CS_PAD 1n/0/T

8 | GPIO8 GPIO8 I/0/T | GPIO8 | 1/0/T | - - SPI2_D_PAD 1n/0/T

10 | GPIO9 GPIO9 I/0/T | GPIO9 | 1/0/T | - - SPI2_CK_PAD 1n/0/T

1 | GPIO10 GPIO10 1/0/T | GPIO10 | 1/0/T | - - SPI2_Q_PAD 1/0/T

12 | GPIOTI GPIOT I/0/T | GRPION | 1/0/T | = - SPI2_WP_PAD 1n/0/T

13 | GPIO12 GPIO12 I/0/T | GPIO12 | 1/0/T | - - - -

14 | GPIO13 GPIO13 I/0/T | GPIO13 | 1/O/T | - - - -

15 | GPIO14 GPIO14 I/0/T | GPIOW4 | I/0/T | = - - -

16 | GPIO15 GPIO15 1/0/T | GPIOS | 1/0/T | - - - -

17 | GPIO16 GPIO16 I/0/T | GPIO16 | I/0/T | = - - -

18 | GPIO17 GPIO17 I/0/T | GPIOT7 | 1/0/T | - - - -

19 | GPIO18 GPIO18 I/0/T | GPIO18 | 1/0/T | - - - -

20 | GPIO19 GPIO19 I/0/T | GPIO19 | 1/0/T | - - - -

22 | GPI020 GPI020 I/0/T | GPIO20 | 1/0/T | - - - -

23 | GPIO21 GPIO21 I/0/T | GPIO21 | 1/0/T | - - - -

24 | GPIO22 GPI022 I/0/T | GPI022 | 1/0/T | - - - -

25 | GPI023 GPI023 I/0/T | GPI023 | 1/0/T | - - REF_50M_CLK_PAD 0

52 | GPI0O24 GPI024 I/0/T | GPI024 | 1/0/T | - - - -

53 | GPIO25 GPI025 I/0/T | GPIO25 | 1/0/T | - - - -

55 | GPIO26 GPI026 I/0/T | GPIO26 | I/0/T | - - - -
R L
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#2-3-f# LW
& 10 MUX / 10 MUX Zhfig 1.2 3
JiI
o GPIO %82 || FO ¥ | F Hh | F2 HM | F3 1
1) P b <ol
56 | GPI027 GPI027 I/0/T | GPI027 | I/0/T | - - - -
57 | GPI028 GPI028 I/0/T | GPI028 | 1/0/T | SPI2_CS_PAD 11/0/T | GMAC_PHY_RXDV_PAD | 10
58 | GPI029 GPI029 I/0/T | GPI029 | 1/0/T | SPI2_D_PAD 11/0/T | GMAC_PHY_RXDO_PAD | 10
60 | GPIO30 GPI030 I/0/T | GPIO30 | 1/0/T | SPI2_CK_PAD 11/0/T | GMAC_PHY_RXD1_PAD | 10
61 | GPIO31 GPIO31 I/0/T | GPIO31 | I/0/T | SPI2_Q_PAD 11/0/T | GMAC_PHY_RXER_PAD | 10
63 | GPIO32 GPI032 1/0/T | GPI032 | 1/0/T | SPI2_HOLD_PAD 11/0/T | GMAC_RMII_CLK_PAD | 10
64 | GPI033 GPI033 I/0/T | GPIO33 | I/0/T | SPI2_WP_PAD 11/0/T | GMAC_PHY_TXEN_PAD | O
65 | GPI034 GPI034 I/0/T | GPIO34 | I/0/T | SPI2_I04_PAD 11/0/T | GMAC_PHY_TXDO_PAD | O
66 | GPI035 GPI035 I/0/T | GPIO35 | I/0/T | SPI2_I05_PAD 11/0/T | GMAC_PHY_TXD1_PAD | O
68 | GPIO36 GPI036 I/0/T | GPI0O36 | I/0/T | SPI2_I06_PAD 11/0/T | GMAC_PHY_TXER_PAD | O
69 | GPIO37 UARTO_TXD_PAD | O GPIO37 | 1/0/T | SPI2_I07_PAD n/0/T | - -
70 | GPIO38 UARTO_RXD_PAD | I GPI038 | 1/0/T | SPI2_DQS_PAD o/T - -
80 | GPIO39 SD1_CDATAO_PAD | 11/0/T | GPIO39 | I/O/T | - - REF_50M_CLK_PAD 0
81 | GPI040 SD1_CDATA1_PAD | 11/0/T | GPIO4O | I/O/T | - - GMAC_PHY_TXEN_PAD | O
82 | GPIO41 SD1_CDATA2_PAD | 11/0/T | GPIO41 | I/O/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 | GPI044 SD1_CCMD_PAD 1/0/T | GPIO44 | I/0/T | - - GMAC_RMII_CLK_PAD | 10
87 | GPI045 SD1_CDATA4_PAD | 11/0/T | GPIO45 | 1/0/T | - 4 GMAC_PHY_RXDV_PAD | 10
88 | GPI046 SD1_CDATA5_PAD | 11/0/T | GPIO46 | I/0/T | - - GMAC_PHY_RXDO_PAD | 10
89 | GPI047 SD1_CDATA6_PAD | 11/0/T | GPIO47 | I/0/T | - - GMAC_PHY_RXD1_PAD | 10
90 | GPI048 SD1_CDATA7_PAD | 11/0/T | GPIO48 | I/O/T | - - GMAC_PHY_RXER_PAD | 10
92 | GPI049 GP1049 I/0/T | GPIO49 | I/0/T | - - GMAC_PHY_TXEN_PAD | O
93 | GPIO50 GPI050 I/0/T | GPIO50 | I/0/T | - - GMAC_RMII_CLK_PAD | 10
94 | GPIO51 GPIO51 I/0/T | GPIO51 | I/O/T | - - GMAC_PHY_RXDV_PAD | 10
95 | GPIO52 GPI052 I/0/T | GPIO52 | I/0/T | - - GMAC_PHY_RXDO_PAD | 10
97 | GPIO53 GPI053 I/0/T | GPIO53 | I/0/T | - - GMAC_PHY_RXD1_PAD | 10

=
=
=
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Fo-3-f 1w

98 | GPIO54 GPI054 I/0/T | GPIOS4 | I/O/T | -

GMAC_PHY_RXER_PAD

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

VAL R BB T BRI IThAE, EILEEYT 3.0 %5 4 B AR A
2 [R5 ok, PEILEEY 2.8.4 GPIO o LP GPIO a4l

S 44410 MUX ZhfiE (Fn, n=0~3) #HR—A “ZA”. PAFEEA “HA {8 L

ol -fgA. O-faiti, T-miH.
o -4 A5 WML T Fn DASMITHEE, W Fn (% AR 5158 1.
o 10 - H A WARZATMTEC T Fn ASMNKZIEE, W Fn fEA(ES1EN 0.
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2 HM

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 JIfE LPGPIO (LP_GPIOO. LP_GPIO1 %), 4 LP 4buiss
o ok FiER: LP 4hi{5S (LP_UART_TXD_PAD. LP_UART_RXD_PAD) - i3 2-4 LP 0 MUX %t

# 2-4. it LP 10 MUX #4310 LP Ah sty

B ' fiiik

LP_UART_TXD_PAD | kit¥uiE (Transmlt data) P UARTSE 1

LP_UART_RXD_PAD | #Ui%dE (Receive data)

% 2-5LP 10 MUX zr%¢ F 1 LP 10 4 B LP Thgk.
7 2-5. LP 10 MUX Jjfig
E LP LP 10 MUX Zjfig
£ | 10 #fk FO KM | F1 R
1 LP_GPIOT LP_GPIO1 1/0/T | LP_GPIO1 | 1/O/T
2 LP_GPIO2 LP_GPIO2 I/0/T | LP_GPIO2 | 1/O/T
3 LP_GPIO3 LP_GPIO3 1/0/T | LP_GPIO3 | 1/O/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/O/T
6 LP_GPIO6 LP_GPIO6 I/0/T | LP_GPIO6 | 1/O/T
7 LP_GPIO7 LP_GPIO7 I/0/T | LP_GPIO7 | 1/O/T
8 LP_GPIO8 LP_GPIO8 I/0/T | LP_GPIO8 | 1/O/T
10 LP_GPIO9 LP_GPIO9 I/0/T | LP_GPIO9 | 1/O/T
n LP_GPIO10 LP_GPIO10 I/0/T | LP_GPIO1O | I/0/T
12 LP_GPION LP_GPION [/0/T | LP_GPIOMN 1/0/T
13 LP_GPIO12 LP_GPIO12 I/0/T | LP_GPIO12 | I/O0/T
14 LP_GPIO13 LP_GPIO13 [/0/T | LP_GPIO13 | I/O/T
15 LP_UART_TXD_PAD LP_UART_TXD_PAD | O LP_GPIO14 | 1/0/T
16 LP_UART_RXD_PAD LP_UART_RXD_PAD | I LP_GPIO1S | I/0/T
104 LP_GPIOO LP_GPIOO I/0/T | LP_GPIOO 1/0/T
T F LP AT (T LP GPIO 45 1) LP GPIO #F{FASILTE , W95y LP GPIO
4T
REFER 21 ESP32-P4 Z51ith i F A B 15 vO.5
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2.3.3 BHU e

o 10 A LB A BN e, W TAE R AR R AOBAMEE (NfsiAL s . ADC). BEUII BETE B Py AL
89, PRILE 2-6 #2mit,

% 2-6. JERBY D RERIEULS

L te f5's fiti il
XTAL_32K_N A5 (Negative clock signal) | i
XTAL_32K_P TEAR PRI B (Pogitive clock sig?wal) FEBEAT R RS0 32 KHZ N Bh A/ it
TOUCH_CHANNEL... | filiif% i imib (55 fil P % J 4 11
ADC..._CHANNEL... | ADC1/2 jii{5% ADC1/2 £ 11
USBI1PT_N... USB D- USB 2.0 43 OTG £ 1141 USB H: [1/JTAG )
USBIP1_P... USB D+ i
ANA_COMP... PO/P1 HLE FEAU L LR 2% 0/1 2 11
=27 B ae YT 10 AT RE .
27, B e

(=7t Buohae !

75 | 10 #fg FO F1

1 GPIO1 XTAL_32K_P -

2 GPIO2 TOUCH_CHANNEL1 | -

3 GPIO3 TOUCH_CHANNEL2 | -

4 GPI04 TOUCH_CHANNEL3 | -

5 GPIO5 TOUCH_CHANNEL4 | -

6 GPI06 TOUCH_CHANNEL5 | -

7 GPI07 TOUCH_CHANNELG | -

8 GPIOS TOUCH_CHANNEL7 | -

10 GPIO9 TOUCH_CHANNEL8 | -

11 GPIO10 TOUCH_CHANNEL9 | -

12 GPIOT 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

ESP32-P4 Z 51 Fr S AR M F vO.5
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2 HM

%27 - g Lt
| B Bem e |

5 | 10 #Fk FO F1

52 GPI0O24 USB1P1_NO -

53 GPIO25 USB1P1_PO -

55 GPIO26 USB1P1_N1 -

56 GPIO27 USB1P1_P1 -

92 GPI049 ADC2_CHANNELO -

93 GPIO50 ADC2_CHANNEL1 -

94 GPIOS1 ADC2_CHANNELZ2 ANA_COMPO
95 GPIOS2 ADC2_CHANNELS3 ANA_COMPO
97 GPIO53 ADC2_CHANNEL4 ANA_COMP1
98 GPIO54 ADC2_CHANNELS ANA_COMP1
104 GPIOO XTAL_32K_N -
LRI B FROA I, B8 554

AR XIZH] o
2 [ iy 2 TR, 1EILEYT 2.3.4 GPIO 4= LP.GPIO a4 41

IREER BB 23 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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2 HM

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 .

ARFATRFAG T, WM E I REA RS Aric. TR0 BB = S GPIO = LP GPIO 4. ansi s 2 4 ),
TR R SR GPIO B¢ LP GPIO &7, il S ER I REm 2

e 1 10 EHAA LT ER R —:
o Strapping 5 - JHENIE R VEEE. TEILETY 3 B A E M.
e USBIP1_NO/PO - BRiAE L R USB H [1/JTAG il g . B4 TS EBic &, 7l FfE GPIO.

o JTAG 10 — il TR IhfE. 1EILFE 2-2 10 MUX #h4t . BEREHOX 24, 7T 1 USB & 11/JTAG #5 il
28l USBIP1_N/P IhEEME: . 1LY 3.4 JTAG 125 R4z .

o UART 11 - il I TIAIEE. L% 2-2 10 MUX it
WAIS% [ A - ESP32-PA LG .

IREER BB 24 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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2 HM

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

% 2-8. LN ES

e s fifiik
FLASH_CS Jri% (Chip select)

FLASH_Q ot (Data output)

FLASH_WP {5471 (Write protect) i
FLASH_HOLD 5 (Hold) AT IS gsh
FLASH_CK b (Clock)

FLASH_D ¥ A (Data in)

MIPI DSI PHY 4.02 kQ EXTERNAL 4.02 KQ SMHL R

RESISTOR

MIPI DSI PHY DATAP... ¥d 1F [A)38 1 0/1 (Data positive channel 0/1) MIP! DS! 1
MIPI DSI PHY DATAN... ¥dfn a)3@1E O/1 (Data negative channel 0/1)

MIPI DSI PHY CLKN B4h 47 )& (Clock negative channel)

MIPI DSI PHY CLKP B 4h 1F )38 18 (Clock positive channel)

MIPI CSI PHY 4.02 kQ EXTERNAL 4.02 KQ ShEHL

RESISTOR

MIPI CSI PHY DATAP... ¥ 1F 3818 0/1 (Data positive channel 0/1) MIPICS! 11
MIPI CSI PHY DATAN... B o midTE 0/1 (Data negative channel 0/1)

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

MIPI CSI PHY CLKP B4 iE [ (Clock positive channel)

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

=29 FRiEv g S T EHEOEM.

A% 2-9. LN

S SRR UL

&1 | Yyt !
] 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 25 ESP32-P4 Z I A B AKUAR F5 vO.5



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=0.5

2 HM

% 2-9 - & kit

S5 sali| Yyfik |

] HOEM FO R
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 | 1/0/T
49 USB_DM USB2 OTG PHY DM l/O/T
50 USB_DP USB2 OTG PHY DP I/0/T
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2 HM

2.5 B

% 2-10. BUAE

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
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2 HM

2.6 HiJE
2.6.1 HuJRAE A
2 2-11 R R B2 T A A (AL R A LU A
A 2-1. LA

Bl Em Hagi !

| AR Jiv) | HdEsR / Hofh ® 10

9 VDD_LP A | LP H Y LP 104

21 VDD_IO_0 | B R HP 10

26 VDD_HP_0O A | BT

30 VDD_FLASHIO 2 | #; A | flash 10 H Jetsg flash 10
M VDD_MIPI_DPHY| #i A | MIPI PHY MIPI 10

51 VDD_USBPHY | & A | USB PHY Fhf USB 10
54 VDD_HP_1 A | BT

59 VDD_PSRAM_O | #i A | PSRAM PSRAM 10
62 VDD_IO_4 | BT R HP 10

67 VDD_PSRAM_1 | #i A | PSRAM PSRAM 10

71 VDDO_FLASH | BFEAL flash, Ak H 50 mA HL
72 VDDO_PSRAM | %ty | % pyekididk s PSRAM, K 50 mA i

73 VDDO_3 | ki 50 mA L

74 VDDO_4 W | ok 50 mA I

75 VDD_LDO B | AL, A R R SRR A R

76 VDD_HP_2 W | B R Y

77 VDD_DCDCC A | BEURIEE, & DC/DC 45 HIHR /- fe At I

85 | vDD_IO_5 WA | B HP 10
91 VDD_HP_3 B | B e

96 | VDD_IO_6 WA | Bere HP 10
101 | VDD_ANA A | B R

102 | VDD_BAT B | BRI, T AN

105 | GND - A D

1ok B 0.6.2 Wik 55 F]iE.

