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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,

BRI, ESP32-PA I i BT 73 AR LK :
o 10 %M, HAVNTHBIIbE:
- 4 10 T T 10 MUX Zjfig - W3 2-3 10 MUX 73
- sy 10 AT T LP 10 MUX Zjfig - W% 2-5 LP 10 MUX 4k
- oy 10 T TR RE - U3k 27 AR

FRIE A EIEAS 10 45 B e e b 2 — e 0 v HEIES . B4 THE, TE G B AR T
ALFES

o BN, HATHTREESME, Wi flash, MIPIDSI. MIPICSI % - L3 2-9 & f4& v & fip
o BUUFIE, LHTBUNIRE - WAk 2-10 KL s iy
o WIREEIE, Al ALPERIE IR B - W3 21 IR

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

] 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 I | - - - - - -
10 GPIOQ 10 VDD_LP - - 10 MUX | LP IO MUX | %4
n 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 10 VDD_I0_0O - - IO MUX | - FELA
19 GPIO18 0] VDD_I0_0O - - IOMUX | - FELA
20 GPIO19 0] VDD_I0_0O - - IO MUX | - FELA
21 VDD_IO_0O YR | - - - - - -
W
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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 4 | VDD_MIPI_DPHY - - - - -
49 USB_DM 4 | VDD_USBPHY - - - - -
50 USB_DP 4 | VDD_USBPHY - - - - -
51 VDD_USBPHY R | - - - - - -
52 GP1024 10 VDD_IO_4 - - IO MUX | - B,
53 GPI025 10 VDD_IO_4 - USB_PU IO MUX | - B,
54 NC - - - - - - -
55 GPI1026 10 VDD_IO_4 - - 10 MUX | - FELA
56 GPI1027 10 VDD_IO_4 - - 10 MUX | - FELAL
57 GP1028 10 VDD_IO_4 - - 10 MUX | - -
58 GPI1029 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 GPI038 IO | VDD_IO_4 IE - 10 MUX | - -

71 VDDO_FLASH IR | - - - - - -

72 VDDO_PSRAM | HiJi | - - - - - -

73 VDDO_3 IR | - _ _ _ _ -

74 VDDO_4 HyE | - _ _ _ _ -

75 VvDD_LDO HE | - - - - - -

76 VDD_HP_2 HE | - - - - - -

77 vDD_DCDCC HJE | - - - - - -

78 FB_DCDC | - - - - - -

79 EN_DCDC | - - - - - -

80 GPI039 IO | VDD_IO_5 - - 10 MUX | - -

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

82 GPI041 IO | VDD_IO_5 - - 10 MUX | - -

83 GPI042 IO | VDD_IO_5 - - 10 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 HE | - - _ _ _ -

97 GPI053 IO | VDD_IO_6 - - 10 MUX | - i
98 GPI054 IO | VDD_IO_6 - - 10 MUX | - i
99 XTAL_N i | - - - - - -
100 XTAL_P | - - - - - -

101 VDD_ANA ByE | - - _ _ _ -
102 VDD_BAT RyE | - - _ _ _ -
103 CHIP_PU Rl | - _ _ _ _ _
104 GPIOO IO | VDD_LP/VDD_BAT || - - [0 MUX | LP 10 MUX | #5#)
105 GND MR | - - - - - -

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

IREEMG ERHE 15 ESP32-P4 Z 5|3t B3 AREEH v1.0
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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 ESPS2-PA A5 H B AHAH V10
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 TR BAFEINE (UOTXD, MTCK %), fuff UARTO, JTAG. SPI2 % - {13 2-2 10 MUX 4k,

Mtk fF o BRI, 3 AEIR

4 2-2. iliid 10 MUX ESEIRSh B 5

Bk 5% fitiik

MTCK MR (Test clock)

MTDO W%tk 4a ) (Test data out) o

MTDI MR A (Test data in) HTIRADIRER JTAG &1

MTMS MR AE ¥ (Test mode select)

SPI2_HOLD_PAD w2 (Hold)

SPI2_CS_PAD J-% (Chip select) 5.3V SPI2 L. BETURE AL, YT
SPI2_D_PAD #eys A (Data in) ) R B T
SPI2_CK_PAD i (Clock) @E%@MWE}‘K lfﬁ%ﬁﬁ% ) _/f, ‘ Méiijz/\é)%ﬁ
SPI2_Q_PAD et ! (Data out) Rl (N F R B TR -
SPI2_WP_PAD Gy (Write protect)

SPI2_IO..._PAD #i (Data) J\Ek SPI AR SPI2 42 11055 4 (e 2% 1 )
SPI2_DQS_PAD BOEEE /SR ERD (Data strobe/data mask) | DQS #:1

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

UARTO_RXD_PAD BRERE (Receive data)

REF_SOM_CLK_PAD 50 MHz Z:7% i} #ii t} 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

BB %% (Receive data valid)
Bl 0/1

Bl (Receive error)
REBHAE L (Transmit data valid)
KikEARL 01

K4S (Transmit error)

K ikfffE (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 RMII B2 1. %45 546 MILBEU R AR RX_DV, 75 RMII Bk T i #E CRS_DV.

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

IREER BB

17
S SRR UL
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O'IA S 3G H Y 143 vd-28dS3

2 2-3. 10 MUX 45 i3k

2 10 MUX / 10 MUX hfig 123

Ji

¥ 6pio ##2 || FO X3 | F ¥ | 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 | I/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 | I/0/T | - - SPI2_CK_PAD 1n/0/T

1 | GPIO10 GPIO10 I/0/T | GPIO1O | 1/0/T | - - SPI2_Q_PAD 1/0/T

12 | GPIOTI GPIOT I/0/T | GPION | 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 | I/O/T | - - - -

15 | GPIO14 GPIO14 I/0/T | GPIOW | 1/0/T | - - - -

16 | GPIO15 GPIO15 I/0/T | GPIOWS | 1/0/T | - - - -

17 | GPIO16 GPIO16 I/0/T | GPIO16 | 1/0/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 I/0/T | GPI032 | I/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 | GPIO36 | 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 GPIO38 | 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/0/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 | - - 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 B BB BRI RE, BEILEET 3.0 %5 4 B AR A
2 [R5 ks, PEILEEY 2.3.4 GPIO Ao LP GPIO 8R4l

S 444 10 MUX ZhfiE (Fn, n=0~3) #FR—A> “2A". PAFREA “HA {8 L

ol-fA. O-faiti, T-miH.
o -4 A5 WERIZAE ML T Fn DASMYZHEE, W Fn i AR S1E 1
o 10 - HA s WARSZAEMTEC T Fn ASMNKZIEE, W Fn f9EA(ES1E N 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 UART #01

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 I/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 I/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-PA Z 415tk i B ARFAK 5 v1.0
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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) FEBEA R IRAGIMHE 32 KHZ BRI 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 $2 141 USB H: 11/JTAG Tj
USBIP1_P... USB D+ i
ANA_COMP... PO/P1 HLE REAUL LR LR 2% O/1 211
=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 GPIO6 TOUCH_CHANNEL5 | -

7 GPIO7 TOUCH_CHANNELG | -

8 GPIOS 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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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 PRI, T 31 554

AR I=H] o
2 (EE By TTHS, PEILEESY 2.3.4 GPIO 4= LP GPIO #h TR 4.

IREER BB 23 ESP32-PA4 5t A HEAR RS A5 v1.0
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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 F %R USB H [1/JTAG il g . WA TS EBifc &, 7l FfE GPIO.

o JTAG 10 — il H TR IhfE. 1EILF 2-2 10 MUX #h4t . TEREHOX 245, AT USB 52 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-PA4 5t A HEAR RS A5 v1.0
BB SR 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) 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

29 FRiEv g ST & HEOEM.

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 HeARHUAR F5 V1.0
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% 2-9 - & kit

S5 sali| Yyfik |

] 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
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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_0/2/3 fJH JE

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 | B

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
59 VDD_PSRAM_O | #i A | PSRAM PSRAM 10
62 | VvDD_IO_4 WA | Ber HP 10

67 VDD_PSRAM_1 | # A | PSRAM PSRAM 10

71 VDDO_FLASH By | BHEEAL flash, s 50 mA HLR
72 VDDO_PSRAM W | B Ek RSN PSRAM, K 50 mA HLIR

73 VDDO_3 By | B 50 mA L

74 VDDO_4 | EeRE 50 mA BT

75 VDD_LDO WA | REAUIRLIEEG, A R R AR AR LR

76 VDD_HP_2 A | B

77 VDD_DCDCC B | BRI, A DC/DC 4 il e A ri g

85 | vDD_IO_5 WA | LI, HP1O
91 VDD_HP_3 B | BRI

96 | VDD_IO_6 WA | B HP 10
101 VDD_ANA B | Y R

102 | VDD_BAT WA | BLPLRLIRI, WA

105 | GND — AN

T BgE 4SS 2.6.2 W IRETZ .

2VDD_FLASHIO 4 flash 10 fitH1, HiEEEARSEEL & flash BUE-R3T, A4S0 TG HH L ORI A 3.3
V 11y flash Kl

S, R RIBOM, PR 51 xR K SR A AT 5.2 LT A A

4LP 10 451Ny VDD_LP = VDD_BAT ffEHL A& I, W&l 2-2 ESP32-P4 w, R4 32 iR, thil&%
T2 ERRA > R —1

2.6.2 HuEesng
HLJEASFR LN & 2-2 ESP32-P4 %,i8. 472 Fi7R .
O BRI AR R RS R
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2 HM

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

VDD_LDO

Flash

{ VDD_FLASHIO

VDD_LP

VDD_BAT VDD_ANA

VDD_DCDCC  EN_PCDC

» DCDC |
<

FB.0GDC VDD_HP_023 VDD 10_ 0

VDD_USBPHY

VDD_MIPI_DPHY

VDD_PSRAM_0/1

|

|

[ ]

| |

|

|

|

Flash LDO - -
VDD_PSRAM LDO LDOx4

VO3LDO

V04 LDO

HP IO

usB2.0
PHY

MIPI_DPHY

PSRAM

Flash 10 LPIO LPLDO HP LDO
Low Power High
System o

ESP32-P4

2.6.3

S HLRISE AL
SR EG, AR — S R E . 205, T ERAZ AR CHIP_PU fif, IS EH. B2

[ 2-2. ESP32-P4 HuJiiss o

KT CHIP_PU K B A AL FPAgfe L, W WL 2-3 Fik 2-13,

VDD_LP,
VDD_IO_O,
VDD_USBPHY,
VDD_PSRAM_0/1,
VDD_I0_4,
VDD_LDO,
VDD_DCDCC,
VDD_IO_5,
VDD_IO_6,
VDD_ANA

CHIP_PU

IREER BB

1.8V/33V ———#--———-

Vi_nrst - = -

tsTBL
le—»
1
1
1

Pl 2-3. USRIty S 8kl

29

S SRR UL

ESP32-PA4 5t A HEAR RS A5 v1.0



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=1.0

% 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 %1t i AR F V1.0
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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
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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 #l EFUSE_JTAG_SEL_ENABLE

ik eFuse (iR BGAMEY R O, MR ULA ST, eFuse HigRE—k, —HRE R 1, HEARIKE N
0.

bk strapping 48 NSRS A T AT AT L B B ) LB AL TR FELTOIRAS:, UDHCBRIAE. (RIZER ) MRk T
RIS E L/ i AR S L AR

#¢ 3-1. Strapping 55 IR I\ fc B

Strapping & | BRINACE | A
GPI034 Fa | -
GPI035 gEpL |1

GPIO36 A -
GPIO37 #as -
GPIO38 A -

FLRAE strapping & IRME, W RAER SN R i/ R . iR ESP32-P4 EFHL MCU By M ikt 4%, strapping
B A AP AT i ML MCU

JirF strapping 4 MIFRA BT E . R AL, BUF SR RARI AR strapping B BIRME, —ELARFFEDE 45
LB M. B RS Tosk oAt )y Xk . Rk, strapping % BIAG(EAE D i TAERS—EL AT, strapping
RIS R AR AR 10 A BB

Strapping & Y {55 I8 e TR K 3-2 FIIE 3-1 P iy 3 seed 1A Al ARaFad i) .