2VDD_FLASHIO %y flash 10 fitH, HiFE TR B4 flash BUE-JRY, ASC b B # e ik L 3.3
V i1y flash 41

SHIFE. HLEOMEFRA M, PEILET 6. a5 K HUE 1 FIEETY 5.2 i TR &1,

4LP 10 4Bl Hy VDD_LP 1k VDD_BAT it g4, & 2-2 ESP32-P4 ¥, 5% 72 fifs, &%
%oV E M > B,

2.6.2 Hujassm
HL YRS TR AN 2-2 ESP32-P4 W, 8% 72 B 7R .
IS F BRI I R AR Ak

IREE(E BB 28 ESP32-P4 Z 51t B i A A% vO.5
S SRR D
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212 UERESS
HUERESY LR HLi
HP LDO 11V HP Hi 5k
LP LDO 11V LP i jEs;
Flash LDO 1.8V/3.3V Al E A A flash fibH
VDD_PSRAM LDO 19V AIHCE A4 R Y PSRAM fitrg
VO3 LDO 0.5~27V/3.3V | "Il E A IMESFHEE
V04 LDO 0.5~27V/3.3V | AIHLE ML IMESITHEE

> as! ;
VDD_LDO ) f X VDD_BAT VDD_ANA VDD_DCDCC  EN_DCDC FB_DCDC| )_HP_0/1/2/3  VDD_IO_0/4/5/6 X VDD_MIPI_DPHY VDD_PSRAM_0/1
Flash LDO *- — usB2.0
VDD_PSRAM LDO Flash 10 LPI1O LPLDO HP LDO HP IO MIPI_DPHY PSRAM
LDO x4 PHY
Vo300
V04 LDO

High

System

¥l 2-2. ESP32-P4 545

2.6.3 B LS

SR B, HA PR AR R E . 205, T BRI AR CHIP_PU fif, ¥t . L
KT CHIP_PU K EHURIS I FrfE ., 5 WK 2-3 ik 2-13,

VDD_LP,
VDD_I0_0, tsTBL trsT
VDD_USBPHY, .~ —

1
1
VDD_PSRAM_0/1, |

I I I

| | |

| | |

VDD, 10,8 1.8V/33V ———#-———- S SERTEEEEEEEEEEEEE T S -

I I

VDD_LDO, | : :
I

VDD_DCDCC, ! ! !

1 I I

| I I

I I I

I | I

I I I

I I I

I I

VDD_I0_5, i
VDD_I0_6, !
VDD_ANA !
Vi st ==+
CHIP_PU - :
B 2-3. L HuRISE iy S 54 el
IREEMG ERHE 29 ESP32-P4 Z 4158 i B AR 45 vO.5

S SRR UL
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% 2-13. LIRS AL S Bt

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[]
30 ESP32-P4 &41):th i ARFAEF5 vO.5
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2 HM

2.7

B flash 45 R 3G 2
ESP32-PA i S A1 flash 2N, FI T4 0 PEAICHR . ESP32-PA S #1A 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

% 214 B T A SPIBG RS flash BYBEHIN Y X7
WL T SPIEHIBIFHE, TS% 5T 4.2.2.2 SPI 34 % (SP).

IREER BB

A 2-14. B LB flash (A IADR G £

ﬁ Ll ey 1 B S Single SPI | Dual SPI | Quad SPI/QPI
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 FLSH_CK CLK CLK CLK

33 FLSHA_D DI DI DI

31

S SRR UL

ESP32-P4 Z 51 Fr S AR M F vO.5
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3 JEBhfCE I

3 A Zl ¥
W RTE L RE (A A, T DAE T Strapping 45 AT eFuse (ECE AR ESISE, LR MRS S
o BN BFIEGR
- Strapping & #l: GPIO35, GPIO36, GPIO37, GPIO38
e VDDO_FLASH HiJf
- eFuse fii: EFUSE_OPXA_TIEH_SEL_O
e ROM H&ITED
- Strapping & J#l: GPIO36
- eFuse {i7: EFUSE_UART_PRINT_CONTROL
o JTAG {35434
- Strapping & #l: GPIO34
- eFuse fii: EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG #ll EFUSE_JTAG_SEL_ENABLE

ik eFuse FIRBGIAE R O, Witk ARG d. eFuse HAERS -k, —HRGH 1, ARRIKE N
0.

bk strapping 48 AR 5 A T AT L B R ) LB AL T FELTOIRAS:, UHCBRIAE. (RIZ R MRk T
RIS E L/ i AR S L AR

#¢ 3-1. Strapping 55 IR D\ fic B

Strapping & | BRINACE | A
GPIO34 e -
GPI035 gEpL |1

GPI036 A -
GPIO37 ey -
GPIO38 A -

FLRAE strapping & IAE, W PAIESE SN R fi/ R . R ESP32-P4 EFHL MCU By M ikt 4%, strapping
B H AP T L MCU

Jirf strapping 5 MIFRA BITr & . D AL, BUF SR RARI AR strapping B MIHME, —ELARFFED 45
LB M. B RS Tosk oAt )y Xk . Rk, strapping & BIAG(EAE D i AR — B AT, strapping
IR SR AR 10 A BB

Strapping & Y {55 I8 e F R K 3-2 FIIE 3-1 Pk 3£ sad 1A Al ARaFad i) .

#¢ 3-2. Strapping AN TS B30

S8 | W Ipe/Mi (ms)
tsy et i), B CHIP_PU S AT, HIEHLERIARE T o
I )
. fRaFetia), B CHIP_PU B4 . strapping 4 178 ki 10 45 3
T TAERT, W strapping 45 JAMEL I TH]
IREE(E B R 32 ESP32-PA £ 51|ith i B AR#A% 5 vO.5
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3 JHZHLE

|
|
l
|
Vi RST == === === - ¢
!
CHIP_PU !

Strapping pin

Pl 3-1. Strapping 55 I IRt S50

31 BN BB
SIS, GPIO35~GPIO38 Hfrlpe i jlahi=t. ¥k 3-3 A B ahiiXiz4).

# 3-3. R AEEATEH

A GPIO35 | GPIO36 | GPIO37° | GPI0383
SPI Boot 1 TRE | EEE | T8E
Joint Download Boot? 0 1 fEEE fEEE

TP R BRI BRI
2 Joint Download Boot #3 F % #H A F Rk =t
e USB Download Boot:
- USB-Serial-JTAG Download Boot
- USB 2.0 OTG Download Boot (H&&f# il USB OTG HS il #% A
FS sk, USB OTG FS &l #8 A SCHRF A8 [l 4 T4 )
e UART Download Boot
e SP| Slave Download Boot
84 5 GPIO37 Ml GPIO38 bhfE, %% (ESP32-P4 i RZHZ Tty >
AT S K Boot 454 .

& SPI Boot #:U T, ROM 5l fm#ke 7 il A SPI flash w2 7 ok 8l R 5

1£ Joint Download #x~, F Pl USB. UARTO = SPI slave 432 16— dE il Sc 2 F # % flash, s 36
R R L2MEM J521T L2MEM HgRE T

I4: T SPI Boot il Joint Download Boot £z, ESP32-P4 4 37 2 SPI Download Boot 43t , 1 W, «ESP32-P4 4 A %% F Iy

> T SR Boot =4 .

3.2 VDDO_FLASH i JE il

ESP32-P4 m] PAfiE i VDDO_FLASH %4 flash fitre,, VDDO_FLASH ERil#iH 3.3V HJE, FIPAEIRS
EFUSE_OPXA_TIEH_SEL_O fiffi VDDO_FLASH #ij 1 1.8 V,

IREER SR 33 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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3 JEBhfCE I

#¢ 3-4. VDDO_FLASH Hu 155

VDDO_FLASH Hii > | EFUSE_OPXA_TIEH_SEL_O | HiJ%
3.3V
2 1.8V

flash FaH: 2%

PR R AR R A T
2 S 2.6.20 WiRETE,

3.3 ROM H&FTEI#EsHI

R adhid i, ROM AU HAERFTEN & :
o (BRiA) UARTO #i1 USB H: 11 /JTAG £:1H15%
e USB = [O/JTAG J5 4%
e UARTO

EFUSE_UART_PRINT_CONTROL £ GPIO36 #1il UARTO ROM HE$TEl, g 3-5 UARTO ROM B E4TEp 44
Jiw

2 3-5. UARTO ROM H BHTEI:

UARTO ROM H &#TEI | EFUSE_UART_PRINT_CONTROL | GPIO36

0 el
flife 1 0

2 1

1 1
K] 2 0

3 pets

T NPRLEE R ERA R R A

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT 4%l USB Hi 11 /JTAG il ROM HEITH!, W1 3-6 USB % 1/
JTAG ROM B EATH 4= Fi7R.

#¢ 3-6. USB H111/JTAG ROM H &FTEp#s il

USB Hi11/JTAG ROM H#TENFsi | EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT
fE i 0

KM 1

PR SRR R AL

3.4 JTAG {5 5 dnfisifil

TEZAGRZ B B, GPIO34 nl T4 JTAG {55 . %4 MIBCA Wil L R RirapH, strapping F{ELA 2 i A
AT BEATARES B SN HL e 2 o

W 3-7 JTAG 125 iRz Fias, GPIO34 5 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG %I
EFUSE_JTAG_SEL_ENABLE Jt[E# JTAG (551

ST R 34 ESP32-P4 RIUH HHE KU 45 v0.5
S SR L
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3 JEBhfCE I

Fé 3-7. JTAG 15 2 Jdsihil

JTAG 1555 EFUSE_DIS_PAD_JTAG | EFUSE_DIS_USB_JTAG | EFUSE_JTAG_SEL_ENABLE | GPIO34
0 0 0 Z
USB & 11 /JTAG £k 0 0 1 1
1 0 Z % 2
0 0 1 0
JTAG 45 2
0 1 ey 2
JTAG %4 1 1 2 s
VMUK R BR AR BRI
2l MTDI. MTCK. MTMS #I MTDO.,
IREE(E BB 35 ESP32-P4 £51ith F H AR A% vO.5

S SRR UL
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4 DIk

4 etk

41 AR5

AT T R BAERAZ LAy, OIEHUALHEES . RSE DMA. fEifds 2145 . R FMZ T,

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

4111 EatEfeAbPRES
ESP32-P4 #5#— Nt BE RISC-V 32 MU AL LS .
bt
o TYUIKLRIER, STRE A00 MHZ [y
o RV32IMAFC ISA ISA (354-4:424)
o I Zc )& (Zcb, Zcmp, Zcmt)
o CHFZb ¥
o SCRFHE X Al 5 DSP 4 (XespV)
o ICHFHE LREFEERE 4 (XespLoop)
o HZE RISC-V AbFRZHAZ B HrIkr (CLINT)
o AT RISC-V AbFRZHZ Jri i v bz i &% (CLIC)
o SR SCTRIZIfE BHT, BTB 5 RAS
o RHRZE 3 AHECET /SR
o YHRZ 32 4 PMP [Ximifil 16 4~ PMA [X i
o RIS ALER S PR
o HT I USB/JTAG #:11
o %8 RISC-V JHiRH1E v013
o 5 RISC-V Trace 7l v2.0 FEA M trace B THIR,

411.2 RISC-V i E:4iid % (TRACE)

ESP32-P4 i A ) RISC-V B Ergi b ded it 7Bl 1 AE CPU SAATIL AR iR IFANIB BR M5 B Tk, AR
X AGEHATEIRAR S HTRIEAL . EHEHEE] HP CPU YR8 B 11, TFIHE BRSNS J5 1

fAE AR SRAM i,

itk

o 7 Efficient Trace for RISC-V v2.0 (RISC-V E#GEEEHITE vo.0

o SRR R HEAR U S B AR

IREERRRHK 36

S SRR UL

)

ESP32-P4 Z 51 Fr S AR M F vO.5
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4

etk

o SCRRRLUERR

o SCREE SR A A B IR R bt

o HFRIAES (sideband signals) f4filiE ER ki
- VAl A B O P R
- hart BHER, SRR BRE RO R R AR
- hart ZALG, IS EIR e — R S 45 1R AR
- FIFO BP¥-AS #2145 hart

o MR HHEIE AR A il 4

o FTILE A A
- TR AT
- BRI
- KM

o CRFEADIREHRI

o SHEMEHEE

o GBERFA AR I SCREREFA AR

H

o FAPIHIE
— LA B A A 2
- FA K

o HA 128 x8 {ii FIFO, T ZAfr¥dEt
o SCF AHB G Sk, AT E:

411.3 AbPRESIRA TR

ESP32-P4 & 32 fif RISC-V XU AL Bl g ST ifE RV32IMAFCZC 4 Ji€. Ji b, ALHRARA SHF 2 X sk
248 Xhwip PAReE 72 SC Al 5 DSP 47 ) Xai, Xhwip nTEARIEFA A A5 S80R, Xai nl3 it Al 5 DSP H3k
P ppVE

itk

o B 8 A~ 128-bit £ 5T H w7

IR AL PR - S/ Atz B &
XFFFE ARXS T 128-Dit A7 Y i) 5 Al 0 2/ Ak
A HCE A S AT

IREERRRHK 37

S SRR UL

128-bit {7 GEH) [l AR B, AIEIAIE. k. k. B, BAL. HESE

ESP32-P4 Z 51 Fr S AR M F vO.5
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4 DIk

411.4 (RIEEAbRE R

ESP32-P4 54— AMIKT#E RISC-V 32 i iz Ab#i4% . LP CPU W DA THEIE R TAERA T ¥l HP CPU, ]
PAITAER SRR I AL HP CPU RHHATAE 55 . LP CPU FI LP f7fids e Deep-sleep B R ifffr TARRE .
B, JFAE R LA LP CPU MRRFAFICTE LP fififd, (ILAEASTE Deep-sleep BE R LP 10, LP Ahi,
Real-Time EH} &5 .
Fetk

o “YUUKEIN, SCRFRGR 40 MHZ [ ehi A

o RV32IMAC ISA (J54-4242H4)

o SCRE 18 AN R

o P (DM) £4 RISC-V P vOI3, SCRpdEdAT I ARHERY JTAG/USB i A i 4

o TEPHA G A RISC-V AL vOI3, AA 2 MW/ Mg A

o TR U HERETE TR T

o T HP CPU sl [f] HP CPU % 3% Hulkf

o WA HP fFif#R I LP fE6ka

o TR A A S )

41.2 Z%: DMA
ARFIE TR RS DMA,

41.21 jfiJil DMA ¥siilZs (GDMA-AHB, GDMA-AXI)

B AT # 7 1 (General Direct Memory Access, GDMA) JIF-7E 55 77 it  [8] A S AT fili a5 77 fif 2 2 1]
Fefitr s et . FrE Rl DAE TS CPU TRl 0L N il CDMA Pt s, MimPER T CPU By TAE
B, fem TR,

ESP32-P4 i GDMA =il g A Wi Fl, 2 M DAE BV AHB i AXI ii2k, PARfRiFR-h GDMA-AHB il GDMA-
AXI,
o Zutly:
~ GDMA-AHB: AHB sk zfy

- GDMA-AXI: AXI B ZR A, STRFIRBE R 8 HLI e (out of order) FITREE N 8 iy Hik 44 (outstanding
&4 )

o FAEH DA R AL, AR B T AR
o CHHMEEHHEFNK ] (size) Pilh)
o MfFFEK:
- GDMA-AHB:
* HORTFAEAE AL RS

IREER BB 38 ESP32-P4 Z 51 Fr S AR M F vO.5
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4 DIk

* B LR
- TR RSN R A A I 2 ) e R
- SRS RS N A ] 16 PR
- GDMA-AXI:
* REARATAEAE AL DR SR
* B LR
- BB RSN i R n AR N A5 ) FEESR
© AN AN 2 A 16 TR Y
o HFHER
o GDMA-AHB Vi f7fifigett, FF INCR4/8/16 %58 K &4
o KA =AMkl E A =AY E
o T3 SO I C B A SR
o SCRPEEIR] LSS PO E PR
o IHHEIRIZYIRE
o SCRFEERYIS IR AL (X GDMA-AXI 37 FF)
o ORI CRC 5T TIRE

41.2.2 VDMA $512% (VDMA)

DMA (ELEEPAFUII) RSN CPU, A R R MRZI e MUERIRIE . ESPB2-PA L) VDMA g2
— I DMA, SR EAEIREA . AR B INBEEIE B O RE B VOMA B 5D AXI fF
SR, R AXIS FRAENIL, AT AX) UL, SRS PR MR DU L BT
Pt

o AN, IR Y, SRR BRSO

o 2/ AXL AL

o SCHpt MIPLDSI (RURHEFTEE ) ISP (JHIRIFSALIER) HOHT

o SCRFIFHRR STPRRIR I, ISP STFRERZ I, MIPI DSI STFHEEZ G DMA (64

o DMA 642 UcA 5

o SBRIEHIT . ERKE. (EHICNTRE

o SCHRRYLEH

o BTG, AT ARG RIS Yl

o SRR ARG R LS el 2

o TR E Il

o SEREHE, PSR

o MRCEILIH LSRR

IREER SR 39 ESP32-P4 Z 51 Fr S AR M F vO.5
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4 DIk

o CHFHT VDMA BAMSATE A iifa il
o SR T M T8 2 [A] 4 W R e e

41.2.3 2D-DMA £:i2% (2D-DMA)

2D-DMA = il e & T —4E QAL HY DMA, 1632 K GCOMA-AXI iy At RE LA -, 3% 1 75 Bl (Reorder)
FIE (o273 [H) 4445 (Color Space Convert: CSC) Hifg, REMS T 4 +F JPEG FlI PPA Shiiiudiatehi K. 2D-
DMA SRpFA# e BIAF s i f b, T ARE 2 SR MAT fift e 19— Bt 2 (8] o 21 75— Botbhik =S 18], I 58 B 5
[FIEES A

itk
o T4~ AXI EHLE N
o SCHRF I HIUhEAEXT T B i A
o CRHFEEITEE. SMREITEME (RX). DARAFREEISMBE (TX) A% 14 i
o U AMNFERISMGEIE, 3 MM B IEIE
o H5 PPA FI JPEG [R5 4 f#RD 28 41 i%
o SCFFRREH AL
o SRR A IR fiE
o FREEMIEY . MERE

41.3 ArfifdsdlISiE
AEATIA TAEE AR, PREER AT, DIAE B3, PASE B A A
ESP32-P4 (st MLSLE R APl 4-1 sk 4t 25 BT/

IREER BB 40 ESP32-P4 Z 51 Fr S AR M F vO.5
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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 | oxg000_0000 0x8000_0000
OXB3FF_FFFF OX83FF_FFFF

0x8400_0000 0x8400_0000

External MMU OX87FF_FFFF 0X87FF_FFFF

Memory non

0x8800_0000 0x8800_0000

OXBBFF_FFFF OX8BFF_FFFF

0x8C00_0000 0x8C00_0000

OX8FBF_FFFF OX8FBF_FFFF

non-cacheable | 4,8rco 0000 0x8FC0_0000
OX8FC1_FFFF OXBFC1_FFFF

0xBFC2_0000 0x8FC2_0000

OXBFEF_FFFF OXBFEF_FFFF

non-cacheable 0x8FF0_0000 0x8FF0_0000
OX8FFB_FFFF Ox8FFB_FFFF

0x8FFC_0000 0x8FFC_0000

OXFFFF_FFFF OXFFFF_FFFF

Pel 4-1. Huhlmi S 85k

4.3 - FRGHAFfifG

PBAE Bl 2

ESP32-PA i) A A7 fift 45 -
e 128 KB [fj HP ROM: 200 MHz, FI-F HP CPU [ ¥ 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 ¥ eFuse: 1792 (R4 1N, T AP ek s 1D 465 5
8 KB Ity HP SPM (#i#£4¢) : 400 MHz, FIF HP CPU [ Hustiil)

IREE(E BB 4 ESP32-P4 Z 51t B i A A% vO.5
S SRR D
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o 3Py PSRAM
— PSRAM JO/NBEILEEH 1 ESP32-P4 7 515 % 3 1k
- BRI 250 MHz
- K 3FF 64 MB fEfif =5 [H]
~ SHE XTS-AES BEUFIIARE, 15497 PSRAM thf e FIAR:

- AT, ATPALA 64 KB BRILSE] 64 MB i 2SI sliBdleas1m), SCiF 8 i, 16 fir. 32 Al
128 (s

PSRAM )t KEE IS 1 T8 113 MR a0 T A2

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

Horr:
e line_num J& PSRAM F%icia 2 4 &t .
o edge_mode sz PSRAM HIIFRAE, 1 N BIHTRAE, 2 R EHrRAE.
e PSRAM_max_freq & PSRAM [ &z miaf T i,

DA ETESSE N PSRAM 250161, HIIS TN 16 x 2 x 2560 MHz = 8 Gbit/s.

HNEBAEBk S

ESP32-P4 7 i@ SPI. Dual SPI. Quad SPI. QPI £ LY B B2 AME RS Bm ek 120
MHz,

AR flash W] AR 2] CPU 45425 10] o RSl 25 0] . AN flash s KSR 8 i 0l 64 MB, ESP32-P4 /55t
T XTS-AES WREAInfEashae, MM IFE#E flash B pgRe F Fdde 24 .

Wit R AT, ESP32-P4 — k2 Al PAIFIETA -
o SN flash DA 64 KB By F] 64 MB 354251 .
o SR flash o n] PARA 64 KB fyHemiifs] 64 MB Hsegidaasia), SZkF 8 it 16 fir. 32 {iifil 128 {iiZHi.

e :
R BEEERUG, BT AE E AN flash 2] CPU Hihil 23 &) it i i o

41.3.2 eFuse #iil2% (eFuse)

ESP32-PA4 gy —B 4096 {iiff) eFuse 7riifidi I TAF SN BN P s, SN — Lo PR 12
HIBE. RGBS EOA BN RS %455 . eFuse fEER &AM — BEURE N 1, WIREEFRE N
0.
Rk

o 4096 fi—U MR g fit (A 1792 AMRE AN EHH)

o LEE ORI T E:

o BREURIATIE

IREER SR 42 ESP32-P4 Z 51 Fr S AR M F vO.5
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o [ Z (T2 7 RIS EON

41.3.3 Cache

ESP32-P4 R W4l cache Z5# .

o L1444 cache [l f/Nh 16 KB, Hek/Nh 64 B, DU RS2 AHES

o L1 %idi cache f R/l 64 KB, Hk/Nhy 64 B, WIGZHAHEE, I write-through #1 write-back FifhE 3
&

o 12 cache [k /vh 128 KB/256 KB/512 KB, Hik/Ny 64 B/128 B, J\J44LHIE:
e 7§ cacheable A1 non-cacheable 5]

o H% pre-load ThfE

o S lock ifiE

o HFREEFHLSE (critical word first) IR FTE S (early restart)

41.4 ZRSHE
AREETHA TR ARG R R T R ke 2 FE AR A L0

41.41 GPIO zgHkh kA1 10 MUX
ESPS2-PA 314 55 1~ GPIO 41, JLr i 163l (LP) GPIO I 39 4-FitkE (HP) GPIO #1H. 54+
AT 0 10, SOL BRI

o FIH HP GPIO A i f4A HP 10 MUX, HITEE: HP AMSIRH A AAF Z R IR TAEATRY GPIO 45, I H HP
SIS i (RS LT R R GPIO M.

o FIJ} LP GPIO ZZ 4[4 A1 LP 10 MUX, WITCE: LP AMABH S A MR SR I TR LP GPIO &, I H.
LP Ahseise i 5 i) MR 2 R LP GPIO .

ISR A [ 20 R GPIO 5. Fik 55 A4 GPIO 45 iy 45k - GPIOO~GPIO54.
o GPIO %M O ~ 15 3}y LP GPIO 4, W HP 5 LP A#M3{H .
o GPIO % 16~54 2}y HP GPIO 4, HAEH HP #hfdi Al

Fitt
HP GPIO A B ILATLL FRFHE:
o HP S1igkhy At 55571 GPIO E -2 iy 2 SE i
o 222 /> HP A Af 5 TG EEFERE— 1 GPIO BN AL 5
o 43/ GPIO IOt 5T AR F1 232 4 HP ShEl Hi i S £ — 1>
o HP 41ifkhi Af5 54 GPIO SYNC LA % HP 10 MUXEFTi 4
S GPIO KL A A B TIE N

IREER SR 43 ESP32-P4 Z 51 Fr S AR M F vO.5
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o SRR BIDE P AR S BT
e % F§ Sigma Delta il &4 (SDM)
o CHE GPIO fAj i A
o 45 HP GPIO M
HP 10 MUX HATLL F 4§tk
o P51l 55 4~ GPIO (GPIOO~GPIO54) it HP 41 i /)
o A GPIO AR ML — 25 17e, I THBIAE MM/ BB/ L. SKESREE . DIREE RS
o SCRERIUE SN SPI. EMAC 45 B H2id HP 10 MUX it AR thAMS ,  SE8L B A 1) i AUk
LP GPIO A& it sibs: HAT 4n B«
o LP AMEH A A5 5 A1 LP GPIO 45 2 8] i) 4= 3 i B
o 144~ LP SMi A G5 AT DAEFRE RS — > LP GPIO i A (55
o T34~ LP GPIO I i 55 WT LA H 14 4 LP Shscdi th (5 St —4
o SO GPIO B axt i A M55 24T IR
o SZFF GPIO faj iy A%
o Y H LP GPIO Mefii
LP 10 MUX H.A7 1 F 4§tk :
e 16/~ LP GPIO 4] (GPIOO~GPIO15) fi: LP 4 fi
o A LP GPIO IR —AN2rfEae, PRl B MM A /Mt . BB/ TR BKESRE . RS, 10

MUX 325 it
41.4.2 A

ESP32-P4 AL U A B i 55X, 43l CPU & (i (CPU reset). K& (i (Core reset). R&HE i (System
reset) Mits F 42 47 (Chip reset) . [t B2 041, HAb S A5 SR i b NAEAFAE B .

o SCREMUFN ALY
- CPU % fi;: 4 {z CPU ¥, HP CPUO. HP CPU1, LP CPU &4 —£& i~ fir. Hr:
* HP CPUO L5 2 H sh B (i ;
X HP CPUT LHUSBAE TEALRTS, FRETFIRE AL
* LP CPU EHLEAL TR ALRAS, FREMBE PMU BEIL.

- WRE N tdh HP LAK LP By NAZE (i, B2k LP AON DASM I HA K ¥ 2R 5t . HP WA At d HP
CPUO. HP CPU1. HP #p. HP GPIO %, LP W% (ifuff LP CPU, LP #M&%:;

- RHENL RO EITRIIFERGAE NI RS
- WREN: BN

o SRR AL ANGEE S AL -
- B CPU BC A 573 7 nl il A B A0 5

IREER SR 44 ESP32-P4 Z 51 Fr S AR M F vO.5
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- REPFALAL: RO LR R R P B %

41.4.3 Wap

ESP32-P4 [y i 1 2ORIETPRizrds (oscillator, OSC, 4#% RC ki HLE) . bk (XTAL) Al PLL B gh/E i i
AR E A A 1 S 2 B0 R P R A I SRR AR B, AR S R T AR AS [ D AR
FIPERE TR A PRI RS AT Y T A4 o

ESP32-P4 AP ARIEIFALE , w43 H
o EbERERS SR, %% HP CPUO/1 FiI HP A f i T AR o
- CPLL_CLK: 400 MHz P35 PLL B4l (2% 42 XTAL_CLK)
- MPLL_CLK: 500 MHz N#B PLL Wb (220402 XTAL_CLK)
- SPLL_CLK: 480 MHz P PLL IH4f (S22 XTAL_CLK)
o RTIFEMS S, - BERRIIHFE R Ge LA KR AL TARDIAERE I SMER AL T A
- XTAL32K_CLK: 32 kHz AP mth
RC_SLOW_CLK: P18 RC iz, MiEn I8y ({@#4 150 kHz)
OSC_SLOW_CLK: AME(LEHE#, WA 32 kHz
XTAL_CLK: 40 MHz S}l i Hi i 4
RC_FAST_CLK: M RC fikizas it el , M nl iy (lFh 20 MHz)
PLL_LP_CLK: Py PLL B4, 3%k 8 MHz, B34 a1 XTAL32K_CLK

41.4.4 PR
ESP32-PA JEF i) F IBTAR 4 K5 S BORI A By W i SR S 1) CPU Hr
itk

o 12U 126 AN BT A

o LI 32 4> HP CPUO Ry4hilrh il 32 4~ HP CPUT iy Sl W /Ay i

o SCRFACTANAR BT 24 BT A AP IFRIRES

o SCRPRFZAS TR ] B> HP CPUO Hilal HP CPUT Hilly (RISE=2H1#T)

41.4.5 AR5 MR
FHHE S (ETM) SIS 50 DAL EEIE . BN 1 AT ARHE 46 E M SR U BT R 48 8 Sy
155, MM SMATIEEAE S5, Jof CPU T,
P
o SFFMZ M P
o SFFREZAIMNAE M E LS
o ¥4 50 AR MCLECE Y ETM JHHE
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N
=
and

Efifiid

o FRMEIERNCEN SR DU IR SR AT R A, Rl E R B ST ARG BT R L5 B

A ETM GBS AT ASRSZAERE . Yl E R RERS . EAXWINFTCE R FF, A S A W 2 A

R & E@

o FFAEE RN FALS RIS

o REMZFERME, BT S RYSMEA : GPIO, LED PWM, i HIE M & . RTC It REUER % MCPWM,
WREAERGS . ADC, 12S, LP CPU, GDMA-AHB. GDMA-AXI. 2D DMA i PMU

41.4.6 (RIJFEAE PR

ESP32-PA R 1 Se i L AT BEEOAR , R ATEAN [R A DD FERE (2 ] U145 - ESP32-PA ST I FERE AL 1% -
o Active Bi:{: CPU AT TARIRES, Brashstynl TAE,

o Light-sleep #i: CPU #{5z47. LATMeleef: (F41l. RTC EmResMRHis) ARmMelibis . 1=l
¥ CPU (R L2MEM) PABCRFR M M ARIESE PRt R G E (WL ESP82-PA JIREMEIR) S xH], #t—4
PEARIIFE

o Deep-sleep #ix: CPU (& L2MEM) FIRHRI4MBE (L ESP32-PA IIREHEIR]) #ixfsirh. ARIIFEA it
(LP Memory) A TARIRE, ARIIFERGEMIHE I M AR 75K K o

41.47 ZBREBEMNE

ESP32-PA i AT 52 (L34 A5 . WSk I8 T I T L SR BT A 255 PR T, 4 DA PR
S T R T
i
o SR 52 BrEHHERI A 52 B
o SRR APB_CLK I HhEEhAY 217 %
o SCF ONT_CLK BB, Pk iR TH555% 16 MHz
o Jil’% XTAL_CLK (40 MHZ) £ CNT_CLK H4hjg
o SCHF 52 (I () A1 26 R BT (50
o CRFTIRITER
- BRI R I F R (), ARk
= PESHRAEGR: RS (50, I
o SCRMRBBEAOIEAL () SRS (50, =B AR L = S o

o SCRFRPFICEBMEVIAE. BIan, SZFpM Light-sleep MR J5, FREUE I il 402 RTC Emb&ic
SRIIENR I [R], Hf BEA TR

o CPU b5 RSB TAE LIRS IS, ARG E 4% il PR 11iat 7 sk Sz T
o SCRFFHES IS (ETM) Sifdi

IREER SR 46 ESP32-P4 Z 51 Fr S AR M F vO.5
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41.4.8 EhiEs4l (TIMG)

ESP32-PA fu & Hi AN I A2, A I 4 1 /0 P 2 B 2R — > RGO T2 B2 (MWDT) . il s B
ARECT 16 SLTAM AR F 54 LR [ Bl E TN B AT A
b
o 54 {7IFEETIERS, T EL A Y i i
o /MR : PLL_F8OM_CLK m XTAL_CLK 5, RC_FAST_CLK 4
o 16 [P MM, SR ECH 2 F 65536
o RN H TR S
o FSHIIRE BTG
o T R T A AL
o VIR TN AR 1 S R B v B i A
o WP F—E T RIS A TIMGO (¥ iR
o PR PR
ZREA ETM AR 45 Rt

41.4.9 FHI et (WDT)

ESP32-P4 g ZAEUFH 1M B2 WA ER 2 PRGN EREE I IMEREE, 458 MWDT, LP £
G RTC Bl ER#Y, 4855 RWDT,

T£ SPI Boot 5, RWDT FIEHT#$4l O iy MWDT S ERIAMRE, ARG | St e rh A AR R4S iR, IFkE iz
7o

ESP32-P4 i —AMEILE | M s #8—BIE T 140 (SWD) . #RIE T 1M @ s AR AR T FE R %, W AR
ARG TF R RIS T BT, THELERE RS

b
o VUANHYBE, BT AT R e [ R e
o HHIENE
- MWDT: thif. HP CPU & {ii. HP W&
- RWDT: fillif. HP CPU & fii. HP W& (. RGE N
o [rB: O flash JBsh{#d (SPI Boot ##):
- MWDTO: Emffik HP NI (L
- RWDT: @k R4 10
o BRI, [EREH AR O AL
o 32 EN AR
o [RPBE:

IREER SR 47 ESP32-P4 Z 51 Fr S AR M F vO.5
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- MWDT: PLL_F80M_CLK, RC_FAST_CLK g XTAL_CLK
- RWDT: LP_DYN_SLOW_CLK

41.410 Sz bh 2

RTC Timer J2 3P ESP32-P4 (RIJFEE PR — A B, RTC Timer j2—> 48 fipynl Seitiigy, HEAEH 2
TEARIIFERIR, 24 HP RGE 1 @ s AN T ), 4R2h R HRHEE TR IR ST o R A SCRFC 7 I
Wr. LS ARG e A B 2

o A8 {fYititae

o filt A FE A PSR R AT 2 SRR S
HP R4 (i
CPU #E A stall k7S

CPU B stall JR%

AR B

A IR IR A 5K P

o HILALE A 7R A RTC Timer {055 24 i i} ]

o SCRPEATHROT I UCRFE S0 5 A e []

o SCREAE EARI 207 A vy, bR 220 PR, T[] B T A AR 22

o [ LP RGBS AN AT A AL/ REIRIY A 226 RTC Timer 45 155 (37

41.41M KPR EsH] (PMS)

ESP32-P4 £t APM (Access Permission Management) R s 5117 7] (1 A BRASHE .