#¢ 3-2. Strapping AN TS B30

S| W] /M (ms)
Lo sseti), BIfLE CHIP_PU S AT, HIRFLA SR E I 0
I 1E]
. 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-P4 Z41ith B4 R V1.0
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3 JHZHLE

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

Strapping pin

Pl 3-1. Strapping 55 I IRt S50

31 B mahb A
SEACFEHUR , GPIOS5~GPIOSS St it HEILH 8-3 %5 & A HX A .

# 3-3. RGBT

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

PR R B AR T
2 Joint Download Boot #i3 F % #:PA F F k=t
e USB Download Boot:
- USB-Serial-JTAG Download Boot
- USB 2.0 OTG Download Boot ( HEEf# ] USB OTG HS 5 ifil#s DA
FS #i#e)sk, USB OTG FS &8 A SCHFI A% [l 4 T4 )
e UART Download Boot
e SPI Slave Download Boot
8455t GPIO37 FI GPIO38 bhf, %% (ESP32-P4 i RZHZ Tty >
AT SR Boot 454 .

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

1£ Joint Download #xX~, F Pl USB. UARTO = SPI slave 432 16— 3E i Sc 2 F # % flash, w036
R A L2MEM J5z1T 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,

IREEMG ERHE 33 ESP32-P4 Z 5|3t B3 AREEH v1.0
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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$TEI, N3 3-5 UARTO ROM B EATEP 44
Jiw

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

UARTO ROM H &#TEI | EFUSE_UART_PRINT_CONTROL | GPIO36

0 el
flife 1 0

2 1

1 1
K] 2 0

3 pets

VPR BRA BRI E

EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT # il USB 11 /JTAG #3525 ROM H&FTEN, 4% 3-6 USB & 1/
JTAG ROM B EATHp 4z 4] s

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

USB Hi11/JTAG ROM H#TENFsi | EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT
1 e 0

KM 1

R BN NI SN T

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

IREEMG ERHE 34 ESP32-P4 Z 5|3t B3 AREEH v1.0
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3 JEBhfCE I

Fé 3-7. JTAG 15 2 Jdsihil

JTAG 5 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 2
VMUK R BR AR BRI
2l MTDI. MTCK. MTMS #I MTDO.,
IREEMG ERHE 35 ESP32-P4 Z 5|3t B3 AREEH v1.0
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4 DIk

4 etk

41 ARS
ARFYAE TR AL, AR AR . RS DMA, fPifar AL . REAMEM L ETIRE.

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 TLRHIKEIN, 4 360 MHz [y IR
o RV32IMAFC ISA ISA (354-4:424)
o I Zc )& (Zcb, Zcmp, Zcmt)
o JCREHE L Al 5 DSP 4 (XespV)
o SCRFA E LEEFE S (XespLoop)
o Se7E RISC-V AbFH A% Syl vk (CLINT)
o He7¥ RISC-V AbPRESAZ i iz il & (CLIC)
o SCRpSCTRMZIRE BHT, BTB 5 RAS
o SCRFRZ 3 ARECFNT R/ ISR A
o LHHREL 16 4~ PMP/PMA [Xis;
o SCRAFIAMEAUE: BLEME S R
o TR USB/JTAG 211
o %5 RISC-V JHix 1 v013

o 5 RISC-V Trace #L v2.0 AR trace BELER

411.2 RISC-V B4 %% (TRACE)
ESP32-P4 Sth 1Y RISC-V B Bt b i T A S PERE CPU AT IR ik R A B B85 BT I, AR
W RGEHATFIRA RS BHEES] HP CPU i35 4B 5582 11, I RS /N BIR L, S5 AF
i fE N ES SRAM

e 3% Efficient Trace for RISC-V v2.0 (RISC-V EGEE#IE v2.0)

o SRR b B AR 57 R M AR

o SCREIESS

IREEMG ERHE 36 ESP32-P4 Z 5|3t B3 AREEH v1.0
SUBSCR L


https://riscv.org/specifications/
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=1.0

4 DIk

o SCRFIE IR A R B uE S R A 4 ik
o CFFIAILAES (sideband signals) il 1B BRI
el il 2 2 B K A S
hart BPE], RIS AE R o fe— M HO 5 4 1 AR
hart ZA0f5, i as e s — D Ed e sk TAE
FIFO BJIfA% s 1 45% hart
o SCRPER LTS R AR R
o I Y AR
- W TR
- [T A
- KM RS
o SRR EADIRSHRIN
o ZRREAL)SHEES
o LB ERAEAERE I SRR A AR AR
A

o FLATA
= AR/ INE T T B ) it g 2 ) PR A 2 v
- Z s

o HA7 128 x8 i FIFO, MTZArHatd
o SUHF AHB LR, RAKEIE

411.3 AbPRESIRA LR

ESP32-P4 FittkfiE 32 fi2 RISC-V XYUZAL LA e FibnifE RVS2IMAFCZC 4. 341, RALBR did SO i S 4
248 Xhwip PAK 7 L ALS DSP 7J% Xai, Xhwip TRARIEERA P 4540, Xai nlfdmtee Al 5 DSP 553k
TR
itk
o H 8 A 128-bit A TLiH I A7
128-bit A TERY R B EAE, ARAA. k. Bk, B, AL HKSE
GHIBARAL IR & S/ A s F S
XS AR5 128-Dit iy T 14 1) A /17
AL S AR

4114 (SFELII

ESP32-P4 #4573 —/MEHI#E RISC-V 32 (i AL B . LP CPU ] AFFHEIEH TAERT R i) HP CPU, ]
PAITAERGEIRIRI AU HP CPU SRIATAE S5 . LP CPU FiI LP £ g1t Deep-sleep KLz F 4R FF TARRE .

IREEMG ERHE 37 ESP32-P4 Z 5|3t B3 AREEH v1.0
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4 DIk

e, JF&E LA LP CPU IR FERCEE LP TEffs i ARYS7E Deep-sleep Tl LP 10, LP AMk.
Real-Time ‘gl #% .
e
o THUKEGN, SCRFRGE 40 MHZ [ Il
o RVB2IMAC ISA (5424 H)
o SCHF18 A RN
o P (DM) £54 RISC-V il vOI3, Scmmid AT Ak JTAG/USB i A i i 2
o TEPHARAT A RISC-V AL vOI3, AA 2 MW/ MEE A
o SCRAZ LR REFR R L
o WL HP CPU sl HP CPU % 3% ik
o W] HP fERERRFI LP FEAf R
o W AT A S )

41.2 Z%: DMA
AREIE T RS DMA,

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

L4 7 717 (General Direct Memory Acoess, GDMA) i T-4E51s 515 4 2 A K7 i 5 17 i 8.2 1
SLOCTEAER R . BKPFITMEER OPU T BN TliL GDMA BB Setis, MTITIEIR T CPU 1 L {61
8, B THCE.

ESP32-PA ff) GDMA 24 WA, 4> BIFTDAEHEVIT AHB 5 AXI S42k, DA%l GDMA-AHB 7l GDMA-
AXI,
Kb
o
- GDMA-AHB: AHB pzkZaty

— GDMA-AXI: AXI i 2R ke SRR IR 20 8 1L 1% i (out of order) FITREE 2 8 42 /& 4 (outstanding
%)

o Bl LR AT IAAL, A A T AR g
o VHHMTEHLIERIK/N (size) {7
o XfFFELK:
- GDMA-AHB:
* FERFFE AL X
* b A R
- BRSNS AR AN AS R FEEESR
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© AN SRR I 2 16 XY
- GDMA-AXI:
* HRTFA AL RUFEXE TR
* B LR
- TR RSN R A A I 2 ) e R
© AR I A ] 16 AR S
o UHFHER
o VjMTFEABaRIS, S0 INCR A&
o KAy = A T A = F i
o AT—iliH SR I HC E A SR
o SCRFIEIE AL e BRI (i
o SCRHFfiftIz hEE
o ORI %% CRC 5T TIfE

41.2.2 VDMA $512% (VDMA)

DMA (ELE:PAFUII) RS CPU, EfE iR RSMRZ I e MUARIRIE . ESP2-PA L1y VOMA gt
— I DMA, SR EAEIEREA . FPRRAEIANEL . INEEEIE B IO RE B . VOMA B0 AXI £
BT, R AXIS BRAENIL, AT AX) SHUBE I, SR PO MR DU L BT .
Pt

o AN, B SEEARIA N, SRR RS

o 2/ AXI BB

o SCHE'S MIPIDSI (RURHTEE) ATISP (JHIRIFSAIERR) ST

o SCHFIFHRA STPIRIRZI. ISP STFRERZIT. MIPI DS STFH422 G DMA (64

o DMA &4 2 YA £

o EEHIEHI . BRI, (EHICNTRE

o SCHRRYLEH

o CFRIETIESOUNL. FATHIER. B T iR R S

o SRR ARG R RLEL S el 2

o TR Il

o SEHEHE, PRI

o MRCEMILIH LRI

o SCRFU VDMA StSMRE A B

o AhiBHGRT:BE 1RSI WO T B

IREEMG ERHE 39 ESP32-P4 Z 5|3t B3 AREEH v1.0
S SRS 2


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=1.0

4 Db

41.2.3 2D-DMA £:i2% (2D-DMA)

2D-DMA F -2 T 24t P R AL BB i) DMA, 76 5 4 GDMA-AXI fi 4RSI RE S0tk 1, 31 T 2 He F4k (Reordier)
Hita 255 (Color Space Convert: CSC) Tf, HEWSBUIEHl s 4 JPEG FI PPA SN Mk (443K . 2D-
DMA SERH PRI EIIE RIS M, TS B AP RRAE— BObAL 2 FIE 55— BObhk 2], I SEmifa s
pEETS
Feb

o 1A AXI B

o CHE LA RO e

o SHFEHEILERE . SMREILERE (RX). DAEAZRREISMR (TX) HORCHR 64

o W 3 AMEREIIMGER, 2 ANSMEEITF K

o HE PPA Il JPEG G40 RIS 5N

o CHBEIEHF

o SRR

o SRR, BERT

41.3 fHikZselaighq
AR TGRSR, RIS . Vi A S, DASE R R A
ESP32-PA [y btk mit S S5 R AN 4-1 dehbok 45 25 4 FR

IREEMG ERHE 40 ESP32-P4 Z 5|3t B3 AREEH v1.0
S SRS 2


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=8943&sections=&version=1.0

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 ¥ eFuse: 1792 (R4 1N, T AP ek s 1D 465 5
8 KB Ity HP SPM (#i#£/44¢) : 360 MHz, FIF HP CPU [ Hutiil)
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o EfE N PSRAM

PSRAM /NI EE 5 1 ESP32-P4 % 57 % 3 1k

IR B 200 MHz

K3 HF 64 MB f7fif A5 (1]

SCRF XTS-AES S hnf, PRir PSRAM w AR e M

~ B EEELE, TTPADA 64 KB BB E] 64 MB {3542 I sBcR A5 1], S8 8 BL. 16 iz, 32 A
128 L5

BN 2
ESP32-P4 75t SPI. Dual SPI. Quad SPI. QPI %542 e Fr B8 AN ARl o . e A2 120
MHz.