Kk
o I DMA FHLACE 32 414 %k X 7]
o SCREAST Pl CPU R M R X N A7l . ANERATAE 25 DA S AR ZF A2 i) 5 ) AR
o SCHFHINITIRE
o ISR BICKTIAE
41.412 ZRBiHAETS
ESP32-PA it i H i) R G ZF A7 I T B 2 Al BoEs B D fig
Kk

o {2 SN AL N A A
o il HP/LP 2L
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o il R ORA

41.413  HihiEik
A R T DARE BT R A i A b SR R ), FR AR R AL BE 0 AN H AR 1C SR I AR, DAE Bl ot iR )
FFRDARA A 1R
Febk
o PLWEM: W — AN SRR AU AL BESE (High-Performance CPU, HP CPUO fil HP CPUT) a2k B Ar B
WIAFE AR LY TRl N A TR S AR, ek b S ) P e A 1525 0 DU il 2 v
o FRAREl (SP) Wail: Mo B st 2 10 h B A L, e e 9 R 0 A v
o PUEITHEES (PC) idak: idsk PC, WRARS b—k HP CPUO = HP CPU1 & {1y PC {H.

o BAZLUiMILoR: LR ELIEE, 4 HP CPUO, HP CPU1 o DMA 5 [ JEANERIRMENE, &Ik ILIkE
AR SRR, Hiib A PC{E (fidsk HP CPUO = HP CPUT H#ERY PC) , JFRFIXLE(H HICxRE] HP
L2MEM H,

41414  LP SR

ESP32-PA4 U4 —A> LP [EAEfs il getiith , BYe@ i AL PASEEL LP CPU Fll HP CUPO/1 2 [a] i %4 i) A2 ) i
Ho LPfEAEE st & 16 4~ 32 ff5 E A A7as nl it LP CPU Al HP CPUO/ fEfi 15345 B, Hid 1t oy
HLHISZE LP CPU A1 HP CPUO/1 27 A A2 )13

o LK 16 4 32 fiifE E FAT A AL A E A

o 4% LP CPU AN H 52

o R HP CPUO/T 4B HIH S 2

41.415 RIERINZS

ESP32-P4 i R HeA: il s il ARG A7 VDD_ANA, VDD_BAT f i He, TEFHePud N7 = HiRfE (BAh 2.4
V) PATRIS Al A5 S, IFREATAI SRR, NI SE PR e (%02 flash BEbR), BT RIS ICE S
ITE], FHPAMRAE . % B2 .
e 7 #5 VDD_ANA 5 VDD_BAT % I & A6
o SCRFMIRPRG A
- B O YA RR Ik B BEE i) B EL S il A v T, AR I B A (3 7 5C
- BT KRR G R RGE AL
o SCRFHLA FIE-5 MerE f JE Y E
o SRR G A LS5 G
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4.5 s e
ATEATHR T ESFEN T TR R AR R e T RE .

41.5.1 AES Jidize (AES)

ESP32-P4 N'E AES (gt hnsehse) RECEMEgs nl ffi ] AES Bk, seidRnnfgsizs, HA typical AES
H1 DMA-AES Wifh TAERIS. AT S, MERET AR AES i3, AES I 45 RES A K HbARE i3
JE. 4k, ESP32-P4 AES Jis g6 & v i B 057 MGt (anti-DPA) Thig, $4t T meatt.
e Typical AES TAERER
- AES-128/AES-256 Mfit# izt , fF&briE NIST FIPS 197
o DMA-AES T /=
- AES-128/AES-256 ffsisE, #&kriE NIST FIPS 197

- e (nag) B, FFEPRiE 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)
- B/ (Galois/Counter Mode, GCM)
- ik
o WL ERIHSFIEIGE (anti-DPA) JikE

41.5.2 ECC % (ECC)
MG I ity £k %5 2= (Elliptic Curve Cryptography) Jg&— ik -1 B i 2k B0 1 AP s i s s, RS T
X RSA Bk, (MBI % SRR RS SR BAR 24 SR G 5 42 Ak o
ESP32-P4 ECC B i # SHF X T T e & A BLRHESY . JHIIASEBIN ECC HEAEST . 7k 51k (4 ECDSA
SFEEE) .
bk

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

o PROLIFIRIEARR AR, RIO5SARAR R Jacobian ARAR A

o SRULZFINHE NG, WA SN, SRR EE

o SROLELT R BT Z R TRRGE R, AR, B, B, Bk

o R SLSE AU TR o A

IREER BB 50 ESP32-P4 Z 51 Fr S AR M F vO.5
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o UFFRATAEM, YT E M 5 s
4.1.5.3 HMAC gy (HMAC)

HMAC Jfini#i#s (HMAC) #itf I T il SHA-256 Wy 5338 RFC 2104 AR i % 4711 A5 BAAIERS (MAC) . &
AL TRECSCRR HMAC T8, WAL T3 b, S T HERE .
bk

o {fiH5r1E HMAC-SHA-256 53k

o S H AT EC A E (4857 ) HMAC 11804 hash 455 (TR AT#Eat)

o AR B Oy ST 5

o SCRPAE U MRS (FATRI)

o RN JTAG (FATHEX)

41.5.4 RSA ke (RSA)

RSA JFASFT N ZASE T “ROA HRIFRA A" WAL T F SRR (S, BRSO MR I i
SERIEATI LRV A0 . 5 A0l RSA SEHIEL, REFE RSA MIH By A5 R T He . RSA MIEEHE % 5%
BB TRIE, HATRBSHRIEE.
Fi

o KHMTGER (CHPI I

o KEBTGETT, BTk 4096 fir

o KETREF , EHTHA IS 2048 i

o« ZEEH TR

o SEHFLEE T SE UG T

41.5.5 SHA Jindizs (SHA)

SHA (ZZAMAAGTE) BELFIdd vl 5 i SHA G257, HAT 2 SHA Fil DMA-SHA b TAERE, A HUE: T4fik
R SHATZE., SHA {1 I s REfS R K b iz S

o 3 FIPS PUB 180-4 i bA FiZ 57 M
- SHA-1 28

SHA-224 =5

SHA-256 iz

SHA-384 iz

SHA-512 125

SHA-512/224 iz 5
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- SHA-512/256 554
- SHA-512/t 128
o Iy SM3 iR Hk
o PRI TAA
- R SHA TR
- DMA-SHA T./Efit
o ALVFEHA (interleaved) ZifE (X FRHLAL SHA TAFEAEK)
o AVHPWIIIAE (1R DMA-SHA T{E)

41.5.6 RSA %% #4445 (RSA_DS)
B LFARM B E2AE, BTRIEE BN ESHEM S, AR W] T RS ek a 50y, =%
IIEN R 2 B
ESP32-P4 {4 RSA #7254 4% (RSA_DS), mIHRMLRE I, wmscdh i T RSA B%72544 . RSA_DS 4%
fifif RSA_DS_KEY (1 HMAC A= sk i 4 BlLgs il s ) M pioeinEnsE, iR hE4 . bkt
e EE, FWAE T BT, NMeEME% RSA 2554, HMAC 8 S H B A/ i B4, 2 H
A PRSI E B, BT PART] I .
ek

o WHFK IR KN 4096 111 RSA 754 %45

o CHFYIR RSA_DS AMESEHL )28 AL A B

o 7 F SHA-256 5%, H TR A% fe Bt & Sk

4.1.5.7 ECDSA ¥y%% 424 (ECDSA_DS)

TR, A I h R 25 44 553 (ECDSA) 2 5 Fi A 15 il £ 35 A X B 725 44 v (DSA) BRI
ESP32-P4 f1) ECDSA %724, 4Nk (ECDSA_DS) m izt ECDSA 2544, [RIBfHfi fr2s 24 il RE I B s 1, B Ik
HEMER . AR R R EI, AN ErEeE, HTFRENEEE, fH PR A,

o SRR A M R U BEIE

o UHE A NIST HAF Hh 4R, 4)5lE P-192. P-256 fil P-384 (E.fAsE X I FIPS 186-5 $iil)

o VIEZFISTE Y, f13E SHA-224, SHA-256. SHA-384. SHA-512. SHA-512/224, SHA-512/256 (H.fk
JE WL FIPS PUB 180-4 #iii) FIE% SM3 vk (H A4k e UL SM3 %l 44 55:)

o SCRFIEH SM2 Fyh (HMoE L SM2 IR il 2k A 91 i 33 )

o fefite LA Errt
- AR TARRE T R SIAST5 FARSE S, BI7 170w 1) R it s 1 5 50 4 A3t
- S/ E A, IRP G
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41.5.8 JrAMrfifds s s (XTS_AES)

ESP32-PA i HAEL T FrAME RSN SS S ARAS KB, (I IEEE Std 1619-2007 #4711y XTS-AES KRMERME, i
PERCE A AMEEIASS (flash i RAM) R RS RBCHRR B T 22 4 (. FRL P/l DL T 0 Pl
5 (AR W HED) AEHCAe Ao flash ot sl RBCHR AEREEE oo RAM o,

o i FHl3 JHl XTS-AES 3, 45 IEEE Std 1619-2007

o FFTFEINE, FEEMNSY

o HrmHIIIME, LHFHRMNSS

o SHymHMHAMRE, LRSS

o HFFMAARACE . eFuse 4. JH3h (boot) M3t [ pesE IF It/ 5 M 2 D i
o SCRPMTECE RS Ity (anti-DPA) ZhfE

o flash 1 PSRAM fii Jii % B 2 57 1) %58

41.5.9 PBEPLE KRS (RNG)
ESP32-P4 & —EMHIEC L AR, HA K 32 17 FEYLEL AT 1E AN 2 2 ey B mt .
ESP32-P4 () ERfHLEL & A= 5 iy B AR i AR AR BB LA, TS A 1 B LS A 2 1 B 1 P AR
g e—HE.
K
o FlHLEL A A RS I IR
- % H SAR ADC iy #Angs
- S mh
- IR G# (BUF_CHAIN)

41.5.10 HBYIEML

ESP32-PA VIS "I/ R L oLy, PASEBLR R A PRI SYIF REAITRE o 1A PR AN R — Bt
Fr A B B AT R (PUF), A s — Bt 7 Ay i BECEE— 48 (HUK),  PABCAES S — BB (S AR AR
HUKFERRUGE i R B3 AR, TES ARG . S E R AX A OIS PR E 1 24

ESP32-PA MIMGITEEAE, R R (IS, FITHRSL BRI E) AERATEsNmtHEast , fE0s Il
HURBGBEHIFEIE . SIS BRI R B P B

Kt

HUK A4 25 JLATEL B

o HUK ZE izt :
- ARG HUK BCHSH R i HUK %52 15 8

IREER BB 53 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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o HUK A :
- fdE ) HUK PIRAZ A5 B RS HUK
o HUK WA HiRER
o HUK KU R
YT AT e
o HHIHETTIR
o JRERHIHE (AES HREHRE)
- WP AsE S mE
o PIRIALEHTRE (ECDHO #REH)
- AR, ToRFH O AN IR IE Y it B
- PRBRLHF IR LS
- BHMEE 5 PR T
o WIRIALHITRE (ECDH1 HBE )
— R B B R AL
- KRBT RSB0
o BEMLEIRE (FEHLIBERSC)
- TR E BB, oA HE A UE
o FLAAMRSEHE
- i A I A TR 2 B AR B TR e A IR 1 2 B
o HHUFEFH
= W — AR A BRI 2 IE R

IREEMG ERHE 54 ESP32-P4 515t K- A BAE 45 vO.5
S SRS 2
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4.2 Kk
AEANLET A P AMERE T, AR TRt DR (B R F A R

4.21 PKE{gA4be
AREPNG T EBRESE S PRI IMNY

4.211 JPEG K& gufrtnd g

ESP32-P4 ) JPEG G 4w i d /@ —F T JPEG JEEARMER I G n s, FILAXT R GAT AR (4nfd) F0
FRIEAE (f#R5), AT AL S R T 7 01T S A7 PRI G A 25 ), T AR B 7 R P

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 SR RGB88S, RGB565, YUVA44, YUVA22, YUVA20 Fil GRAY

o UpfF RGB888. RGB565. YUVAA4 Mt TiEHe (WA TRE) JFE4E R YUV444, YUVA22 B YUV420

HRR, SRR YUVAZ2 FHRIETTRES (T ) IFIRGEN YUVA22 B YUVAR0 Fi (FEARTEOGE T
YUVA44 ., YUVA22 FiT YUVA20 #%3K)

o SR A 8 Bl 16 (oK L AT e E A REGR
o MERE:
- WS EBELRSCR 4K 43R
- B EIGH iRk R 1080P@40fps, 720P@70fps (AN A4 £ Sk 2 i i 1] )
o W H TR FAT
o T HZhN EOI ARid
JPEG P13 4 R i VE R AR AT B I, FoA DA e -
o U R BSRUAY L AR I T
o {UEFIE SR R
o I YUVA44, YUVA22, YUVA20. GRAY [5G H& =1 F 4 h5 i i hd
o SCFF 4 8 B 16 (oKL AT L E R A RAGR
o XH; 24 DCHI2 4~ ACHyREH
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

2y 152 x 152
- YUVA22: fiy I ARRS K T4 BE R 16 IOASEL, SEEL/MHERN 8 54k, Bl 150 < 150 ) 5 4
H 4B R 160 x 152
IR BB 55 ESP32-P4 41t Fr B AR M vO.5

S SRR UL
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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 PEfE:
- WS MG ARIY RSCRR 4K PR
- SIS EB IR S 1080P@40fps, 720P@70fps (A (4 fu Sk fR AT i ] )

5 M 5 i
JPEG %/ i ds L/ B4 10 BATRCH., WL 2 M .

4.21.2 PRS2 AbPEEE (ISP)

ESP32-PA iy — MR AF T AL P (ISP), iR — A2 Fh G AL BREVA Fr 4 Ay K 2k
FitE
o IRAMPHEASCHF 1920 X 1080
o EFEA IR A MIPI-CSI. DVP. AXI-DMAC
o WF MIPI-CSIA , SRR RAELAL T19 Fr 4%
o B MK E: RAWS. RAWIO, RAWI2
o K& Hr: RAWS. RGB888. RGB565. YUV422, YUV420
o JiKEIIRE:
- RHEAPRRIE (BLC)
- RRKFIE (DPC)
- FEHIEMEME (BF)
- BB HFIE (LSC)
- KON
- B (WBG)
- BiEKIEAEFE (CCM)
- gamma #F1E
- RGB % YUV (RGB2YUV)
- Bifk (sharpen)
- SSPE. XFHRE. MANEE. @AY (COLOR)
- YUV i R
- YUV # RGB (YUV2RGB)
- #37 (CROP)
- HIELET (AE)
- HIxXEL (AF)

IREER SR 56 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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- HIA- gt (AWB)
- EJTEgET (HIST)
M5 i
B AR5 AL B &Y CAM 52 Lk GPIO A bl e B I AE 25 GPIO A&

4.21.3 B FPmkss (PPA)

ESP32-P4 i — MG AL BRI RS (PPA), PPA B FG M KT RERIH : eh - 47 - 5it% (SRM) FIE 2SI
(BLEND).

o SRM SCRFEIMBHER: . 4. BifR:
- #i AR ) ARGB8888. RGB888. RGB565. YUV422, YUVA20, GRAY

kg % ARGB8888. RGB888. RGB565. YUV422, YUV420, GRAY
WRHELER f B SRR 0°. 90°, 180°., 270°
KOV T T ST RIS RE 8 AR I 4 i/ INER
K- Ty T iR
o BLEND SCHREBIASAHIF] R 1 B 228 I DA B it R 1 3 ) ST T4 -
- FISHH AR ARGB888S. RGB8S8S. RGB565. L4, L8, A4, A8

- R AR I HE ARGB8888, RGB888. RGB565. YUV422, YUV4A20. GRAY, L4, L8
- f i SR ARGB8888. RGB888, RGBB65. YUV422, YUVA20. GRAY
- ET Alpha JEIEN EZEN, 7 FE)Z A Alpha (i, ml i w7 el B
= RSN SOCRREL A color-key i S B IR B (4 31X 4]
e
G FALFR IR IO EE S 10 PATSCH., R TCR A .

4.21.4 LCD 4 Camera #ifil%s (LCD_CAM)

ESP32-P4 ) LCD_CAM 5 il g8 & — M liar iy LCD il #sitlfn Camera ($5453k) #Eifilkibk, nTPASME LCD Al
Pt L1558, TIERIEZHE,
o AR LA :
- LCD A& AR
- Camera MBI
- Camera FHZYAR

IREER SR 57 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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o SCHRPIFIN A LCD FIR Sk k5%
o 50 LCD AT, SCFf:
- 8/16/24 fiFtATH R
- RGB, MOTO6800. 18080 % Fi LCD #t;
- LCD #¥i I th GDMA It § el sh e fitia
o UHMERR LA (RP DVP QMRS ) if, SC8F:
- 8/16 fHA7Hm A
- PUBEE AT BT GDMA FE A PR E SN fit 2
o S LCD_CAM #1711

N5y P

Camera-LCD #z i #4#1) CAM il LCD % M GPIO A f: m] e i A 7 GPIO 5.

4.21.5 H264 4iiSds

ESP32-P4 4435~ baseline H264 WA 4t , & T S RO T 51, 0l DA i/ Bt i i, [l kL33
SRR K B/
o 7 H} RGB888. RGB565. YUVA44, YUVA22, YUVA20, GRAY ZATHLS I A , e K amis B 1080p@30fps
(gt YUVA20)
o SCRF ORI P it

o RPN LA GOP BaFINU it (FEXURD i TAFRET , S8 T P DU R 185 91 Sty SR
1t 1080p@30fps)

o STRFMINSEREZRI 4 x 4 53 FIF1 16 X 16 43

o SCREMINSEERE 4 x4 - FI I O PRI, 16 x 16 43 EIM AT 4 A

o SCRRMU (R RGBT 4 Bl

o SCRPWE N2 B A1 4 FIB: 4x 4, 4x8, 8x4, 8x8, 8x16, 16x8, 16x16
o SHE /2 /A BERE B AT

o SCREMUETI K P07 102 SR RILE [-29.75, +16.75], 5 B R H [-18.75, +13.75]
o SCRPRBRIEN TR A

o FF B ICHEMN A K GifY (CAVLC)

o SUfF P-skip

o P (slice) SCHF 1 258

o SCRpSEEERIE I Sy i AL 5 R A A

o SCRRE QP PAR R B S s ]

IREER SR 58 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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o SCRFMV GIFIIfE, AIDARFS S ZEERE MV fi th 2t

o SCREFOGHXE, (ROI), % W] DAL 8 MERALE AL ROl Xtk (A iFE S, WEMEH), &4 ROl
DI AR5E QP 2 QP f#%, 3F ROl XIH] PASEE QP K f#%

N5

H264 it o HA% 5 10 #ATACH., I Iesh 2 B .

4.21.6 MIPI #HPLEBfTEE 0
ESP32-P4 #5457 —/~ MIPI CSI 8211, FT-48: MIPI 2 ik,
o %4 MIPI CSI-2 #4Y

o ffiJ DPHY V11 i 4

e 2-lane x 1.5 Gbps

o i AME 3 HF RGB888. RGB666. RGB565. YUV422, YUV420. RAWS. RAWIO. RAWIT2
5y e
MIPHARSLER T4 O & BB, 752k 42~48.

4.21.7 MIPI BrnfrigEn
ESP32-P4 55— MIPI DSI 42110, T3 MIPI 32 01 R 5.

e
o 7545 MIPI DSI #4%
o {#i ] DPHY V11 fii A
e 2-lane x 1.5 Gbps
o i A S RGB888. RGB666. RGB565. YUVA22, YUV4A20, GRAY
o A Fr RGB888. RGB666. RGB565
o {ifi ] video mode #j H ML
o SCHFH H I E B pattern

S5 M 5 i

MIPI /R BT I & R L, B P50 34~40.

4.2.2 iliRdED
R AP T 5 5 SN IR 24 A I (5 RS FLAOHE

IREER SR 59 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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4.2.21 UART £5il%% (UART)

ESP32-PA Ji J A3 /84S UART faiilds, W& TMET RS H9 UART FI—MIRZIFE LP UART,

Ttk
4 4-1. UART il LP UART #5143
UART 45 LP UART $5Pk
AIRPRICR RER, FRoh 5 M Baud
44 UART B9 % 3% FIFO Fid2ik FIFO 3t | LP UART [ % 2% FIFO ik FIFO 3£
Jil 260 x 8 bit {£#23]] 20 x 8 bit 725l
RT3
BAEsr (5 2 8 1)
ik (1. 1.5 8% 2 fif)
SN L SE A
AT_CMD Fr5k E 4545 I
RS485 sl —
IrDA 41 —
GDMA & s i {5 —
PSR B
UART M i 52
L QG BT o N R
=AM g - AR B -
1. XTAL_CLK 1. RC_FAST_CLK
2. RC_FAST_CLK 2. XTAL_DIV_CLK
3. PLL_F8OM_CLK 3. PLL_F8M_CLK
(2 A gL

UARTO~UART4 % [ 3 33 GPIO Az 4§ b4 ml Ji B FHAT 2 GPIO . BRAME LT, UARTO $2 K 33 Kk A2k
{52 (UARTO_TXD_PAD #1 UARTO_RXD_PAD) Ry @2 10 MUX 5 GPIO37~GPIO38 FiI SPI2 141 )\ 21
HA R .

LP UART $ [ ot LP GPIO S P i F  HIAT 5 LP GPIO I BRIAE UL T, SE B A M fi5-5 (LP_UART _TXD_PAD
1 LP_UART_RXD_PAD) (45 iliid LP 10 MUX 5 LP_GPIO14~LP_GPIO15 4 il .

4.2.2.2° SPI 5% (SPI)
EATAMEEBET (SPI) SRR E 7 1, FTH 15 Sh R B A AT 7. ESP32-PA 5 H Sl T P04 SPI i
e
o MSPI #4125, fHiFR MSPI, f13E:
- FLASH MSPI 5 #8
* FLASH MSPI SPIO

* FLASH MSPI SPI

IREER BB 60 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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- PSRAM MSPI 4] 2%

* PSRAM MSPI SPIO

* PSRAM MSPI SPI1
o I SPI2, fifk GP-SPI2
o A SPI3, fi#k GP-SPI3
o {LIIEE SPI, fiFk LP-SPI

FitE
GP-SPI HAT UL P4tk
o JHVEEMLEHEMML
o SCRPEXUL AR FI A X L E A5
o SZFp CPU 3l i) & Hr 2R DA Ko DMA 42 il i) (e i 2 21
IS ELEZLLC S
- GP-SPI2
* 1-bit SPI A&
* 2-bit Dual SPI iz,
* 4-bit Quad SPI =
* QP
* 8-bit Octal SPI Az (AT L)
* OPI A (AT T AL
- GP-SPI3
* 1-bit SPI iz
* 2-bit Dual SPI A=
* 4-bit Quad SPI =L
* QPI A
o BT R] i
= HETNUR: ez arik 80 MHz
= FAEMALES ATk 60 MHz
o Bl B R L
= 1E CPU & MM fir - i B 1~64 547
- 7£ DMA 2l 9 EALR AL AR 1~32 KB
= 7E DMA $E il  THL - B B b - Bt K B 7 BOe R il
= 1 DMA £ i ML B s 22 At v - Bl I A AT B A
o BEER Y HERR O vl P

AEREH 6 ESP32-PA F U5 HH AL 45 vO.5
S
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o >y CPU il 1t 4 F1 DMA J il ié) A% i 43 I B 2 7wy
o IR PR AR {37 P P
o PUFH SPImpppgis: Ak O~ H5isk 3
o fELALIF, $RfEK CS
- GP-SPI2: CSO~CS5
- GP-SPI3: CSO~CS2
o TR SPIE I RYME R . o hiaiilds . flash i RAM S
LP-SPI 4 GP-SPI kWil , H:IhtEh GP-SPI Uye) 45, HATUL Pk
o JHAETHLEHEMNL
o SCRPEXUT AR A 4 X T
o {XSZHE CPU il om0
o {5ZHF 1-bit SPI Fdhatsiz(
o IR T A
- JAYEEAURE: BT L 40 MHZ
- JAYEMHILIRE I BhgsiaRn) ik 40 MHZ
o B B nT L
- 1E CPU #Hi iy EHMIMBLEL fr b Bl BER 1~64 511
SR ) HAS AL vl e
h CPU 2 il i e f it v by
I PR A R 07 ] T
PO Ak SPI s s O~ i 3
o JUFEEALS, fUhEfit 145 CS £ CSO
o MAEMML, SCRIEIIAE (FHEXT GP-SPI, JEME—HHgsife)

M5 i

FLASH MSPI il 861 & AT 1, P58 27~33.

GP-SPI2 B2 LIS A WAL, —41PuZkgE g 10 MUX 5 GPIOB~GPION & H, 5 —4/\&k#% i@t 10 MUX
5 GPI028~GPI038. UARTO 43 [ {4 BIF EMAC (55 —2H RMII 422 T4 IS ) . % GP-SPI2 422 113 3k A
iy, R PAE T GPIO A7 4 R4 ml i B4 F AT 75 GPIO & B

GP-SPI3 & I GPIO Ak m] e B i A & GPIO 45
LP-SPI % Ml LP GPIO A F: n] e & AL A M -

IREER SR 62 ESP32-P4 Z 51 Fr S AR M F vO.5
S SCR R L
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4.2.2.3 12C $sikEs (12C)

ESP32-PA 1L ERGA I 12C e, ERIAERGA > 12C ffhilds. b, ERGARY 12C EHl g 1
HFEHSCATAER ML (R SCRA 12C $540) , IRDIFERGEH Y 12C 42 i s WUR AT BHLE 78 E ARG IRIRI 17

RELAE (R3CPALP_I2C $510) .
ESP32-P4 12C il & B A LA N JLAMRR AL :
o SRR AU
o HFZ EHAMALESE
o CHFRERIEC (100 Kbit/s)
o SR (400 Kbit/s)
o 5 7 (ibAK 10 fir ikl 41k
o MM T SRk SCL Ik se Il e 5 1% 4
o SRR gARECT MRS IS I BE
o SCEFMALHEHEF ML FF B A g bk X AR

M5 i

12C il 33 itk GPIO XeifHVE T AL B4 i 452 GPIO 45

LP_12C it LP GPIO Ak n] e B L & LP GPIO 4.

4.2.2.4 B 12C £3i%y

ESP32-P4 &AL I TR B 12C 3% 0, W SEMEIBEGES , S8 M SRR SR E . &)

it B P I —A 12C MHL, HI0H 45 8 bl
o [ F FEHUBK
o 7-bit it Stk
o fL i R A
o SCHAREMAA N T/E (LP CPU w] H A9 BEARAL)
o IR ENL LA
EH
WA 12C 32 LR 7 R AL, Toissric 10 &M .

4.2.2.5 13C #ililgy

ESP32-P4 #if5—4~ 1I3C FH13Z 11 (Main Master),

IREERRRHK 63

S SRR UL

ESP32-P4 Z 51 Fr S AR M F vO.5
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I3C FALE 1 HAT AR e -
o 7y 13C HHiX
o Se#s 12C KX (FM, FM+)
o S(FF SDR
o SCHFBhASHINE S
e 5 In-Band Wil
o SZFf DMA &k

5y e

I3C 4 28 I 4145 11 1% SCL 1 SDA (IHhFi%di) 155t GPIO xe#ufil4 5 GPIO32~GPIO33 & Jl, HAES-
JH L GPIO Az i [ mI e B AR 7 GPIO 45l

4.2.2.6 12S ¥sfilzs (128)
ESP32-PA f =AMl 128 #2171, SHZ AR, JCHE N B, H i fk 1 R0 m el (5422 10

b
o SCRFEHUBA AN MDA
o SRR RULANE L {5
o SCRR TXLHAN RX AT 37 T A% sl ] by T AR
o SRR R SIbRE :
- TDM Philips #7ifE
- TDM MSB %55k
- TDM PCM #ifi
- PDM kil
o SCRRZAR TX/RX KX
TOM TX B, £ 3087 16 jliH
TDM RX 50, IRZ 304 16 HliE
PDM TX f;
* RIS PDM Bl ki
* SCRERE PCM Bl f45y POM #idii i (UGS T 1280) , e 308 2 i
PDM RX izt
* SCRFIESG POM Bz
* SRR PDM Bl diely POM kel (DGE T 12S0), fe 3H 8 A
o WMCE APLL B, SCRFEmMI 240 MHz

IREER SR 64 ESP32-P4 Z 51 Fr S AR M F vO.5
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o WITIUE ERE R PR BN, SCREZ FRORFEAR
o ¥ 8/16/24/32 FLfRIALTE

o TX LA SRR AR

o 3HF ETM Zhfig

o ZFf GDMA ({L GDMA-AHB)

o HF 128 By

EIE sy e
128 il it GPIO A mI e A 75 GPIO M

4.2.2.7 LPI2S ¥sihlse

ESP32-P4 & —A~ LP 12S $211, HIBTIEZIIN (VAD) MLl — S (R IRERI R 0 B0 T4 B0 T 5
HNCEFEA

o RX LS AR A LBE

o SRR MEIIARIE
TDM Philips #7 i

TDM MSB X} 5 brifi
TDM PCM #jiff

PDM #i
o STRFEAN RX B
- TDM RX #1352 345 2 JliH
- PDM RX fizt;
* SRR R PDM #dliilt
* SRR PDM B4 PCM i, iR 30 2 il
o FIRCEREEN B, SCRFZFRAEGIR
o WHE 16 (rAYERAL v
o ICHF LP 128 $ 1 it

S M 5 i

LP 128 $ Mg id LP GPIO Az4f R [ ml 1ie B I AE 3 LP GPIO .