HhER flash T DABLE 2 CPU 45425 1m) . Hisefidiaasia). A flash fg kS Hi% 80 64 MB., ESP32-P4 4L
T XTS-AES fRELEINRZTIRE, M PRI Ak flash W AR P A 24

Wt gAY, ESP32-P4 — ki Z W] PAIFII A :
o SN flash DA 64 KB FyHMLTE] 64 MB 45425 [1] .
o SN flash d AT RARA 64 KB Bt 3] 64 MB Hedidi2sii), S 8 fi. 16 fii. 32 {iFl 128 fi L.

el
B EBIERUG, BRI RA B E MR flash 2| CPU ik 2 8] i RS «

41.3.2 eFuse #:i%% (eFuse)

ESP32-P4 Hfy—Ik 4006 i) eFuse fiilfde il TAHH S BN AR P8, SHON AR — LR PRI
HIBE. REBIESEOA SRR % 505 . eFuse fE#ERIA AN — BB S 1, MIRREFHRE A
0.

R
o 4096 fi—U A ifefrfie (fc2 A 1792 MR AL BN )
o BEERAF AL E:
o PEIULRA AT CE
o [ ZAE LTSy AR S RN A
41.3.3 Cache

ESP32-P4 R %k cache 544,

ek
o L1354 cache W k/NA 16 KB, Hk/Nhy 64 B, B FHER

IREER BB 42 ESP32-PA4 5t A HEAR RS A5 v1.0
BB SR L
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o L1 %#iE cache /R 64 KB, Hk/Nh 64 B, WiEEAIAHE:, 245 write-through Fil write-back P55
8

e 12 cache [yk/NHy 128 KB/256 KB/512 KB, Hik/Nk 64 B/128 B, J\B&AHAHEE
e ¥k cacheable F1 non-cacheable i

o 7 H} pre-load ThfiE

o S7¥F lock T

o WHRFEHEFHS (critical word first) FIEEHIE R (early restart)

41.4 RSk
AREETHIA TR ARG R T B ke 2 S A A L0

41.41 GPIO zgHkh k4 A1 10 MUX
ESPG2-PA 3147 56 1+ GPIO 41, Jr+a4f 16 -1 (LP) GPIO I 39 4-FitkE (HP) GPIO . 54+
EPHASET A f— NI 10, s — P PIBIINR

o FIH HP GPIO A fAE A HP 10 MUX, RITECE: HP AMSH A4 A LS Z R IETAEATHY GPIO 47, I H HP
AR i AR5 AT R R B GPIO 5.

o FIH LP GPIO %2t i fE A1 LP 10 MUX, WIiLE: LP SN A (55 R IR TR LP GPIO &, FFH
LP AR a5 ot n] SR B AR LP GPIO .

XA IL AL T 5 1 GPIO #l. L& 65 4~ GPIO P4 =M : GPIOO~GPIOSA,
e GPIO &l O ~ 15 & LP GPIO %81, wTdy HP =Y LP MR .
o GPIO & 16~54 5 HP GPIO &, HfeH HP A& .

HP GPIO A it ifif4 JAT UL Btk :
o HP AN A\ {551 GPIO 3 I 22 [7] ) 4 52 4 i [
222 /> HP Aty A M55 T DAREEAEE—A> GPIO I A5 5
A GPIO P BIf Hr AS B T DA 232 A HP Ahsiy i f5 B T 8 —A
HP SM& A LG 54 GPIO SYNC Bibefr] 4 &5 HP 10 MUX 3247 Hi 4
SEHE GPIO kI g% AL 5 BEA TR I
o SRR BRIEB AR MG T T B
e % Sigma Delta 3% (SDM)
o SCHF GPIO fi By Akt
o ¥#% HP GPIO Mifig
HP 10 MUX HLATLL F 4§tk
o %4 55 4~ GPIO (GPIOO~GPIO54) fit HP sh%fi
o JyfgA> GPIO e ft— 2y, N THEHEMm A/l . ER/ Fh. IKEhaREE . DhRe il e

IREER BB 43 ESP32-PA4 5t A HEAR RS A5 v1.0
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o CHFESIES W SPI. EMAC S5 B #2340 HP 10 MUX #iy AR 1AM, SE BT 4 ) e Al e o
LP GPIO st sbb4: Ay i B 4k :

o LP SMEEE AK (551 LP GPIO 45 il 22 7] 1) 4= 52 i e

o 144 LP Sk A (55 AT DAEFHE R —A> LP GPIO I AR5

o 43/~ LP GPIO % IR Hs th 55 AT AR A 14 4> LP S R E S e E—1

o HF GPIO e 2R X iy A M55 HEAT IR

o SZFE GPIO faj ki A i

o #5 LP GPIO Wi
LP 10 MUX HLA7 1 F it -

e 16 4~ LP GPIO 45 (GPIOO~GPIO15) {1t LP #pisfii il

o JydiA> LP GPIO MR ML arfias, T M A4t . B/ T, WKEhsRfE . ShRgss. 10

MUX % 45 i
41.4.2 AV

ESP32-PA AL PUFh R I Z A 7=, 435l CPU & (i (CPU reset) . W% i (Core reset). R&4& i (System
reset) Flits H & AN (Chip reset). Bty F &R ANALAN, HAtEZ A7 5 XN B N £ .

o SCREIUFNE (LG
- CPU & {: /i CPU #%, HP CPUO. HP CPU1. LP CPU &4 —2=lir s fi, o
* HP CPUO FHIJE £ BB RN
* HP CPUT LS ENAL T EADIRES, FRE TR (L ;
* LP CPU RS THEARE, TEMRE PMU B

- WRZE L A48 HP PAK LP By NAZSZ (L, SZA2FR LP AON USRI A B 7 R4t HP WS ALt dh HP
CPUO. HP CPU1, HP #p. HP GPIO %, LP N4 frfuff LP CPU, LP AM&%;

- RGAENL RO RIIFERGAE NI RS
- BREAL BB
o SCRFERIFE LA (AL AL :
- B AL CPU BC AN & A7 nl il A A A0 5
- BEPFAEAL: RO LR R A v il K

41.4.3 W

ESP32-P4 [ i H2ZORIETHRZ4s (oscillator, OSC, 4% RC R HLE) . @bk (XTAL) Al PLL B Bh/E s i
AR R A G IRl 28 R T B e e R A I BB A B, AR 0 S BEASE AT DARREAS [ TG
I BB SR AR IS A WA R 14 T AR B

ESP32-P4 [ BRIEIR AR, I 70 :
o mPERERIBP, T2 HP CPUO/T Ml HP Rrv A it TARm oh

IREER BB 44 ESP32-PA4 5t A HEAR RS A5 v1.0
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- CPLL_CLK: 360 MHz Py PLL Wiish (2% mihg XTAL_CLK)

- MPLL_CLK: 500 MHz P PLL Bif%h (&% 402 XTAL_CLK)

- SPLL_CLK: 480 MHz pyifs PLL B4l (2% 42 XTAL_CLK)
o (RTIFERSN, B BRARTIRE 2R Ge LA SR 5 AL TARSIAEAE ) SMEER AL T A e

- XTAL32K_CLK: 32 kHz 4Pt
RC_SLOW_CLK: P13 RC ke, MRmIIEY (GE# K 150 kHz)
OSC_SLOW_CLK: SMEREER#h, @A 32 kHz
XTAL_CLK: 40 MHz &N i 4 il 4
RC_FAST_CLK: PNE MR RC kil o, Minl{i4y (G@% K 20 MHz)
PLL_LP_CLK: Pyif PLL B, 5E# K 8 MHz, S i4hnl ik XTAL32K_CLK

41.4.4 PR
ESP32-PA JE5 1y AR 4 TR S BRI A B v W i SRS 1) CPU i
o U126 AIMH T BHEIE AR A
o 2 32 A~ HP CPUO M4 H A 32 A4~ HP CPUT B AhHS BT 1 Ay i
o SCRFALH AN I 24 BT P IR
o SCRRRFZA TP IRILGT E 5 HP CPUO rhifrsl HP CPUT Rl (RISL=2rhifr)

41.4.5 LSS M

FAHES A (ETM) MBSt 50 ASTIECEEIE . A5l 18 W] DARHAL 2 E SN SO F WU B 48 2 AMERY
155, A A SME TR AL 55, Jofs CPU i,

Rtk
o FFMZ MBI TP
o SFFNZAIMELA N TS
o Y4 50 ANAIASLFCE R ETM i H

o BRNHIERNCEN SR DO IR S P AT R A, Rl EECE ST ARG R R AL 55 B
i

o B~ ETM GlIEHR Al DASISZAERE . @B R BERERS, EANSWNY B S0, WA SR WU 2
%

o FFAF RN FAULIF RIS

o REMZFERME. BT SRS : GPIO. LED PWM, i HIE M4 . RTC it REUER % . MCPWM,
WREERES . ADC, 12S, LP CPU, GDMA-AHB. GDMA-AXI. 2D DMA i PMU

IREER BB 45 ESP32-PA4 5t A HEAR RS A5 v1.0
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41.4.6 (KIFEEM

ESP32-PA R H T Seit it EL PR B A , W DATEA ] () AR 3K 2 [a] )46 . ESP32-PA 7 R ThFEA 0 45 -
o Active 5 : CPU b+ TAEIRAS, P 4T TAE,

o Light-sleep #i:: CPU &{sizty. LATMelzgiff (F4L. RTC Em usNmioiby) ARt 5. 1=l
$ CPU (R L2MEM) PABCRIRM M AR SE PR R ICE (W ESP32-PA JIREHEIR) k], #t—4
WEARIIAE

o Deep-sleep #i:: CPU (3 L2MEM) HIKFERSMs (UL ESP32-PA TEHEN ) #Rfsirt . (RINFEAT fifids
(LP Memory) AbF TARRE, ARIIFERGEMIHR I I ATARDE T K AP o