4.2.2.8 JknhitBihilds (PCNT)
ESP32-P4. ffy kit (PONT) i Fictsi A Bkish i 4L

(S E R 65 ESP32-P4 51t F s R HiAR45 vO.5
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o PUANTRIP R IR (35T), A& ESE TR, HEGERR 1~65585
o EANPATEAT AL OIS, SE A kb s il s
o FITAT I i A Kish {5 SRR R 2 il 55 2
o WSS TAE, SRR M TTH A K BRI S B
o AT :
1 PR A i 5 b TR SR eI A
2. FERS I B Ay PG PR e TR O B e . SR R A
e K kg Beeo

S M 5
Rk V£ il f e e GPIO A2 i B Tl B 4 2 GPIO 457l

4.2.2.9 USB 2.0 i3 OTG

ESP32-PA 545 —AMEE T I K241 USB 2.0 Bk OTG 4%, R ICKH#ikA OTG_HS. % OTG_HS #M&454 USB
2.0 MMEITE, [FIET3RZE OTG 1.3 ¥l Hl OTG 2.0 #il. OTG_HS g% USB 2.0 {44 i %k 480 Mbit/s it
Bz (High-Speed, HS). f&£4iidi =k 12 Mbit/s 14X (Full-Speed, FS) Ff&HiH %<k 1.5 Mbit/s BRHAE
7, (Low-Speed, LS).,

oAb Al AR OTG_HS Rl E i Host, LRI PATCEL K Device.,
o METERIY OTG_HS AT ALE s Host.
IR
o JiZ% USB 2.0 #ipisl. OTG 1.3 #hpi. OTG 2.0 #pil
o SCRRmEEER, R, (LHHR
o TEAHANE BN BE RN F0L, AT ATE S ik Ay
o M FIFO (DFIFO) KNy, HABLs EF/ BHLEE R AT S iE 4 KB FIFO
o EEANTR A SRR 8 SR A 16 AN 55
o SR P AR U AR
- Scatter/Gather DMA #i={;
- Buffer DMA 2K
- Slave =
o LA UTMI il A
P85, (Device mode) $5k
o Jiisi O JKIEAALE, Amf=l, ¢ EPO IN F1 EPO OUT £H

IREER SR 66 ESP32-P4 Z 51 Fr S AR M F vO.5
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15 ANFHi 2 1~15, AICEA IN 5 OUT
% 8~ IN s [R]H TAE, f04E EPO IN
Jii45 OUT i di 3k =x—/~ RX FIFO
AN IN s s ER A & R TXFIFO
EHLEEX (Host mode) itk
o 16 A~ F AL
o —/™RXFIFO: iy fiT A A1 =55 Rl R R 1 =55 3L
o Wi TX FIFO:
- B AR AL —A> TXFIFO
- BT RS L S 5 —A TXFIFO
o R FIFO 3£ 4 KB RAM

o &4~ FIFO R/NHICE, fK 4 KB

N5

USB 2.0 3 OTG #:[1fy USB2 OTG PHY DM (USB_D-) il USB2 OTG PHY DP (USB_D+) fi Jil & Jl ¥4 1,
EHIT5Hh 49 ~ 50, HAR(E 510 GPIO Az 6 4H P4 ] il & I 4T-7% GPIO 45 1.

4.2.210 USB 2.0 43 OTG

ESP32-P4 i — ML KA USB 2.0 43 OTG AM&, N 3CHHFRl OTG_FS. % OTG_FS SM& AL E A -
P (Host mode) =l k4 #ist (Device mode), 44¢ USB 2.0 HX, [Hif3fZs OTG 1.3 #psFl OTG 2.0 #pill.
THEHER K 12 Mbit/s () USB 2.0 iz (Full-Speed, FS) Fl{& i % 1.5 Mbit/s i) USB 2.0 fiLif
2 (Low-Speed, LS), @ #£ ALY (Host Negotiation Protocol, HNP) Fl<xifi sk il (Session Request
Protocol, SRP).
FitE
e
o %5 USB 2.0 #jill. OTG 1.3 HI OTG 2.0 Hpil
o ¥ F%# USB 2.0 @il FIMIL R
o EALRTII (HNP) RIS R PM (SRP), /RSy A 5 B 5%
o I FIFO (DFIFO) K/, K& H 1KB
o SCRRZ AR DT
- Scatter/Gather DMA #i={;
- Buffer DMA #i=
- Slave =
o LA 2 ANINERICK 7%
w25 BiX (Device mode) H¢ik:
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o Jiii s, O FKIEAEAE, Mz, H EPO IN A1 EPO OUT 4,
o GNP A 1~6, FIFCE N IN & OUT
o % 54 IN i [ TAE, 45 EPOIN
o T4 OUT i it =4~ RX FIFO
o AN IN i R & Y TX FIFO
FHLEEX (Host mode) #i1l:
o 8 THLiEIH
o —A> RXFIFO: iy A Jal 3= 45 Rl e 491 55k
o Wi/ TXFIFO:
- BT AR RS SS f f 3E —A TXFIFO
- TR RIS Ss t H — A TXFIFO
o A4 FIFO 3£/ 1 KB RAM
o A~ FIFO K/NWHE , 5k 1KB

S5 M 5 i

W% USB PHY 4 D+ #11 D- ¥ 15 GPIO24~GPI025 #l1 GPIO26~GPI027 & [l . USB 2.0 4= OTG #2101 10] DAk
AR PHY, BRiL15 GPIO26~GPIO27 % i, USB_D- Al USB_D+ Wi IRAY 3 il T bA T .

A (3 S i GPIO S M il e B /) £ 2% GPIO 1.

4.2.211 USB H: 11/JTAG £5i1%% (USB_SERIAL_JTAG)

ESP32-P4 il &—A> USB Hi 11/JTAG 5l 7T I Thesots iy s flash . 332 HBORR P it 1 5t DA S 1R X
R R BRI TR T .
TP

o 375 USB 2.0 4 ¥hfiiE, (M e i1k 12 Mbit/s (YERE, %8BI 28 305 480 Mbit/s [ ol (5 Hki

)

o {55 CDC-ACM FEHUHE 1 K JTAG Jd&fic 4 2hfig

o Heults B flash

o FIHEER JTAG 454, 3iF CPU IR

o S R U 4z USB PHY

o SRS EBUSCL AR

o M EEEER:F GPI024/GPI0O25 B GPI026/GPI027 H AT & — A4 4L il &K %

o 5 USB 2.0 4z OTG fxil i [l I, USB 2.0 4xj OTG 4%l #4555 USB 3 11/JTAG Fiiil i A A
7] (¥ 5 O 2 A

IREEMG ERHE 68 ESP32-P4 Z 51|tk K- 5 AR A% vO.5
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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
SEREA MRS PHY, BRIAS GPI024~GPI025 & .

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 brifERz 1 - Aphsr i 1 (MI) Ffiifb A sz 1 (RMIT)
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 332 11 5 AN I DAK R PHY HEFTIE A (— U AL AT F—Fhde 1)
o HFACT I TA
- SCREE TR A CSMA/CD Y
- SCRRIE M T AR 1EEE 802.3x I & 475
= AR AT DAKRF I 4 it S 20 P s R
- 2R TR B Fe i s ]
- A THAE R R R H AR, R B S SR 18] TR
o WA IGHUE (SFD) e & kI IiA . ZEIOHE A2 P
o W ZMifEH| CRC Al padding (4x 0) HZhK
o UnRE A B R/ MY B, W SR padding
o MIZHFEMI L, SCFFrA 16 KB Y E i
o H 4RI (IFG) (40-96 filf[], A8 M)
o SCRRZAPRTE R 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
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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 SCRRPAKRMIMIRT )8, (1$4127% IEEE 1588-2008) . - AMWITE AR B BN A 64 (37 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 120 FIFO gEfTZ mitfrtifing, 75 EOF f&fi /5, dad mii FIFO i AL R B, M GER4 FIFO o
A7 X LT B CIRAS

o [ DARE A ad /Ny e ot

o B FIFO i ply 44 it A IR i it it i bt SCHRRR St
o JIAINTALPHh I WY B BhHEH Ak

o EFMERMTE. LREhSE . S BERER A A F T R

o AT TX FIFO

5 M 5 i

PAK I iy W il (EMAC) AL —A> RMINEE T, (Hidk L AR (S 5 2RI P = A1 I BT e, mTil
1 10 MUX 7 g 8 31 DA F A — 4 -

o H—HE S5 GPI028~GPIO36 il SPI2 fy—4 /\ L 45 I A .

o SFHEME GPIO40~GPIO48 & H .

o SH=4EHT CPIO49~CGPIOSA ], HH L& Kk RS = (RMI_TXEN), A& HALLILF
F T RMIL 2 1 R AR AR -5 e 5Bk = 418 o A 28— LR 5 R i
MII 2 30 MDIO 2 H1 DA B HA 1M 5E i GPIO A2 i f i B8 i AL 2 GPIO 457

4.2.213 MTiHHn (TWAI)
ESP32-P4 fu £ = A~ TWAI f25ifilas, TR0 IS #0 T 10 ANl K s 51 TWAI 4%
b

o FZ 1SO 11898-1 1M (CAN #JE 2.0)

o SCHAFRIERGE (M AEARIAT) ARSI (29 GIkRINAT) WA

o 3§ 1Kbit/s ~ 1 Mbit/s {37 3# %

o AL PRI
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- IEFA

- AWl (R B 2)

- B (Rl EdEm TTHR )
o Bl 64 AL FIFO
o SCRFRIIR A

- FYCRIE (BRAERE DN AR 2 H B FOR AR )

- HA B (TWAL 2 il 5 R ok Ak R i S0)
o PMLEARIRICI Iy (ORI PRI I8 )
o SCRPRE AN 5 AL B

- FCEH IS

- ATRCE A R

- WERIHITR

- WEMEEKIDR
o SRR AR HEhRALI)fE

M5
KUEARAE 1l I GPIO K Fl Ti B i 4% 28 GPIO 7.

4.2.214 SD/MMC EpL¥sHI%$ (SDHOST)

ESP32-P4 £ f—1 SD/MMC FHL¥ il %%

bk
o SRR
e W5 3.0, 3.01 R4 SD f7f# K hnif
o I H 3.0 it SDIO
o Hp4.41, 4.5, 4.5 ffiAk MMC
o 511 JiAs CE-ATA
o T 1-bit, 4-bit Fil 8-bit {if FEfk:

NSy i

SD/MMC FEHFEH#RE = 1 (SDMMC_HOST_SLOT_0) /514 10 MUX 5 GPIO39~GPI048 #1 EMAC RMII 28
T & 50 MHz mlBR A IE A . R 2 (SDMMC_HOST _SLOT_1) {551 GPIO Az f80 i b w] Pt (s FH AT
= GPIO &M,

s AR 71 ESP32-P4 A A AR MM 43 vO.5
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4.2.215 LED PWM #¥sifil#s (LEDC)

LED PWM fi il T ekl LED (lknk SEREVRB (5 (PWM), FUAT 4522 HE 1Y B . R8MA 4
JPWM {55 H M HAl 3%
TP

o J\ASLIY PWM gt (RI/\ /il )

o PWM 23 LU RAR HE 20 fif

o WUANSEER G, FSEEL NI

o PWM i 55 A1 L P I35

o PWM 525 LU fif

o HESLL A WIS H) PWM {55 23 LERTZ WG I sssi/), TR B T30, Wi se e 7 26 vh

o B> PWM AL AR 0 55 16 A i 23 HU A DXTE), 2 8 2 BN h il A2 i) 75 o 44 DX TR iT DA ST,
BCE 2SR Ty ) (HEINE )« A AR A B A A B3

o {LI#ERI (Light-sleep mode) Tl #iH PWM {55
o TPV ETM (SROMESAEME) SMBAHCR S, AT DARRIR ETM SMSAH K IAE 55
ISy T

LED PWM Fiilg il GPIO A4 [ mT g B o A 2 GPIO

4.2.216  HIBLEEHNIK L PHIZE (MCPWM)

ESP32-P4 &P~ ALALEA il Bk STV il & (MCPWM) , ] DA T BRBI &7 kA BEAT - 454> MCPWM Ahitu
—NI P (FEs) . =4 PWM ERTE: . =4 PWM #EdR . — Ml —A> ETM BLHAI— ik
A TR .

itk

PWM g g T A BUEIN 275 . PWM AR GRRHAR IR E N 275 AL U RO . @ ieE, £— PWM #AEgs
AT DABE AL — PWM BB S E N 22 . R PWM R8T DABE AR PWM 2 I e ) 52 I 225 5 A
PWM {55, tAh, R PWM ARG T AGE AN A PWM SE I g A (EDR 2R IR By PWM {55 Rl Y
PWM 5 I gt m] HEA 71 42 o

5 M 5 i
FRLBIL ik S il i o GPIO A sl o ] i B AT 7 GPIO A
4.2.217 ZI4big+s (RMT)

ZLANESEAS (RMT) SCRF VYT R 2L A0 K SRV A 20 AMEC . Sl R P2 i Bk eb e, 42 ol DA SR 2
2L B AL
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o JLPLE \ANEE

- O~3 jliH X Fi ik

- A~7 JEIE SCRHERIL

- J\MEIE I 384 x 32 iif) RAM
o RS SRR A TR

- W R AR

- SR EAR

- R AR

- B

- Z5 W IE [ AR

- KikifiA 3 R GDMA il
o FRICER SR AT RS

- MY

- SRR

- Bk

- P

- PEEE 7 32 GDMA i)

N5

LTAME i GPIO R ME T UL I AE GPIO 4.

4.2.218 JF147 10 £l (PARLIO)

ESPG2-PA 55 MIFT 10 i (PARLIO), SCHRMALIE M E A7 MU (GDMA) AE7F 718 L SCoUaN itk i
RIS RS ) 2R
Rt
o HEEFIM BN E:
- AFESNES 10 W4 PAD_CLK_TX/RX. WEBRLGH4F XTAL_CLK. PLL_F160M_CLK #l RC_FAST_CLK
= FRSH 40 MHZ [ 10 I lgisg
— WSROI N
o SCHPAHEHIEUR B R LT Y 1/2/4/8/16 £
o 316 (AN LAk
o BEBITN 12/4 R, SRHE TN BRI T
o @EMT I I0 FFFTHARY RX TH:

IREEMG ERHE 73 ESP32-P4 R s AR vO.5
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4 DIk

= SRR AT 4
= SCHE RX AR B A R H B 43 B
- R A
- LH§id E GDMA SUC EOF {55 AE iifit
- SCRCEAMPRE S 10 M
o fUE T K% 10 FATHER I TX FAH:
= SRR AT 4
= SCHF TX TR A B R 43 S
- XFFRRUE S
- CHRNCE TX EOF {552k ik,
= SR R 2 PR IR

M5 i
FFAT 10 FEiil gL GPIO A4 [ mI g B A 25 GPIO &

4.2.219 LLFFiHIZS

ESP32-P4 sy i 3(H) DMA (ELEATiARI) 15, EATRILAAE CPU AZ 51O TR B ATt s 1%
R MBS A i Bt (R R ZEOM AL S A B A o5 R SR B UM ], AR A 2O ],
3 2 CPU S HRAG, Wsclie . SR A A R K -

T 7 B A 24 RE 2 CPU W8, i DMA 4] 985 Ae 1% i A rh i S (i ) CPU,  [RI Ik ESP32-P4 4E i
T A AR RS (BitScrambler), & T H THE MU kg Al MR Z AL AR A% 2, —AME fida s T170%
IREINEE (SRR TR ) IR, MR TAME R ae I L . [tz oh, ok
Pt 2 — D RIS RERIRSHL, eS0T 9 = R A o

o WIANELERRAT RS, — DT RX (UMEREITEGESS ), — DT TX (BRI 4h%)

o VIR B B Ak g L

o HEA~ DMA B 15 22 vl A B 32 (i K

o B IEAR AT EAE TG O At 2 v 1) AU 35 B 2761

o W NP A an AR I AT e O 8. 16 B 32 i

o Hi A A A

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

- AR LR 64 MR AR . TR . LUT RAM Jddis . BN Bt . L
i

- 32 i A O T RE— AL T AR BB IR AL
o 8x 257 ffRfrtilidy, WA/ \ K454, BeEA IR

IREER SR 74 ESP32-P4 Z 51 Fr S AR M F vO.5
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o 2048 FTAL kK (LUT) Frfifids, WIHCE A [ 7 58
S M 5 i

FUAFR T IO B 5 10 3T 5CH., R Te 7 e i«

4.2.3 BUfES 08
AN Fr_ERAIAL B S i SRS A L

4.2.31  fildBifl ks

ESP32-P4 44t 7 ik 14 A A UL GPIO,  REAS SN i 45 CH A iy B B b B2 T 7= A Y PR A 22 5«
XA BT LA MRS A o RGO AL, R DA SCRP R A/ il . L Hh o ] A ) oA 1451

PAFRINSE K IR B 22 i . ESP32-PA il fit f5 4% Jeedhs [l I 38 SRR 7K BRSBTS A 0 e A D ek b— 2
e RAS HIPERE »
Rk

o SCHE 14 AT I K
o T FhER P PR R N S R R
o SCHERTRRA R
— ok B ol S 155 S A (5 B AR, RV Bk R B R
— R R B R B B BT AL ARSI R R A B b T R
AR
o WHHEIHIRSY, WTRLE Touch FSM HEIE 72 WU Al B BISTEAT b
o SCHERBIHLH, W0 S
o SCHRMUBURAE, HIIARI BRI
o CHRHISEERIEI, e TR = Nl
o SRR B AV U e PRI I 15 9% T 1
o SCHBERAL R A A
o SHEWIAE
o STHALKIY TR
FEIA
L RS2 11 5 GPI02~GPIO15, LP_GPIO2~LP_GPIO15, LP_UART 1041 SPI2 f—4H U 2d & E H .
OB BTN AR RN, 53 OB IR T
4.2.3.2 LD (TSENS)

ESP32-P4 it fs 1 — MR LA, T SE &N 7 NI L . I AR IR e i o i RS s e, R
A MR WAL R D RE -
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o SCRFERPFMAIN RN, H—Bfh%)n, LR Frgel Eing, ekl Sem el
o SCRPEECHAA B SR, SCRAMIRH [ 3l I e A

o SRS G PRI BAR B RS, fi i I 085 2

o it R 9

o IR NFAHL I (ETM) A KB FHFRIE 55

S M 5
i AL AR TORT B AR 10 AT, TR a1 .