41.47 RBREBiEnE

ESP32-PA S L 52 i ARSEIT A VA28 o T2 B R SET AR 0 B R, AL DA R
SET 8 L0 BLCHE
Rt
o SEMPEA 52 RrPBEIS A 52 R
o SCRHRPRTIT ) APB_OLK WA 251725
o S ONT_CLK HFAIHEL, BRI BUSINITLIHA 16 MHz
o it XTAL_CLK (40 MHz) £k CNT_CLK H%hi5
o SCHF 62 (I (1) A1 26 RO ESAN (00
o CRHBTRREHIL:
- YRR RN AR (0, Vs
- FESHRESGR: HRRCER R (50, R
o SCRMRIFBCEOIEL (O SCREAI (50, Sk =B =

o SCRFPFRCESMEII A, BN, SR Light-sleep MEZ J5, FRE0E i dril i AP RTC &2 it #ic
SKHBENRIN R], I TRME

o CPU b5 I RS SR TAEL ARSI, ARG I ] R4 1k ia A7 B4k ez 1T
o SCFFERIHMESHFE (ETM) SH(f e

41.4.8 SEIFE4AL (TIMG)

ESP32-PA { PN E M g4, A1 I e 2 010 2 I e A — D R GUR T 1€ s (MWDT) . il E I
AT 16 (LT AR AT 54 (LR H Sl EE N A e .

o 54 (IFEEVIHE, TP R S IR
o =AWy PLL_FBOM_CLK 5 XTAL_CLK 8 RC_FAST_CLK 4
o 16 fLRPBHF AR, AR ECH 2 ] 65536
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o ] PRI BT R Y SR

o EERIIIL I BT R

o LA AR E A AL

o VPECEHE RN AR B 3 HRT N R E I ] B T
o HFERAITS B R IRIT RS TIMGO [ i s

o HLTfA oI

o FZA ETM ARSIt

41.4.9 FHIFEHE (WDT)

ESP32-PA ity SABCE A IR PN A A ERAAT ERHE, 45 MADT, LP £
Bireti— A RTC B THEIS, 4154 RWOT,

£ SPI Boot 13t F, RWDT AIZIHEAL O 1y MWDT 2BRIAMAE, DURIIE| Safh &AM, s
.

ESP32-PA it —ABLIA T 52 5 RAZRA 110 (SWD). M | 1A SR R G T RE LB, 7T DAY
I RGAEHCF B RS FIEAT, IFIEB BN (i RS

PUANBY B, B4 B m] TG i s [ AR e 3l 4
R 3 1

- MWDT: illif. HP CPU & fii. HP & fi

- RWDT: Hilff. HP CPU & 7. HP WZE (L. REGRE NI
WrEs O flash a4 (SPI Boot i) :

- MWDTO: j@ifilk HP s fir

- RWOT: jEm ik RGN
EHRAPT, A REHT 2F fr PT EEE
32 {4
P :

- MWDT: PLL_F80M_CLK, RC_FAST_CLK & XTAL_CLK

- RWDT: LP_DYN_SLOW_CLK

41.410 Sz phge e

RTC Timer /538 ESP32-PA IEUIFEABIAY M EEHIEL, RTC Timer /& 48 (AT HI 28, EBM R
LEIRIRERIR T, 24 HP RS iy A MER T FIII , AR RGO IR S5 - RIS S I e o
NRRE TU e r e SR

IREER BB a7 ESP32-PA4 5t A HEAR RS A5 v1.0
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o 48 fiAYTTINfF

o MlAAREE FAF ISR R AR RN 2], SCRE R E A
HP R4 fi

CPU #EA stall k7

CPU B stall frzs

mi PR I B

A IR IR A 5K ]

o JE I E AL & RTC Timer i5% 24 i i} 1]

o SCRPEATIOT I YR E S 10 5 AL I ]

o SCRPEE AR ZIPE A T, E BRI TR, AT (] E A B AR 2

o [ LP &% FHUE MM H A AT AL/ BRI Y R 22l RTC Timer 45118052

41.41 KR (PMS)

ESP32-P4 £ 1l APM (Access Permission Management) e sZ 8115 [a] A FR 2 .

bk
o ZW]h DMA FALELE: 32 A &tk X (5]
o SCRRBIT AR CPU AR X UIAERE AT . SNITERARS A IMB A AER8S 1 LR
o SCRETPINITIRE
o SCREREE BICRIIE
41.402 BRBHFAEDS
ESP32-PA St F v B AR GE 3 A7 ] T IC B2 Al B 2

ik

o FEHISMR NI AR
o it HP/LP .00
o PSSR R

41.413 i

i B VR T VAR B R G R i (A DR R0, SR AR AL AE A H TSR I RE AT Bl o IR 5l
IR PF AR R -
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o FHWIM: I — EPEREXUZ AL HEES (High-Performance CPU, HP CPUO #1 HP CPUT) B4R HTEIRE
WA ER LS Bl TR B A, AT BBl P e A 525 A U il A v o

o HeiEE (SP) Wil Mol kRS2 IR AE TG, AR H Y0 R U A v
o FUFIEZ (PC) idsk: 05k PC, WA F—vk HP CPUO 1§ HP CPU1 & (i) PC {i.

o BAEUIIMILHR: LR ELUIELE, 4 HP CPUO, HP CPUT o DMA H T JEAERIR(ERS, i IbikE
BAEMEARAL, HiibA PC{E (fLidsk HP CPUO & HP CPUT Bl PC) , F-RFIX 505 BICRE] HP
L2MEM o,

41424 LP f5Rivhgs

ESP32-P4 fu 55—~ LP f5AE#E hlas il , B el i - HLH DASEEL LP CPU 1 HP CUPO/1 2 [a] v %5 i) A2 ] 3
Ho LP (EAafs fl a5 16 4> 32 (s B AFA7a8 vl fit LP CPU fil HP CPUO/1 F7Ai AL A5 ., Jad Hr by
HLHISZEL LP CPU 11 HP CPUO/1 2 |A]¥A% ) il A
K

o THFZIk 16 4~ 32 (i B A e T %G

o {5 LP CPU AN H I E 2

o 4% HP CPUO/ AP b= &

41.415  RIEEMNES

ESP32-P4 1y R A 5 vT ARG 245 ) VDD_ANA, VDD_BAT [HiFE, FEHLEPRE NI R (BRI 2.7
V) PARNB R AES, FEIATAHI AL, AT R AR (F2 202 flash Bk ), AHEFHRIR G IUE S
BHE), FHOARAE . R il .
Fed:
o ¥ VDD_ANA 5 VDD_BAT 4 [ % A5l
o SCRFPIRMR AR
- B O R HTH B s B BOE 1Y BE S il b Wy, IR AR B e 6 =
- B KRR AR RS AL
o SCH AR - M S I R Y T
o SRR SRS R

415 g edt
AT T E RS B TR R R R A )R .
41.51 AES hin#izs (AES)

ESP32-P4 PyE: AES (Hgumahrit) T as vl (6 AES B3E, se B iz, HA Typical AES
1 DMA-AES Wifp TAERES. BERM S, AT A3k n AES 125, AES R Insias seig i i =iz 5
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e Typical AES T /Ef=
- AES-128/AES-256 fIfift 516
o DMA-AES T/ERE
- AES-128/AES-256 JIfift 5% iz 5
- B (%) B
* ECB (Electronic Codebook)
* CBC (Cipher Block Chaining)
* OFB (Output Feedback)
* CTR (Counter)
* CFB8 (8-bit Cipher Feedback)
* CFB128 (128-bit Cipher Feedback)
- B /T es s, (Galois/Counter Mode, GCM)
- A

41.5.2 ECC g% (ECC)

1 [52] fh £% 25 702 (Elliptic Curve Cryptography) s&—Fh BT [ i e BeA i A FF A i 5 vk, HBAE T4
X RSA BvE Al A/ INK A BTt BE S B AR 24 S g i I 235 4 4
ESP32-P4 ECC R il i o S F5 6 T ml e h 2k (1) 2 Fh L RtE 45, I DASE BN ECC JEANZEL | fipA: ¥k (1 ECDSA
AR W,
FEPE

o 7% 2 ATk ECC 2k, B FIPS 186-3 H145E X1y P-192 FiI P-256

o AL 1 ATk TR

o RATIA 5E B P IKTRD P s

41.5.3 HMAC hi#zs (HMAC)

HMAC i3 hash ik SHA-256 FIEH T3S 21805 B E BIAIERS (MAC), R RFC 2104 frifi. KB
7y 256 fif) HMAC S HIfF it e eFuse AU BId, FITLE VELORY", MR PICiREA2 A HMAC Jinsdtas b iy
ERAZR
etk

o fdi [l F5iE HMAC-SHA-256 54k

o HTF eFuse B4y HMAC-SHA-256 kit 5

IREEMG ERHE 50 ESP32-P4 Z 5|3t B3 AREEH v1.0
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- OBHRE LA, B AT Joik T R AT AR
- B EATRECR AT R AR
o MTRITT, SCRHENEIT 2L AL (DSA) SMELRT RS 1 4
o TATERITE, SCRFEBFHENN JTAG

41.5.4 RSA k% (RSA)

RSA IS 2 Fiz AT “RSA AR YR WSk B R R (S 4, e PRIk 28
BB AR A . SA RSA BIEMILL, T4 RSA Mg ia Bk BE s b . RSA hiifesik Y #i%
Fh “EETFREY, AR RGN,
Kk

o REBFIZE (LM )

o KWz H, H ANk 4096 fif

o KERVLIZHE, BB TR Kk 2048 fif

o ZMiZHETKE

o SCHFEIE A ST UG fill & R W

41.5.5 SHA Ji%e (SHA)

SHA (ZZama i) REPFIE AR AT 58 i SHA 25, HAT Typical SHA Hil DMA-SHA it TAERA . BE(AT =
FHECEE T AR SHA GBS, SHA RE (il 2% REAS AR K b B o s B e

itk

o 3Z¥F FIPS PUB 180-4 FIjiL ity LA Faz Fidnifi
- SHA-1 58

- SHA-224 7%

- SHA-256 iz

- SHA-384 iz

- SHA-512 2%

- SHA-512/224 ;2%

- SHA-512/256 iz

- SHA-512/t 5%
o AL LA

- Typical SHA T /Ef=,

- DMA-SHA TAEf=;
o fUVFHEA (interleaved) TjE (1UBR Typical SHA TF#)
o ARVFHPINTTIAE ({XFE DMA-SHA TAEHIK)

IREEMG ERHE 51 ESP32-P4 Z 5|3t B3 AREEH v1.0
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41.5.6 #4551 (DSA)

By 453k (DSA) M M2k, TSI SR BN SE R R RIA ] 1T i 5 28 ik isd 4 &
i, SERIEH B R el S