4.2.3.3 ADC #3173 (ADC)

ESP32-P4 WHE T 12 (iR Z YGE TR 7 dy (SAR ADC), Al e 2K H 14 M BB

o

o HF HP ADC # il 4571 LP ADC 42 fhil @it s AR R 10 77 AR SAR ADC 42 il A
o SCRF 12 AREEHER
o FFREmRE 14 ME M ERBUES
e HP ADC F5il#s :
- A 2 R R, SR IR, SR 8 0 mT e
- R HIEER, SR HP ADC R A
- RO IRSAS . DERCREOTIT
- R BEE &, DB RS RT3 R B N T BB R R B (LR 2R
- GDMA &4z
o LP ADC #5Hill#%:
= SCRFEAYCR A
- SUHFERIIFER (W1 Deep-sleep) T TAE
o FFZ LA (ETM) A KB FHFRIE 55

5y e

B/ Bt ine8: 115 GPIO16~GPI023, GPIO49~GPIO54 FIELl B FE M #e43: 11 . EMAC 155 =41 RMII 382 45
2H.

4.2.3.4 BHUHUE RS
ESP32-PA Sth -4 il 7 WS DL s FU A o ASE4L P TS AR K S8 Pl P EU AR D RE RO RS St AR 4% (PAD) 52
B, AT PAD ERYHEAEE.
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o HFIQLE R IIfE
- L H R e
- WilSH R E ] Bl
o SCRFHLE HUAH K
o HF ETM Hiff

S M 5

R TR H e 28452 11 5 GPIOS1~GPIO52, GPIO53~GPIO54 Filfk/ $it e 11 . EMAC A4 =20 RMII 2 11 &7
.

4.2.3.5 iEEGAhE: I (VAD)
ESP32-PA £ T i # i sl i) (VAD) Kbk, BEMFSCEL T -5 el 55 22 LA D RER SR — B BORR . LS, Bkl
RINAETE B ML A 7 SE PR LR 1 S0 H5 -
Rtk
o VAD FIASL Wb PE SRR, Rl 256 MR AL, BORRFER 8 kHz, {9E 16 fif
o 2KB Zifr, IR Z A 4 Wikl
o MhILH RS IR
o HITICE BT
o BRSO R E.

NSy i

VAD RIBICTH HA% 5 10 25 T50H., I Teds /o Be i ) .
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5 R
BEW:
AREATRREH SRR R I S5, AR B LA N AT RE ST

5.1 # e KU i

2R 51 dert sk K AU A2 KA [ 7] BE S B R AMESIR . X FUR BRI BUE (L, AW B A
XL BB A T Y 5.2 BT AR SORBUSIRIRA DI REMEARE . I HA) SR B AE 2 Xt S KA 25 1 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_FLASHIO®, VDD_IO_4

- - ’ - kb : 1.62/-0.3 1.08/36| V
VDD_I0_5, VDD_I0_6 SR
VDD_PSRAM_0, VDD_PSRAM_1 FRVFH AL 1.62 198 V
VDD_HP_0O, VDD_HP_1, VDD_HP_?2

- - - s ; 0 13| VvV
VDD_HP_3 FeiF AT
VDD_MIPI_DPHY NERTPNCENES 0 275 V
VDD_USBPHY T AR -0.66 396| V
loutput 2 IO ?EAU'EHA%'\EE»Y}ﬁ - 1500 mA
TsToRE paxirai=yiy -40 150| °C

TEZ X THARBESHOEE, WE 2.60 &iREM.
2 HF 25°C [IREETR B T IELE 24 /NGBS 10 45 IR E e, R4 TAESE 4 IEH
SVDD_FLASHIO £ flash 10 fitr, [H I H A B R 2B S AR 3 flash ZUE-H 58 .

5.2 @ LAERLT

& 5-2. W LI

¥ 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_I0_0, VDD_FLASHIO, VDD_IO_4, .
VDD_IO_5. VDD_I0_6 AU AL 1.65/3.0| 1.8/3.3| 1.95/3.6| V
VDD_PSRAM_O, VDD_PSRAM_1 AU A LR 1.65 1.8 195| V
VDD_HP_0, VDD_HP_1, VDD_HP_2, _—
VDD_HP_3 1 A AL 0.99 11 13| V

W 5L
IREE(E B R 78 ESP32-P4 Z 51|tk i HARFAL 15 vO.5

S SRR UL
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#5-2-8LEKw
B ] /M| LRI | B E
VDD_MIPI_DPHY AU AR 2.25 25 275| V
VDD_USBPHY AN AR 2.97 3.3 3.63| V
lvpp Core HyHLHL HEL 0.5 — - A
Ta PRI -40 — 85| °C
T3 R AT AR 0 1 235 VDD _HP_x flki AL
5.3 VDDO_FLASH #i i %sE:
3¢ 5-3. VDDO_FLASH Py iRk il gtk
S | W LRI | PR
5 VDDO_FLASH j&4% 3.3 V flash W, 3l
VP VDD_LDO # Ry pp i 1
| VDDO_FLASH 4§ 1.8 V flash i}, Flash LDO 2| ma
VIE ke s
VB A 2.6.2 wiRERE [Tk,
1VDD_LDO T VDD_flash_min + |_flash_max x Ry pg,
Hrp
e VDD_flash_min - flash /> TYERR &
o |_flash_max - flash MR TAEH R
5.4 BB SFE (3:3V, 25 °C)
% 5-4. RS (3.3V, 25 °C)
SH B e/ M HARIN e KA gy
Crn B2 — 2 —| PpF
Vig T E S A 0.75 x VDD — VvDD' +0.3| V
ViL A1 F STt A HR -0.3 — 0.25xVDD'| V
Ire [ TN SR — — 50| nA
7L Mz ER i NG ERN — — 50| nA
Vonr? 5 R TR 0.8 x VDD' — —| v
Vor? R H S — — 01xVDD'| Vv
EESER B (VDD = 3.3V, Vo >= 2.64
los — 40 — mA
V, PAD_DRIVER = 3)
fRHLSEREHL 7 (VDD = 3.3V, Vo, = 0.495
lor, — 28 —| mA
V, PAD_DRIVER = 3)
Rpu SEEE AN e — 45 —| kQ
Rep PNFRES N Fr HL PHL — 45 —| kO

IREER BB

79
S SRR UL

ESP32-P4 Z 51 Fr S AR M F vO.5
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o B AR < (CHIP_PU Wy S

ViH_nRST iHEﬁLﬁﬁiEﬁE ( -PU RL 2R 0.75 x VDD_BAT — VDD_BAT + 0.3 V
TE)

Vi nrst | AR AHEE (CHIP_PU Ly 2 HLHETE ) -0.3 —| 0.25xVDD_BAT| V

TVDD S HL R4S VDD_IO_0/4/5/6 [WIHLJE .,
2Von M Vor HHRER R A0 T Ik

5.5 ADC F¥ME
EE R 2 AE ADC 4 100 nF HIZS . $iACH DC {545, 25 °C MR RIS 45 .
% 5-5. ADC ¥tk
e Ie/MA | BRI | A
DNL (224yEgki) ! -1 3| LSB
INL (F4>EZepE) -5 3| LSB
SRRE B —| 100 kSPS 2

A P DB 2 UORAE BT R (T RA SRS B

Lri¥y DNL 5528

2 kSPS (kilo samples-per-second) & 7480 RkE

T

ADC ZRE (AR AT RME FS Y Z5 R AN 3% 5-6 ADC 45 4 Pl o« AN SR ARG B2, T 38 Y HC Ay ¥k B AT AR HE

# 5-6. ADC I iflg5 R

ZH ] /M | R | SR
ATTENO, %k H 0~1000 12 2] mv
L ATTENT, A5 0~1300 -12 2 mV
SRZE i
ATTEN2, A 2-E55 F 0~1900 12 2] mv
ATTENS, A7 & 3l 0~3300 15 150 mvV
5.6 Active B IKIFEES T ke
A SE D RESIRE S T 3.3 V AL L HLIE . 25 °C FREEIR B RS N AT
# 5-7. Active BiX T iIhkE
wE | o’ | o
TAEBEX (MHz) B (mA) (mA)
WAITI (U Z51H ) 23 56
200 S HZEAT while(1) 69 112
HiiZizfT CoreMark, 5 A?FZ SA 66 10
WAZIAT 32 (L8 35 4 97 150
WAITI (RUZIYZSIN ) 21 54
200 A% 24T while(1) 44 87
JUR i
Actived
REFER 80 ESP32-P4 Z 51|tk i HARFAL 15 vO.5

S SRR UL
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5 HAURE

57 -8 Ew
BAM%IEfT CoreMark, % — A %Z3IH 43 86
RZIAT 32 BT84 58 100
WFR
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#57-8ER
e SRt | R
TAEBEX (MHz) B (mA) (mA)

WAITI (83251 17 40

100 X izfT while(1) 29 56
Hi%iz7 CoreMark, 53— M a51H 29 55
MAZAAAT 32 (5 ) 454 36 63

WAITI (B3 251H) 15 30

40 X IizAT while(1) 19 37
HZiz4T CoreMark, 75— 43N 19 37
MAZAAAT 32 (5 I 454 22 39

TG MR s 3 b B SR
2 A AMR T IR LA . SERRISILR, AMRTEARE TAERS THRS A LR,
3 Active B R, i) flash/PSRAM B IhEES B,

4% 5-8. {IRIIFEEIA I IhkE

TAERR B LRI (mA)
A GPIO ¥ & s LIRS, s HL IS AS T Hh 0.8
Light-sleep? | it GPIO ¥ B g LIRS, K4r MBS, USB fidi% 0088
Pz
JiA SR, HP memory [R5 0.075
Deep-sleep LP B 2#5H1 LP fEfiBss by 0.012
X4 CHIP_PU 4L, A 25 0.001

| SREH A USB 2.0 o T/ T .

2 Light-sleep RS T HIHL T4 PSRAM SRfie i MR EI MBI, Light-sleep 4RAS T,
A1 PSRAM b THEARES , o5 H OSBRI B A AAME N Z) 01 mA, [IEE 2B PSRAM
H BB I HL T

5.7 Arfkaviks

ARTRAAIRT AT G B R R T . DA RUE ARSI BoRl/ SRRl P AR 2 BA  (ERAEAE - ot
Frasmiiis. Beath) mh, TR MR

¢ 5-9. Flash Ji#

SH | e Spe/MEL | BRI | B KA | PR
vee HLIE L (1.8 V) 165 1.80| 2.00| V
LY (3.3 V) 2.7 3.3 36| V
Fo o | mREHE 80 — — |MHz
— S/ IR A ) 100,000 — —| %
Trer | BdE LR E R 20 — —| 4
Tpp | TUERFEHTA] — 0.8 5| ms
Tse | X E (4 KB) — 70 500 | ms
W
IREE(E B R 82 ESP32-PA £ 51|ith i B AR#A% 5 vO.5
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IREER BB

#*5-9- 8 k5
S4B oM | ORI | dpe R |
Tpe | HUERREE] (32 KB) — 0.2 s
Tpre | YR E] (64 KB) —| 03 S
i 7 HEBR I IE] (16 Mb) — 7 20| s
IR E] (32 Mb) — 20 60| s
Tor |& 7 #EBREE (64 Mb) - 25| 100| s
R ERR I ] (128 Mb) — 60| 200| s
BRI R (256 Mb) — 70| 300| s
2 5-10. PSRAM Ji#%
S8 W S/t | BRI | Je oAl | SR
vee HJERLE (1.8V) | 162| 1.80| 1.98| V
HLJE R (3.3 V) 27| 33| 36|V
Fo | ImoRmPapiaR 80 - — | MHz
83 ESP32-P4 &5t K R IR vO.5

S SRR UL
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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]

SEATING PLANE

]
4
3]

‘ 104

PIN 1 CORNER —\_ -

e

[l

<
>
9
>
sz
&

{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] W [ 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
=) (e
= g 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

P&l 6-1. QFN104 (10x10 mm) %3¢
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https://espressif.com/zh-hans/support/documents/certificates
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https://espressif.com/zh-hans/support/documents/advisories?keys=ESP32-P4
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https:/espressif.com/zh-hans/support/download/documents

IRAALIX

e (ESP32-P4 ESP-IDF Zmfi45F» — ESP-IDF JT A& HESL SCRY .o

e ESP-IDF J GitHub & T A HEZE
https://github.com/espressif

o ESP32 itz — TAENAXT TARIN (E2E) AY4LIX, Mn] DAZE LR IR, Aol 0, A3 2. SRR .
https:/esp32.com/

o ESP-FAQ — ¢ SR8 B Jy i Hh A A X UL I ) 4
https://espressif.com/projects/esp-fag/zh_CN/latest/index.html

e The ESP Journal - 4 5 R TRETG S B . BORSCRFI TAEREZE .
https://blog.espressif.com/

o SDK flljE/R. App. T.H. AT & R
https:/espressif.com/zh-hans/support/download/sdks-demos

Fz:lil
on
o ESP32-P4 ZJ\ith [y = ESP32-P4 £ ATtk A,

https:/espressif.com/zh-hans/products/socs?id=ESP32-P4

o ESP32-PA R4 JF KM — ESP32-P4 4 RHIFF KM -
https://espressif.com/zh-hans/products/devkits ?id=ESP32-P4

o ESP Product Selector (fk#Er=fmikZl TH) — M fivetkfe S8, db7 7 ot Hopus i i AT o 2= i o
https://products.espressif.com/# /product-selector?language=zh

K 2B
o Ri% L BRI BCEIE & POB BRI, WFRER (LRI, BOMHERIRT . BIL S

https://espressif.com/zh-hans/contact-us/sales-questions
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FiFok A - ESP32-P4 i JiEA

ESP32-P4 4544 i Excel it k.

ﬁ

B R HW o o AL 10 MUX I LP 10 MUX Zjiig Bt
B | Ak M| Bl Sifymt SR FO Pt F1 gt F2 g F3 g FO P Fl pait) FO Fl
1 GPIOT 10 | VDD_LP/VDD_BAT || - - GPIO1 1/0/T | GPIOT 1/0/T | - - - - LP_GPIOT 1/0/T | LP_GPIOT 1/0/T || XTAL_32K_P -
2 GPIO2 10| VDD_LP/VDD_BAT || - E, WPU MTCK [ GPIO2 | 1/O/T | - B - B LP_GPIO2 1/0/T | LP_GPIO2 | 1/O/T || TOUCH_CHANNELT -
3 GPIO3 10| VDD_LP/VDD_BAT || — E MTDI i GPIO3 | 1/O/T | - - - - LP_GPIO3 1/0/T | LP_GPIO3 | 1/O/T || TOUCH_CHANNELZ | —
2 GPIO4 10 | VDD_LP - E MTMS 10 GPIO4 | 1/O/T | - B - B LP_GPIO4 1/0/T | LP_GPIO4 | 1/O/T || TOUCH_CHANNEL3 | -
5 | GPIOS 10 | VDD_LP - - MTDO o/T GPIO5 | 1/O/T | - - - - LP_GPIO5 1/0/T | LP_GPIO5 | 1/O/T || TOUCH_CHANNELA | -
6 | GPio6 10| VDD_LP - - GPIO6 1/0/T | GPI06 | /O/T | - - SPI2_HOLD_PAD 1/0/T || LP_GPIO6 1/0/T | LP_GPIO6 | 1/O/T || TOUCH_CHANNELS | -
7 GPIO7 10 | VDD_LP - B GPIO7 /0/T | GPio7 1/0/T | - B SPI2_CS_PAD 1/0/T || LP_GPIO7 1/0/T | LP_GPIO7 | 1/O/T || TOUCH_CHANNELE | -
8 | GPios 10 | VDD_LP - - GPIO8 /0/T | GPIO8 | 1/O/T | - - SPI2_D_PAD 1/0/T || LP_GPIO8 1/0/T | LP_GPIOB | 1/O/T || TOUCH_CHANNEL7 | —
9 VDD_LP B | - - B E B B - - B - B - B B B B B
10 | GPI09 10 | VDD_LP - - GPIO9 /0/T | GPI0® | 1/O/T | - - SPI2_CK_PAD 11/0/T || LP_GPIO9 1/0/T | LP_GPIOS | 1/O/T || TOUCH_CHANNELS | -
7| GPIOI0 10| VDD_LP - B GPIO10 70/T | GPIOIO | 1/O/T | - B SPI2_Q_PAD 1/0/T || LP_GPIOTO 1/0/T | LP_GPIOIO | 1/O/T || TOUCH_CHANNELS | -
2| GPIoN 10 | VDD_LP - B GPIOTI 70/T_| GPIOT | 1/O/T | - B SPI2_WP_PAD 11/0/T || LP_GPIOT 1/0/T | LP_GPIOT | 1/O/T || TOUCH_CHANNELIO | -
3| GPIO12 10 | VDD_LP - - GPIOT2 /O/T | GPIO12 | 1/O/T | - - - - LP_GPIOT2 1/0/T | LP_GPIOT2 | 1/O/T || TOUCH_CHANNELT | —
4| GPIOI3 10 | VDD_LP - B GPIOT3 1/0/T | GPIOI3 | VO/T | - B - B LP_GPIOT3 1/0/T | LP_GPIOT3 | 1/O/T || TOUCH_CHANNEL?Z | -
5| GPIOW 10 | VDD_LP - - GPIO14 1/0/T | GPio1d | V/O/T | - - - - LP_UART_TXD_PAD | O LP_GPIOT4 | I/0/T || TOUCH_CHANNELIZ | -
6 | GPIOI5 10| VDD_LP - B GPIO15 70/T | GPIO15 | 1/O/T | - B - B LP_UART_RXD_PAD | 1l [P_GPIOT5 | 1/O/T || TOUCH_CHANNEL1A | -
7| GPIOI6 0| VDD_I0_0 - B GPIO16 1/0/T | GPIO6 | W/O/T | — B - B - - - B ADC1_CHANNELO -
8 | GPIOT7 10 | VDD_I0_0 - - GPIOT7 1/0/T | GPI0T7_ | VO/T | - - - - - - - - ADC1_CHANNELT -
19| GPIO8 10| VDD_I0_0 - B GPIOT8 /O/T | GPIOIB | 1/O/T | - B - B - B B B ADCI_CHANNEL2 B
20 | GPIO19 10| VDbD_I0_0 - - GPIOT9 1/0/T | GPIO® | 1/O/T | - - - - - - - - ADCT_CHANNEL3 -
21 | VDD_I0_0 i | - - B B B - 4 y B - B - B B - B B
22 | GPIO20 0 | VDD_I0_0 - B GPI020 /0/T | GPI020 | 1/O/T | - B - B - - - B ADC1_CHANNEL4 -
23 | GPIO21 10 | VDD_I0_0 - - GPIO21 /0/T | GPio21 | 1/o/T | - - - - - - - - ADCI_CHANNELS -
24 | GPI022 10| VDD_I0_0 - B GPI022 /0/T | GPio22 | 1/0/T | - - - B - B B B ADCI_CHANNELG B
25 | GPIO23 10| VDD_I0_0 - - GPI023 1/0/T | GPI023 | 1/O/T | = - REF_50M_CLK_PAD 0 - - - - ADCT_CHANNEL? B
26 | VDD_HP_O i | - - B B B - - - B - B - B B - B B
27 | FLASH_CS %Jil | VDD_FLASHIO - B FLASH_CS 0 B - - B - B - - - B B -
28 | FLASHQ %Ji] | VDD_FLASHIO - - FLASH_Q oT | - - - B - - - - - - - -
29 | FLASH_WP ZJ] | VDD_FLASHIO - B FLASH_WP o | - - - - E B - B B B B B
30 | VDD_FLASHIO W | - - B B B B - - B 2 B - B B B B B
31 | FLASH_HOLD %Jil | VDD_FLASHIO - B FLASH_HOLD 7ot | - - - B - B - B B - B B
32 | FLASH_CK %Jil | VDD_FLASHIO - B FLASH_CK 0 B - - - - B - - - B B -
33 | FLASH_D %Ji | VDD_FLASHIO - - FLASH_D ot | - - - - - - - - - - - -
MIPI DSI_PHY
34 | DSI_REXT %Jfl | VDD_MIPI_DPHY - - 4.02KQEXTER- | 1/O/T | - - - - y - - - - - - -
NAL RESISTOR
MIPI DS PHY
35 | DSI_DATAPI £fi | VDD_MIPI_DPHY - - ot | - - - - S - - - - - - -
DATAP!
MIPI DS PHY
36 | DSI_DATANI #j | VDD_MIPI_DPHY - - ot | - - - - - . - - - - - -
DATAN1
MIPI DSI_PHY
37 | DSI_CLKN £ | VDD_MIPI_DPHY - - Vot | - - - - - - 4 - - - - -
CLKN
MIPI DSI_PHY
38 | DSI_CLKP £fij | VDD_MIPI_DPHY - - ot | - - - - - - = - - - - -
CLKP
MIPI DSI_ PHY
39 | DSI_DATAPO %J | VDD_MIPI_DPHY - - ot | - - - - - - s - - - - -
DATAPO
MIPI DSI_PHY
40 | DSI_DATANO % | VDD_MIPI_DPHY - - ot | - - - - - - y - - - - -
DATANO
41| VDD_MIPI_DPHY | s | - - B B B - - - B - B - = - - B B
MIPI CSI PHY
42 | CSI_DATANO %f | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATANO
MIPI_ CSI_ PHY
43 | CSI_DATAPO #ji | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATAPO

"I vd-28dS3 - V 3

Il
(VRS
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# 6-1- 2 1ol

B HWo el AR 10 MUX Zfi LP 10 MUX Jjfig Bt
B | #k P | Bl Safiit Sfin FO p] F1 ) F2 p] F3 p] FO p] Fl pai) FO F

MIPI CSIPHY
44 | CSI_CLKP £J | VDD_MIPI_DPHY - A vorT | - - - - - - - - - - - -

CLKP

MIPI CSI_PHY
45 | CSI_CLKN “J | VDD_MIPI_DPHY = - ot | - - - - - - - - - - - -

CLKN

MIPI_ CSI PHY
46 | CSI_DATANI %J | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -

DATAN1

MIPI_CSI PHY
47 | CSI_DATAPI %f | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -

DATAP]

MIPI_ CSI_PHY
48 | CSI_REXT Lfil | VDD_MIPI_DPHY - - 4.02KQEXTER- | 1/O/T | - - - - - - - - - - - -

NAL RESISTOR

USB2 OTG PHY
49 | DM %ffl | VDD_USBPHY - - o ot | - - - - - - - - - - - -

USB2 OTC PHY
50 | DP #fi | VDD_USBPHY - - on vort | - - - - - - - - - - - -
51 | VDD_USBPHY i | - - - = - B - - B - - - B - B B -
52 | GPI024 10 | VDD_Io_4 - - GPIO24 /0/T | GPIO24 | 1/O/T | - B - B - - - - USBTP1_NO -
53 | GPI025 10 | VDD_I0_4 - IE, USBLWPU || GPIO25 /0/T | GPIO25 | 1/0/T | - B - - B - - B USBIP1_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_NT -
56 | GPIO27 10| VDD_I0_4 - - GPI027 1/0/T | GPI027 | VO/T | - B - - - B - B USBIP1_P1 -
57 | GP028 10 | VDD_Io_4 - - GPI028 /0/T | GPIO28 | 1/0/T | SPI2_CS_PAD 11/0/T | GMAC_PHY_RXDV_PAD | 10 B B - B B B
58 | GPI029 10 | VDD_Io_4 - - GPI029 /0/T | GPIO29 | 1/0/T | SPi2_D_PAD 11/0/T | GMAC_PHY_RXDO_PAD | 10 B - - B B B
59 | VDD_PSRAM_O | - - B B = B 2 - B - B - B B B B B
60 | GPIO30 10 | VDD_Io_4 - - GPI030 I/0/T | GPIO3O | 1/0/T | SPI2_CK_PAD 11/0/T | GMAC_PHY_RXDI_PAD | 10 - - - - - -
61 | GPIO3I 10 | VDD_I0_4 - - GPIO31 /0/T | GPIO8T | 1/0/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
63 | GPIO32 10 | VDD_Io_4 E - GPI032 /0/T | GPIO32 | 1/0/T | SPI2_HOLD_PAD | 1/O/T | GMAC_RMI_CLK_PAD 10 B - - B B B
64 | GPIO33 10 | VDD_I0_4 E - GPIO33 1/0/T | GPIO33 | 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_Io_4 IE.WPU | - GPIO35 /0/T | GPIO35 | 1/0/T | SPI2_I05_PAD 11/0/T | GMAC_PHY_TXDI_PAD | O - B - B B -
67 | VDD_PSRAM_1 i | - - B B - B - - B y B - - - B B -
68 | GPIO36 10 | VDD_Io_4 E - GPIO36 /0/T | GPIO36 | 1/0/T | SPI2_l06_PAD 11/0/T | GMAC_PHY_TXER_PAD | O B - - B B B
69 | GPIOS7 10 | VDD_I0_4 E E UARTO_TXD_PAD| O GPI037 | 1/O/T | SPI2_I07_PAD 1o/ | - - - - - - - -
70 | GPIO38 10 | VDD_Io_4 E - UARTO_RXD_PAD 11 GPI038 | 1/O/T | SPI2_DGS_PAD | O/T - - - - - - - -
71| VDDO_FLASH i | - - - - - B - - - = - - B - B B -
72| VDDO_PSRAM i | - - B B - B - - B - B - - - B B -
73| VDDO_3 i | - - - - B - B B - - B - - B B B
74| VDDO_4 | - - B B B B - - — - B - B B B B B
75 | VDD_LDO Wi | - - B B B - - - B - B - B B - B B
76 | VDD_HP_2 i | - - - B - B - - - ] B - B B B B -
77 | VDD_DCDCC i | - - B B - B - - B A = - - - B B -
78 | FB_DCDC s - - - - B - B B B - B - - B B B
79 | EN_DCDC B - - - - - B - - - B - - - - B B -
80 | GPIO39 10 | VDD_I0_5 - - SDI_CDATAO_PA] 11/0/T | GPIO39 | I/O/T | - - REF_50M_CLK_PAD 0 - - - - - -
8 | GPI040 10| VDD_I0_5 - - SDI_CDATA1_PAD| 11/0/T | GPIO&0 | 1/O/T | - - GMAC_PHY_TXEN_PAD | O - - - - - -
82 | GPIo4l 10 | VDD_I0_5 - B SDI_CDATA2_PA 11/0/T | GPIOAT | 1/O/T | - B GMAC_PHY_TXDO_PAD | O 4 - - B B -
83 | GPIO42 10 | VDD_I0_5 - - SDI_CDATA3_PA 11/0/T | GPIO42 | 1/O/T | - B GMAC_PHY_TXDI_PAD | O 2 - - B B B
84 | GPIO43 10 | VDD_I0_5 - - SDI_CCLK_PAD | O GPIO43 | 1/O/T | - - GMAC_PHY_TXER_PAD | O - - - - - -
85 | VDD_I0_5 | - - - - - - - - - - B B - - - - -
86 | GPloa4 0| VDD_I0_5 - - SDI_CCMD_PAD | 11/0/T | GPIO&4 | 1/O/T | - - GMAC_RMII_CLK_PAD 10 - - - - - -
8 | GPI045 10 | VDD_I0_5 - B SDI_CDATA4_PAL] 11/0/T | GPIO&5 | 1/O/T | - B GMAC_PHY_RXDV_PAD | 10 r - - B B -
88 | GPI046 10 | VDD_I0_5 - - SDI_CDATA5_PAL 11/0/T | GPIO46 | 1/O/T | - B GMAC_PHY_RXDO_PAD | 10 B - - B B B
89 | GPI047 0 | VDD_I0_5 - - SDI_CDATA6_PAL 1/0/T | GPIO47 | I/O/T | - - GMAC_PHY_RXDI_PAD | 10 - - - - - -
90 | GPIO48 10 | VDD_I0_5 - - SD1_CDATA7_PAD| 11/O/T | GPIO48 | I/O/T | - - GMAC_PHY_RXER_PAD | 10 2 - - - - -
91 | VDD_HP_3 i | - - - B - B - - - - B - - - B B -
%2 | GPI049 10| VDD_I0_6 - B GPI049 /0/T | GPIO49 | 1/O/T | - B GMAC_PHY_TXEN_PAD | O - - - B ADC2_CHANNELO -
93 | GPIOSO 10 | VDD_I0_6 - - GPIO50 /0/T | GPIOSO | 1/O/T | - B GMAC_RMII_CLK_PAD 0 B - - B ADC2_CHANNELT B
94 | GPIOSI 0 | VDD_I0_6 - - GPIO51 1/0/T | GPIOSI | 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 B B
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97 | GPIO53 10 | VDD_I0_6 - - GPIO53 1/0/T | GPIOS3 | I/O/T | - - GMAC_PHY_RXDI_PAD | 10 - - - - ADC2_CHANNEL4 ANA_COMP1
98 | GPIO54 10 | VDD_I0_6 B - GPIO54 1/0/T | GPIo54 | 1/O/T | - - GMAC_PHY_RXER_PAD | 10 - - - - ADC2_CHANNEL5 ANA_COMP1
99 | XTALN B | - S - - - B - - B - - - B - B B -
100 | XTAL_P s - B B - B - B B - B B B B B B B
101 | VDD_ANA B | - - - - B - B B - - B - - B B B
102 | VDD_BAT | - B - B B B - - B - B - B B B B B
103 | CHIP_PU Fijp, | VDD_BAT - B 3 B - - - B - B - B B - B B
104 | GPIOO 10 | VDD_LP/VDD_BAT || - - GPIOO 70/T | GPIOO | 1/O/T | - - - - LP_GPIOO 1/0/T | LP_GPIOO | /O/T || XTAL_32K_N -
105 | GND i | - B B - B - B B - B B B B B B B
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