ESP32-P4 {1 87— T4 44 v (Digital Signature Algorithm, DSA) #8ibe , FIHLELRE ek, w5l AT RSA
Wk 4 . HMAC 13540 5 1 iR 8L (Key Derivation Function, KDF), i FIfZi#%1E eFuse S £A 4 ki A
WA, Yt DSA_KEY #4H. BifE, B Ss B DSA_KEY s a4, iHaEmEs. Bk
TIRRER A AR 200, G, FETHRLE AR W e A BAEHARRT ORI, PREE T 22 e Lk .
Kbk

o THFRIER KN 4096 i) RSA $ir 244 %5

o T HFUFR DSA {SEE N AL B

o Z¥F SHA-256 2L, PRI FAHERE oot E ok

41.5.7 Wil Ze X% #1501k (ECDSA)

FERE T o AR il 257 254 Sk (ECDSA) JR s %544 50k (DSA) Iy —FhAZ A, ] G 58l 2 S i o
ESP32-P4 ) ECDSA g AT 7E—> 2 42 AU BRE FP T 55 ECDSA 2544, MU AT QRUEAS 44 i R AL M, 3B 5
BRI, ARRE A SN G A PRI A R ORI I o G2 ECDSA Jiads, 1P R] DAYEANA
PEVERERYIE DU, PRUEEHETS 2 PReP

o By gk

o WiFMEIRNZE, 43 HIE P-192 il P-256 (H ik XL FIPS 186-3 i)

o WRPIAFSEYE, 332 SHA-224 F SHA-256 (H1KkE W, FIPS PUB 180-4 #ii)

o AR TARRE FRYSIETT AR, PARRIR(S B %4

41.5.8 JrAMrfifids e g s (XTS_AES)

ESP32-PA its HA T - AME K SS NS SRS, M IEEE Std 1619-2007 H45E 1 XTS-AES FRIEFTE, A
PUERCEE AN RS (flash 1 RAM) ORI AT RS- L T2 2. JR Pl bUKE ST TR . 08 I P
(U AT IL ) TEMCE b flash st slofE— ROBCIRAZRCEE H 41 RAM o,

o i/l XTS-AES %, 44 IEEE Std 1619-2007

o XFFFHIINE, WEHMSS

o CFFRHMHZINMRE, KRRMASS

o HAFFARALE . eFuse 24k, Ja3h (boot) I [l g JTJE/ 5 Pl k2 D i
o SCRFRITICE T DPA Mt fi

IREEMG ERHE 52 ESP32-P4 Z 5|3t B3 AREEH v1.0
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41.5.9 BKEHLECR L% (RNG)

ESP32-PA B —DEBELE A A, HA MY 32 (7 FEHLACAT VA in s < A 1) B

ESP32-PA 1) ELRfAIL &L e Ae i e o 4y P R i S A R L B, I A i) B LR R o 9 LY e B AR
LA,
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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 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

FebE
JPEG BRI R a1 i (AT, A DA e -
o M BHUR LA AR
o NG K2 2 A
o Jiifk A5 A% X S R RGB888, RGB56G5. YUVA22 I GRAY

o SRR RGBBBB. RGB56S5 ik ity YUVAAA, YUVAZ2 s YUVARO R s FEHEBIIEAT A (FRGHINSE
F YUVA44 . YUVA22 B YUVA20 #%3t)

o SCHF A 8 (E 16 MRS WL B R AR
o PERE:
- WS EB RGBSR 4K 43R
- S KBRSk 0 1080P@40fps, 720P@70fps (AN A3 fu 3k 2 i st ] )
o W HBHATFAT
o W[ HBIT EOI hRic
JPEG MR AR AE A R A B B, A DA e
o {U IS BTHIAR SR AR 5
o (NG R SR
o CHE YUVAA4, YUVA22, YUVA20, GRAY FEIGHS I 5 45 T i A
o SRR 4/ 8 fE 16 ALK R AT B AL Rk
o Z¥F 24~ DC Hl 24~ AC HyREZ2H
o SR PERA GRS, EL 0 AR 108 20 MR [ T A A% X
- YUVAA44, GRAY: kit (AT B 1K P RIEE ELAMHERI R 8 HORF4E, 11150 x 150 1y Rk th A HE

b 152 x 152
- YUVA22: i H I RS UK T2 B R 16 IASER, T E A HE%k 8 AREEL, B 150 x 150 1 &4 i
4R 160 x 152
= YUVA20: it a5 oK F-FIEE B HER 30 16 B9ATEL, Bl 150 x 150 [ G 4 43 #E4k 160
x 160
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4 DIk

o PEf
- WS BB R SR 4K 7R
- B EIRAE RO S 1080P@40fps, 720P@70fps (N4 fu K Mg tfrin i) )

(Way

SISy i
JPEG i/ flf 3 LR BLIS 10 IHAT50H., AL Ioes 7 Bl il -

4.21.2 PG fE SRS (ISP)
ESP32-P4 i — A EIGAG S AL B (ISP), iy —> th 2 Fh FGAL BT VE T 4 ) it 7k £¢
TPk
o TRV 1920 X 1080
o TIF=AEiEH AR MIPI-CSI, DVP, AXI-DMAC
o I AKS I RAWS. RAWIO. RAWIZ
o M RAWS, RGB888, RGB565. YUV4A22, YUV420
o Wi/KEIhHE:
- FEHIFEL: (BF)
- K3
- B Er IEHFE (CCM)
- gamma %FIE

RGB %5 YUV (RGB2YUV)

Bk (sharpen)

SePEL XFEERE. WAL, @ AHTEAY (COLOR)
YUV [

YUV #; RGB (YUV2RGB)
H IS (AE)

A 3l ST (AF)

A3 FF 4T (AWB)
HESE (HIST)

NSy i
KR A5 S Ab BlgR Y CAM $ i@ it GPIO S f ] e B 6 AT 5% GPIO 457 .

4.21.3 {@EAPmdkss (PPA)

ESP32-P4 i — MR R AL BN AR (PPA), PPA BRI IIRERIH : g% - 4k - i (SRM) &2 &N
(BLEND).
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o SRM ZHFEGHERE . 4. Hif%:
- i AR H ARGB888S. RGB888. RGB565. YUV420

i %3l 3 ARGB888S. RGB88S. RGB565. YUVA20
WO e f B S FF 0°, 90°, 180°, 270°
IRV T BT T A SE AR 8 AR 4 /N
K- TR R
o BLEND SRFFIANH ] R B2 8 i DA Bt R i R SR BT 1R -
- i AR S ARGB888S. RGB88S. RGB565. L4, L8, A4, A8

- fi % S H: ARGB8888. RGB888, RGB565
- BT Alpha BRI KRB, #5EZEA Alpha i, s 27 il B4R it
- BUSRANTY S SRR 1 colorkey i Bl SE BRI €1 91K ]

5 M 5 i
BER AP S TC TR B 10 #EATACH,, I ToRR B .

4.21.4 LCD Y Camera #5173 (LCD_CAM)

ESP32-P4 [ty LCD_CAM # il i f & —ANaZ iy LCD iR Camera ($£15%) &gk, nIPASME LCD Fil
AR, IRERIEZHE.
o CRFAN TAEMI:
- LCD WUk EMI
- Camera MALE IR
- Camera FHLHEEEA
o SCRFFIMAME LOD Mg ki
o 4N LOD WeAGiy, Sof:
- 8/16/24 A4 A
- RGB. MOTO6800. 18080 £ fif LCD izt
- LCD %df 7l th GDMA B E IN TR Ak it %
o MHMERG LA (H) DVP EIGLES) I, ik
- 8/16 fiFFArhm A
- PUIIEE AT B GDMA f7 A Bl SN A7 fit 2
o SCFf LCD_CAM 211wl
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4 DIk

5y e

Camera-LCD 5 #il %3] CAM A1 LCD #2 31 GPIO Rz i B4 vl Wil & Fl AT 2% GPIO 45 .

4.21.5 H264 4y

ESP32-P4 f&—> baseline H264 Wilidnides , &N T LI LTS, ATPARZ WA ER e, R
R eSS ZE
Rk

o SCHF YUVA20 ZATHUN, S KgmtdIkfES 1080p@30fps

o SCHF IR P iy

o LRFFIRN TAERI . GOP B IS A= (FEXUE i TAERSTR , 4wt i i IS 15 7 91 sy e AN
13 1080p@30fps)

o SCRRMINFERE SR 4 X 4 43 HIF01 16 x 16 431

o SCRREMIPISERE P A X A Sy EI A O R, 16 x 16 4 HIR AT 4 FhHTIAR

o SCRRMI GRERIRIG T 4 FhaLL

o SRR TN B A 4 £ 4x 4, 4x8, 8x4, 8x8, 8x16, 16x8, 16X 16

o SHR1/2 /4 EKE BT

o SCRRR) K P 132 S FRIEE [-29.75, +16.75], #E 5 R [13.75, +13.75]

o SCRPRHREN AT A A

o HE BRI HE N AR K 4TS (CAVLC)

o SCHF P-skip Bk

o P IS (slice) SCHF | 258

o SCRpSE IR Sy i BAL S R AT A

o SUREE QP PASCE BRI A ]

o SCRF MV EHIIRE, TTRAKEEAS R MV i th AR Ak o

o SCRRBOGIRIXE (ROI), B ] ARLE 8 MEFEN BRI ROI X (faiFE s, EEiikdt), 44 ROl
DI AT A& QP 5 QP ks, i RO XAl LATS & QP 1S

SISy i
H264 fitthas o/ BT 10 #7320 H., NI TERG 2 e .

4.21.6 MIPI HiBLHB 20

ESP32-P4 #545—/ MIPI CSI 210, FF%ER: MIPI 32 Oy k.
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o 4 MIPI CSI-2 il
o il DPHY V1.1 kiiAs
e 2-lane x 1.5 Gbps

o i AW S RGB888, RGB666. RGB565. YUV4A22, YUVA20,

NSy i
MIPI AIHLARA T8 O & RO B, B RS0 42~48.

4.217 MIPI gadifrn
ESP32-P4 4747 —/~ MIPI DSI 10, HI TR MIPI 3 01 2R bt
o 7€ MIPI DSI %
o fififf] DPHY V11 it 4=
e 2-lane x 1.5 Gbps
o i A% H; RGB88S. RGB666. RGB565, YUV422
o fiihgX 3% RGB88S. RGB666. RGB565
o {iff] video mode #jH M
o SCHFHHHIE E FIfB pattern
5y i
MIPI 2= B3 A7 A & BB I, 4 M)¥5- 34~40.

4.2.2 ikE:n
AREAG TR G AN A T A5 AT A A L e 1

4.2.21 UART £551% (UART)

RAW8. RAW10. RAW12

ESP32-P4 N J1 A4 /A UART 424, B IANE ARG UART Hl—MIRZh#E LP UART,

Fbk
2% 4-1. UART HiI LP UART $51E X 4y
UART ¢tk LP UART %5
AR R R, Ko 5 M Baud
WF i
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%41 - Ll
UART #5: LP_UART #§H:
£ UART B % 2% FIFO A3k FIFO 3t | LP UART £ % 2% FIFO ik FIFO 3t
i 260 x 8 bit 4% %3] 20 X 8 bit 772 ]

LR

s (5% 8 i)
Ik (1. 1.5 5 2 fi7)
AL A
AT_CMD 55k 245 )

RS485 -
I'DA #8 —
GDMA & 4 i 5 -
EeheiElin)
UART ML=
B AR R {4
ARG R - AT AT IR -
1. XTAL_CLK 1. RC_FAST_CLK
2. RC_FAST_CLK 2. XTAL_DIV_CLK
3. PLL_F80OM_CLK 3. PLL_F8M_CLK

N 5 i

UARTO~UART4 % 11315t GPIO Az #a F4 m Jic B0 £ 72 GPIO 4. BRIAEOLT ., UARTO $2 1178 Kk fizik
{%% (UARTO_TXD_PAD #1 UARTO_RXD_PAD) (% i ¢ 10 MUX 5 GPIO37~GPIO38 #1 SPI2 {41\ 2k

AR .

LP UART 4% et LP GPIO X i i e i il AT 3 LP GPIO A i BRIATE UL T, 332 A i A i 5 (LP_UART _TXD_PAD
1 LP_UART_RXD_PAD) ({45 Jiliiid LP 10 MUX 5 LP_GPIO14~LP_GPIO15 % Ji.,

4.2.2.2 SPI £i1%e (SPI)
AT D (SPI) B—RhE# T A, W TS5 ER A AT 5. ESP32-PA St Hr 42l T /U4~ SPI 4 il
e
o MSPI#zH1#%, fHifR MSPI, {u4F:
- FLASH MSPI $ i 4%
* FLASH MSPI SPIO
* FLASH MSPI SPI1
- PSRAM MSPI $s i 4%
* PSRAM MSPI SPIO
* PSRAM MSPI SPI1
e i /f SPI2, faifk GP-SPI2
e jEJf] SPI3, fAifk GP-SPI3
o {ILI%E SPI, fifk LP-SPI
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GP-SPI JLATLL F 45 :
o JIMEFEALBIIEMNL
o SRR A A A L A
o S7HF CPU 42l i M 4 28 DA Kz DMA 25 il i) 1 S 234
o SCRPZ A
- GP-SPI2
* 1-bit SPI iz
* 2-bit Dual SPI £
* 4-bit Quad SPI AL,
* QPI AL
* 8-bit Octal SPI #5z8 ({ T ML)
* OPI S (SUH T F:41)
- GP-SPI3
* 1-bit SPI
* 2-bit Dual SPI Fi;
* 4-bit Quad SPI it
* QPI L
o INpRTi A ] i
= JAPETMUS AR R] 3k 80 MHZ
= HEMLI e ATk 60 MHzZ
o BN E
- A CPU #5iliy UMMM UL Fir - B B 1~64 =77
- 1 DMA £l AL AL b BRIl 1~32 KB
- 1 DMA il AL Belc B AL v Bl 7y 8o iR il
- 7£ DMA F5il (ML BAIR BB SEAL i v+ 5 B = B R
5 B Y AR LT 7T T
Sy CPU Fasil (e 4Rl DMA 425 i (14 42 i 43 B4R AL Al 7. v 7
PR PR AR 7 P P
PUFf SPI AP 5 O~ 55 3
o JFEENINF, f2ftZ sk CS &
- GP-SPI2: CSO~CS5

- GP-SPI3: CSO~CS2
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4 DIk

o SCRJTI SPIE I RYML R . s hiaiilds . flash s RAM G
LP-SPI 7 GP-SPI ki, 1LHhieh GP-SPI Zhfery ¥4, JHATCLFH::
o JHAETHLEHEMNL
o SCRPRXUT AR A X T F
o {XSZHE CPU il om0
o XS} 1-bit SPI FrffiAi
o IR AT A
- AL SR ATk 40 MHz
- JYEMHLIRE i BhgsisR )ik 40 MHZ
o B B n] e
- 1E CPU #Hi iy EHMIMBLEL b Bl e 1~64 47
B R A LS (LY ] i
h CPU 2 il i e f it v by
I PR A R 07 ] P
VAR SPI s s O~ 10 3
o JUAEEMLRF, fUBfE 1 % CS i CSO
o MAPEMMBLNS, SCRFEESIRE (FHECT GP-SPI, JEME—HHgsife)

M5

FLASH MSPI fxil gl 1l & 8 1, 75 27~33.

GP-SPI2 2 LIS A WAL, —41PuZkfz g 10 MUX 5 GPIOB~GPION &ZH, % —4/\k#% i@t 10 MUX
5 GPI028~GPI038. UARTO # [ 145 I EMAC (155 —41 RMII B2 i IS T . % GP-SPI2 42 M3 JE Bk A
iy, R pAE LT GPIO A7 4 R4 ml i B4 Fi AT 7 GPIO &3

GP-SPI3 & I GPIO Az ik m] e B A & GPIO 45
LP-SPI % Migid LP GPIO A f: n] e & il AT A M -

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)
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4 DIk

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

M 5 i

12C $: il 3k GPIO A2 ik e vl i -0 AT 7 GPIO A

LP_12C il st LP GPIO Ak n] e i I AE 5 LP GPIO 45l

4.2.2.4 B 12C £3i%y

ESP32-P4 W& AL I TR B 1 12C 30, W S MEIBEGES , 56 XX BRI SR E . &)

BeE R A —4~ 12C MBL, FH0A 45 B 1.
o {USZFF AU
o 7-bit Hutl-F-4ik
o fEHA AT I
o CHHMEMRASR LAE (LP CPU W I F HEAR AR, )
o SCRPUFML AR

F
W 12C 32 L0 A PRI AL, Toisarfc 10 &M .

4.2.2.5 13C #ililgy

ESP32-P4 #if5—4~ 1I3C FH13% 11 (Main Master),

13C FALEE AT A N RpE -
o Fify 13C Ml
o %5 12C ik (FM, FM+)
o 3§ SDR izt
o SCRREASHbNE ST
o W #;In-Band ik
o 3ZHF DMA &4
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4 DIk

5y e

13C 457 2% T AL 11y SCL A1 SDA (I BN ) 155 it GPIO A uif4 5 GPI032~GPIO33 & J1l, HAES
it GPIO Az i B i B 6 ] 4% 2% GPIO 457

4.2.2.6 12S ¥sihIgs (12S)
ESP32-P4 47 ZANKRE 128 $: 11, WA WAR T, o2 a0 AR T 52 3 F i 42 1

o SCRE R AT ML
o PR LAIEAULIETE
o SCHF TX R RX B 7 T AR sl W] AR
o SCRPZ TP EATARIE -
- TDM Philips #7ifE
- TDM MSB %} i
- TDM PCM #iif:
- PDM Fift
o SCFRZ AP TX/RX AR
- TDM TX i3, e 3 16 JiiH
- TDM RX i3, 2 30HF 16 dliH
- PDM TX fz;
* SRR G PDM Bl Ak
* SRR PCM BUlifE 4ol POM £l %% (TGEM T 1280), e 4 2 il
- PDM RX fiz;
* SCRREGG PDM il
* SRR PDM $llifedely POM kel (DGE T 12S0), e 3H 8 A
o TWMCE APLL B, SCRFEmMiil 240 MHz
o TJTCEL U EERAEIN B, SCREZ FORFEIIR
o i 8/16/24/32 LB TE
o TX BSR4t
o JCHF ETM Zhf
o %45 GDMA ({{ GDMA-AHB)
o SCFF 128 ik

M5

128 il # e it GPIO Xg4ffi b4 ] 1 i 1 T 2 GPIO 511
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4 DIk

4.2.27 LPI12S Pz

ESP32-PA N —> LP 128 #5211, Nil-E sl (VAD) ALl — Lo (RaFEaia R0y E i Bt 1 4l
BB AR .
bk
o RXBRHHE T AR FI AL
o SCRFZ AP EMARIE:
- TDM Philips #7ii
- TDM MSB %} 5k
- TDM PCM #7ifE
- PDM #7if
o STRFZAR RX K
- TDM RX i, # % 3CHy 2 il
- PDM RX f#i;
* SCRFIEG POM Bz
* SRR PDM B4 POM i, R 30hF 2 il
o FIECESRIERIEN, SCRFZRRAAIR
o SCHF 16 AL EdE A T8
o ¥ LP12S $ ik

SISy i

LP 128 $z i@l LP GPIO <z 4wl T B i A3 LP GPIO 4.

4.2.2.8 Jkahil-Bfamlas (PCNT)
ESP32-P4 1y kit 4 (PONT) JH-Ficsiei ARkish 94

itk
o PIMBRR VPR AR (HOT), 4 BT TAE, TREGURE 1~65635
o FANEIUH P MSLAEIE , Ukt R
o JITA S E A i A\ ki 5SS R R 4 5
o UEUERMANST AR, B HUTCHIA M S R b (S
o HAEHESEAT:
1. VERRAER AR (55 1 _E TR e B 4L
2. AEF R - PR A PP A4 RO s sl 1
o S Bkl oo
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4 DIk

5y e
Bk Eics il f e GPIO A2 s B ] it B £ 72 GPIO 45l

4.2.2.9 USB 2.0 i OTG

ESP32-P4 iy — AN Tl & # iy USB 2.0 w3 OTG 4h%, F3CKHRN OTG_HS. % OTG_HS #ME&4F& USB
2.0 NG, [AIET3EZE OTG 1.3 Hs Al OTG 2.0 #il. OTG_HS 374 USB 2.0 {44 #i %k 480 Mbit/s it &
#ix (High-Speed, HS). {43k 12 Mbit/s (4 #iii=X (Full-Speed, FS) Fifk 54 1.5 Mbit/s fRHAL
7, (Low-Speed, LS).

o JbTF i HAR A A A OTG_HS W] lCE A Host, tn] PABCELAL Device.,
o AbTFARHERI) OTG_HS HulfLE i Host.

FitE
e
e %5 USB 2.0 4. OTG 1.3 Pl . OTG 2.0 #p
o SCRPm A, AR, (LHHR
o TR B N BE AR AL, AT PATE Y A
o M FIFO (DFIFO) KIS, HANBLR EF/ EHLEE i KAl 375 iiE 4 KB FIFO
o SCRFZ Mg TR
- Scatter/Gather DMA izt
- Buffer DMA 5=
- Slave iz
o LRI UTMI e e 2
5B, (Device mode) Fik
o i O JKZEAEAE, A ndEiil, f EPO IN A1 EPO OUT 4H
o 15 AN hnsi i 1~15, ATECESA IN =5 OUT
o % 84 IN s il T4, f4F EPO IN
o T4 OUT ifft i ft=z—4> RX FIFO
o B IN 3 KA % g TXFIFO
FEHLEEA (Host mode) F§tE
e 16 > EAHLEIE
o — /> RXFIFO: h Ay Jal 3= 55 A1 Fo 0 2 55 3L )
e W/~ TXFIFO:
- ey AR s A 3 —A~ TXFIFO
- A B S5 AL 3L 75— TXFIFO
o FRFTAH FIFO 41 4 KB RAM
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4 DIk

o HFAN FIFO K/NATHE, ek 4 KB

S5 M 5 i

USB 2.0 il OTG #1111 USB2 OTG PHY DM (USB_D-) il USB2 OTG PHY DP (USB_D+) fifi i & AL 1,
EMFF58 49 ~ 50, HARE 55 GPIO Acfuh B n] e B4l AL 2% GPIO .

4.2.210 USB 2.0 43 OTG

ESP32-PA iy — AR T Wi A i) USB 2.0 423t OTG Ahik, F3CKRHRA OTG_FS, % OTG_FS AM AT it Bl
B, (Host mode) s #it (Device mode), £54&r USB 2.0 #pi¥, [FIETSE%s OTG 1.3 $MYFI OTG 2.0 Hpil.
SRR RE IR A 12 Mbit/s i) USB 2.0 44 (Full-Speed, FS) Flf&#i# 4 1.5 Mbit/s Y USB 2.0 {f
3 (Low-Speed, LS), i35 FALHRRTHMY (Host Negotiation Protocol, HNP) Fl£x iKY (Session Request
Protocol, SRP),
F#tE
A
o 3% USB 2.0 1. OTG 1.3 I OTG 2.0 Hpl
o S(HF USB 2.0 At IR 4
o EHLRTHII (HNP) AT R ML (SRP), JmIfih A vk B #t#
o M FIFO (DFIFO) K/IN, FR%EH 1KB
o SCFFZ PP AT A
- Scatter/Gather DMA Fi=;
- Buffer DMA #=;
- Slave Fx;
o L 2 NERIC K AR
P75 Bk, (Device mode) Hik
o Jiprd O JJGEAFAE, Xz, i EPO IN Hil EPO OUT 41
o 6 BN 1~6, AIECE Sy IN 5 OUT
o %% 5~ IN i silF] i TAE, {45 EPOIN
o Jir OUT i L= — RX FIFO
o 3~ IN S UHR A & M TXFIFO
FHLEEA (Host mode) Fi bk
o 8 DI AHLIEIE
o —/>RXFIFO: 1 frA o555 Ak ] 5 55 3L
o A~ TX FIFO:
- AR R s A 2 —A~ TXFIFO
- Frfy 55 L A i 5 —A4~ TXFIFO
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4 DIk

o LikFTA FIFO L1 1 KB RAM
o B4~ FIFO K/NATRLE:, K 1KB

M 5 i

Wi} USB PHY ffj D+ #1 D- it 155 GPI024~GPI025 I GPIO26~GPI027 & Jl. USB 2.0 4xj# OTG $ 1 nl PAjE
FECEHMEA PHY, BRIAH GPI026~GPIO27 52 i, USB_D- Al USB_D+ Py~ Iy E rl AT 46t .

HAAF 51t GPIO Az 4 4 ml fic i AT = GPIO & .

4.2.211 USB #: 1/JTAG #5628 (USB_SERIAL_JTAG)

ESP32-P4 il &~ USB Hi [1/JTAG f5:ifil %, Wl HTFHesiith A A0S flash, SSEHURE 4t PO B A B HF iR,
R R AR TR R
o ¥ USB 2.0 A, f i B R il ik 12 Mbit/s (FERE, BRFHi AN 308 480 Mbit/s iy g sk e it
)
o 7 CDC-ACM LA I & JTAG & fiLaf U fig
o Bt f- flash
o FIHSRZA JTAG $54, SCHf CPU ik
o I NEER U 4 USB PHY
o LB A kA
o T YEREIEHE GPIO24/GPI025 B GPI026/GPI027 Hrb T 1A 4 M il K 2
e 5 USB 2.0 4kt OTG Fil g [ G A, USB 2.0 4= OTG il 5 USB A3 11/JTAG $4 il il 2 A
CilibE Spdl e,

N5

WX} USB PHY [ D+ F1 D- 5 15 GPI024~GPI025 i1 GPI026~GPI027 4 . USB & [1/JTAG #2484 m1 v A
PR RS PHY, BRIAH GPI024~GPI025 & [ .

4.2.222 UM R iz (EMAC)

fEBIANRLAKR M BE)Z (Ethernet PHY), ESP32-P4 Wl A PAKI /i 17 %) (Ethernet MAC) 1% IEEE
802.3 HRifE B A

ESP32-P4 PAKIM MAC 45 & A ARifi -
o ¢y IEEE 802.3-2002, FIT-PAKIM MAC,
o £y IEEE 1588-2008 i, JH-T U eI bk [ 25 ARG FE
o Ty |EEE 802.3 ML TolkAmifid 11 /Bt 1 (MI) Fifapfe 7Bz o (RMI.
o 754y |EEE 802.3az - 2010 5 HE DA A7

o 774y IEEE 802.1Q Friff, HITF 34 VLAN i
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o SCRPAMES PHY 45 15231 10/100 Mbit/s i f i
o AT A IEEEB02.3 ) MII B2 3 RMIL 422 11 55 4B DAK I PHY A 1385 (— AT —Fhz 1)
o CRFAUCL AR LA
- SCREE TR A CSMA/CD Y
- SCRRE T AR A IEEE 802.3x it it 4%
= AR AR T DAKF BSR4 i 2 1 = . AR
= PR AR AT H i R
- AU THAE TR R R R A S, K B 3 SRR T R R
o WHMWHRAGHIE (SFD) #e &I i A . ZEBUHE A2 A I R
o WM CRC Al padding (4 0) HBIEIK
o WREE A B R/ MR B, W SR padding
o TFEMUKIE, SCRFR 16 KB Ry E 2
o T FEMIAIIE (IFG) (40-96 filfl], A8 H )
o SCRPZ ARG I e
- ik 84 48 fLsE ML IERS , XHEEAS TSI TG B
- ik 8 A~ 48 i SA Hihk LB, XHGASF AT TR
- WA Z Ak
- SRHRABG, BT BRI, TORE A 2% L T %
- MR e NBR T (B IERT) R —RRESIRE
o R IEFNHEMCEAE A0 53 Bk ] 32 ARAS
o TEHCINRE P STRF VLAN FRIC i &
o I R TARGE AN Ak BRI bl O
o fifiJI] MDIO £z HIECE M PHY 545
o TERNCIIRE oh TR 1 H ASK R Wit 1) 1PvA i1 TCP %5 (15 745 3 R ) 2%
o TEHMINRE P SCRFIGE (P4 KA AN DAKTE 1PvA/IPV6 it ey TCP. UDP & ICMP g Ail
o SCRFPAKMIIR TR B (41 57% IEEE 1588-2008) . 4 MWIE A ik BRI A 64 i i [A)#.
o CHFTREPAKIM (141 2% IEEE 802.3az-2010)
o SCRpfEHIT CRC Bidfe, WFHLL T B A SRR A S VLAN AL R e sl I
o Wil FIFO: —A~ 256 S5 &1 FIFO Fil—A> 256 47 FIFO

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

o N LA i/ N T
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4 DIk

o L FIFO by 3 ) 2% R BRI A B ikt A ML SCRPRR g T
o SR AR I W) H B ik

o RFFMERMZE. TREhGE . ST BERER A AT R

o HALHA R HIRE TX FIFO

(e
DA ) s il # (EMAC) AUE & —A> RMILEE 1T, HZ8: D A AR S 5 R e = A5 07 vl i, wl
13 10 MUX 7 it 8 3] DA AT 38— 445 ) -

o Hi—4 5 GPI028~GPIO36 #il SPI2 f—4 /\ 4 45 I 1 .

o LMY GPIOA0O~GPIO4A8 .

o =4S GPIO49~GPIOSA S, H AU E & Kk MERE(ES (RMITXEN), A& HABKIRES
FFR] R RMI 422 11 b R AR 5 Bl ide . Bk = 2H A5 I P AR 78— A 75 | B A0 T
MIl 4 1. MDIO $ 11 DA S HoAtd 13t GPIO A2 J8 4 e ] i B8 i AT GPIO 45

4.2.213 MWELHEFEND (TWAI)

ESP32-PA tu & = A~ TWAI #ifil g, AT ldAl ] il SN A i e 2] TWAI B2

o Jfi%s 1SO 11898-1 1M (CAN HiiE 2.0)
o SCRARIEREC (M AEARIRAF) R ks (29 bRl fy) Ptk
e % H§ 1Kbit/s ~ 1 Mbit/s i3
IS EEE2L L (B
- IEFA
- AWl (R E )
- HIEES (Rl B Joms )
o ML 64 AL FIFO
o SCRFRPIR A
- FYCRIE (BAERE DN AR 2 H 3l FOR AR )
- HA B (TWAL 2 il g ] i Ak R SC)
o MLEARIRIGE IR (ORI PR AU I8 e
o STRPRERAGIN 5 AL B

- W BT
- Al E AR R B
- WEHHRIEIE
- WEMPEERICH
IREEMG ERHE 69 ESP32-P4 Z 5|3t B3 AREEH v1.0
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4 DIk

o SRR Z AR HEhRALI)fE

S5 M 5 i

XURIR Rz FE s GPIO Az 404 W mI e i AT 2 GPIO 457 .

4.2.214 SD/MMC J:HLEkI% (SDHOST)

ESP32-P4 ££ )4~ SD/MMC AL il -

Fedk
o SCRFANANER R
e #% 3.0, 3.01JiiA< SD fEfi#Khni
o %} 3.0 7k SDIO
o 4.4, 45, 4.51 A MMC
o 11 A CE-ATA
o HR 1-bit, 4-bit 1 8-bit {7 TR

M5

SD/MMC AL il 1 (SDMMC_HOST_SLOT_0) {7 *Zifiid 10 MUX 5 GPIO39~GPI048 il EMAC RMII %
AL 1 S 50 MHz i A RIS . R 2 (SDMMC_HOST_SLOT 1) {55-ii id GPIO S e vl i i 6 I AT:

= GPIO &0,

4.2.215 LED PWM £s1%8 (LEDC)

LED PWM % il 5 J A iifi il LED moyfiksh S FE R 155 (PWM), By G 2s B A ShifiAs S iR . i shsetunl 2

Jil PWM {55 A H A i o

e
o S\ PWM A s (BPAANIEITE )
o PWM 128 HUIRIORS Eh 20 fif
o PUAPHNLE TR, FTSLE/INEMA
o PWM i i 5 SAH (LT I35
o PWM 25 L fifi]

o LS H BRI PWM {55 525 FE n] a2 i I s ),

TETAL PR AR T, WAL 58 U7 by

.t/\PWM’}zEE%%@/W@/\ﬁ SR IXTR], T A B 23 HO NS Y AL (5 o A4S DX TR AT A 37
Pl 2SR ) (B ) « A AR A UCER DA B A AT A

o [LHEERIE (Light-sleep mode) FrJ#i i PWM {55

o FWLAEA ETM (FHHMESSHIRE) SNSRI, AT DAIL ETM SMSEH K (55

IREERRRHK 70

S SRR UL
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4 DIk

S M 2

LED PWM 5l i it GPIO A4 [ m] e e i A 2 GPIO .

4.2.216 pHLEERIK SR TITES (MCPWM)

ESP32-P4 0 &A™ RLALEA il BK SE I il & (MCPWM) , W] DA T BRI 7 Eak A BEAT » 44> MCPWM At &
—N P (AR ) . =4 PWM ERFE . =4 PWM #ERS . — Ml —4> ETM BLHAI— ANk
A PR .

PWM JE I g 1 T4 g 2% . PWM SBAEERRHRNE E I S5 L U R BOE . @I icE, E— PWM kg
A LA L — PWM SE IR E N 2% . A [EK PWM St al DABE A RN PWM S I 1) R I 225 007 A
PWM {55, 1tAh, RIEE PWM SRR AT AGE AR PWM & IR g B (ER A2 R FME) PWM 55 R[REY
PWM g I gt ] HEA TR 2

S M 5 i
PSS il ok o A il e ok GPIO A4 Bl e Bt AR 25 GPIO &7l

4.2.217 4 ApEPs (RMT)

2L AN RS (RMT) SRR DU B A9 21 41 5 SR DO 8 T8 Y 20 MU Bt R 42 K B, B 28 T DASC IR 2
ZLAMAP ORI B AL
e
o JLLE \ANEE
- O~3 jliH R kik
- A~7 JEIE SRR
- J\MEIE I 384 x 32 iif) RAM
o R SRR A TR
- W R AR
- R RAR
- R AR
- B
- Z W IE A AR
- KikifiA 3 R GDMA il
o FRICER SR AT RS
- E
- fERE
- Bk

IREER BB 71 ESP32-PA4 5t A HEAR RS A5 v1.0
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4 DIk

- HP R
- PABGEE 7 S0 GDMA i)

M5 i

ST HME S GPIO AEifH e TR B 0 ) 1125 GPIO 45

4.2.218 J¥47 10 $:h1%$ (PARLIO)

ESP32-PA {u¢5—/H4T 10 #5715 (PARLIO), 3k P ETHEF I (GDMA) 16947 145 L9ealshas it
AR 22 T SR 5
Fi b
o SRR i
- ALFESME 10 gk PAD_CLK_TX/RX. HERFRScH 4 XTAL_CLK, PLL_F160M_CLK #1 RC_FAST_CLK
= B 40 MHZ 1) 10 B EhSgisk
- EE SRR NI
o SRPFHERPECIM A BT I Y 1/2/4/8/16 fi
o HF16 ALk
o BARGTEN 1V2/4 (I, SCRHE— T P KRB T B
o WO THAL 10 FHTHCHRG RX THEHL:
~ SRR T
— S RISk AR ARt 4 U
- THEREIEL
- SCHFRLE GDMA SUC EOF {55t Hifit
- SCHFRUESNIBIRE ) 10
o AT 4k 10 TR TX TR
~ SRR T
= SO TX TR AT B H 55 B Z
- SCHPAR
~ SCHFRUE TX EOF {52 Mgt
- SR AR

S M 5 i

FAT 10 Fiil it GPIO A4 [ mI e B A 7 GPIO &
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4 DIk

4.2.219 LLFFRTITE

ESP32-P4 sy kS0 Hs DMA (L HEAFiaR IR ) B4, EATTRATATE CPU R 25 G UL N R i At 1%
R MBS 2Pt (HX R ZEOMR AL S B A o5 AR SR Bl UM ], A RAs 2O ],
i3 2 CPU SRR, Wsfie v, S A R i -

H T BRIl A 4 FE 9 CPU WEUR, ik it DMA W4 R e L il e vk e ] CPU, (Rt ESP32-P4 £,
T WA LR AT A% (BitScrambler), €[ TH TIEMAF 48 F1AMEZ [RGB RS20, — AL Sl T 176
BN (SR Bt gs ) B, MRS H TN BT g s . BRILZ 4h, i
PATEHA I — N RIGH T REDIRSHL, BB T = a1
Fbk:

o WHANELARERATRS, AT RX (UMERIfEfERS ), — T TX (fFfkas2) bt )

o U HHfT e BT AR A0 15

o £/~ DMA i Jil 1 e 22 ] Ab B 32 {57 55cds

o Fdu AT B AE H8 At e v 1 EU R R 1 e R 4 il

o W N FFAr A AR I A T e O 8. 16 B 32 i

o it A

- BTSN EATE A O, 8. 16 B 32 i}

- S AR LRI 64 A AR . PSR . LUT RAM i, BN et i . EoRR
i

- 32 i A O Y R T AR HEHR IR AL
o 8x257 AR fFfilid, N TAE /NS84, BUESR BRI FIA R %A
o 2048 ‘FATAHF (LUT) fififids, LB AR 7 5L
M 5 i
FCRRIR & O B 5 10 #EATACH., I Tosh e e e .
4.2.3 BHUfGS0RE
A/ NTHARE B RCRAIAL B S SRR AL
4.2.31  filtife ks

ESP32-PA4 4L 7 23k 14 AHIA AL GPIO,  FEMS RN i T4 BUHAth 4y o BB M e i 7= A A LA 22 57
XA HAT RN A R RRE AT, AT DA T SCRPOE AR B/ N B o 5L rt mT DA fe ol 7

PASRINSE R XA B 2 il . ESP32-PA bl A% Jee i [ PR SRR /K BRSBTS R 7 e S D R R b — g
AR P RE -
etk

o SCHF 14 A H A AL B R G

o N H R B PR S P i 2 RAE R A

IREER BB 73 ESP32-PA4 5t A HEAR RS A5 v1.0
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4 Db

o SCRFMIRRORFET A
- Rk B A BB kst P SRS VRIS B RS AL B, A PR T RORBE A 40

- KFoR A A B Bk oh P 2 E SV B AR S AL B, MU R GE R B 5 5 1 B TR R T AR

o WHFFIIR, AIHLE Touch FSM 44 A [l I o 22 i 40 J a0k 47 R b
o SCREEEILE], MIEE R

o SCRRBRIURAE, MRS T

o SRR, B AT E =N

o ORGP IR A PR IRAS R 1E 4 AR

o SO [k A R R

o SCRBITIRE

o SCREBK ORI IIRE

N5

fili AL RS 115 GPIO2~GPIO15, LP_GPIO2~LP_GPIO15, LP_UART 211 SPI2 fy—2Hpu 2k 145 1 A
Be BRI T R LR AL, 5 AT H T IR oA

4.2.3.2 HpEfERES (TSENS)
ESP32-PA4 Pitss T — /MBI, FH T SE B &t i AL o iR A% St B Rh 4 o P gt B (EL, TR
MR I 1 2 BE
Fibk
o RPN SR, H—HMk)s, %R T2 SR, S0F T SC it s i s
o SCREGE (Ml A B B M MNR R, SCREPIRR Sl e A X
o SCRPHRAR A R BT B R IRAS i s
o LI A P T I
o ZFFZANFMAESHRE (ETM) M S RITE S5
Py
AR SR LFHHES 10 #752 ., WMo uE .

4.2.3.3 ADC ¥si|% (ADC)

ESP32-P4 W T 12 (B YGE TR P ds (SAR ADC), mIiilifr 2Kk B 14 M BB

o

IREER BB 74 ESP32-PA4 5t A HEAR RS A5 v1.0
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o SCHF HP ADC 5l #5F1 LP ADC 42 ffil i A e 4317 J7 U ER L SAR ADC iy i AL
o SRR 12 FRFESN PR
o SCRPREERZ 14 ME M ERIBIUE S
o HP ADC $fi2e:
- B Z il E R R, SR 2 IR, SR T T T
- PRUERIE R, SCRPUHP ADC SRAF:
- RPN uENEE, I ARBOTR
- PRALPIA BRI AT DR TR E Y B BN TR AR (R 7 A b
- GDMA g5z
o LP ADC $:ffil5e:
- XRFRYCRHEA
- SHFHEMRDIFERIEC (40 Deep-sleep) T LAE
o SCRREZAFHAES A (ETM) AH S RIE S5

5 5 e
P/ B 242 115 GPIO16~GPI023, GPIO49~GPIO54 FIAE S H IR FhAk 4843 11 . EMAC [i45 =41 RMII 3 11 &7 B
M.
4.2.3.4 BHEIEEES
ESP32-PA i i 821 T WAL L e He A i o AT H P PR A A SR v EU RS D BE R ot 4k (PAD) 52
B, FT I PAD bR EAR .
Fed:
o SCRPHLE LA TR
- R HOBOBE AT TG
- WS R (T A
o SCHRPHLR HEAR b
o HF ETM Hiff

N5

R TR e 28452 115 GPIOS1~GPIO52, GPIO53~GPIO54 Flfk/ #kt e sed: 11 . EMAC [ =41 RMII 2 1 &7
SH.

REFER 75 ESP32-P4 Z41ith B4 R V1.0
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4 DIk

4.2.3.5 iE Ak (VAD)
ESP32-PA £ T i i sl i) (VAD) il , BEMFSCEL 1 -5 el 55 22 LR D RERY SR — I BOCRR . BB, Bkl
RINAETE B ML A e 7 SE PR LR ST H5 -
itk
o VAD FIASL Wb PEE IR, Rl 256 AL, BORSREER N 8 kHz, {98 16 fif
o 2KB ZifF, IR Z A 4 Wik
o MhILH ARG IR
o HITIE BT
o BRSO R E.
NSy i

VAD RIBICT HA% 5 10 2EAT5CH., NI TETs 7 e 1 .
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5 R

5.1 Hakf i RBUE M

M 51 2eY Sk R AU AR PN IR K UE (E T BE S B MR ARSI . X R BRI BUE(E, AW A HAE
XL B A T E 5.2 BT AR SORMUMSTRIRA DI REMERAE . IR B AE 2 X i K BUE 25 T

AT RE S MR Y TR

% 5-1. ot KBUE

¥ ] I M 155N R XA
VDD_LDO, VDD_DCDCC, VDD_ANA, R
VDD_BAT, VDD_LP LA 03 36|V
VDD_IO_0, VDD_FLASHIO®, VDD_IO_4, R
VDD_IO_5. VDD 0.6 FOF AR 1.62/-0.3 1.98/36| V
VDD_PSRAM_O, VDD_PSRAM_1 F AL 1.62 198| V
VDD_HP_0O, VDD_HP_2, VDD_HP_3 VPR A R 0 13| V
VDD_MIPI_DPHY pNGARE TN N 0 275 V
VDD_USBPHY POV AL -0.66 396 V
lowtput 10 % B HL — 1500 | mA
TsTorE TEhE R -40 150| °C
VL X TRARBEMNEE, WS 2.60 Wik,
2 7 25°C PFRBEIRIE N S 24 /INRHMEFRITA 10 A IR e, s TAESE A I .
SVDD_FLASHIO # flash 10 Ay, P L (kR FE S EAR I flash B 2 .
5.2 X T IESTE
# 5-2. fEBC TR
. Ll
ZH el BoME | ORI | B i
VDD_LDO, VDD_DCDCC, VDD_ANA, )
AU AL 3.0 3.3 36| V
VDD_LP
VDD_BAT AU AL 2.5 3.3 36| V
VDD_IO_0O, 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_2, VDD_HP_3 1 |zl AHLE 0.99 11 13| V
VDD_MIPI_DPHY AU AR 2.25 2.5 275 V
VDD_USBPHY AU AL 2.97 3.3 363| V
lvpp Core [F)fLr HLE 0.5 - - A
Ta IREEIRE ~40 — 85| °C

TSBR AT DAMRAE R 9 1 37T VDD _HP_x [y A FLIE

IREER BB

77
S SCR L

ESP32-PA4 5t A HEAR RS A5 v1.0
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5.3 VDDO_FLASH % H¥¥PE

#¢ 5-3. VDDO_FLASH Pyt etk

% | iRl HORIE | P
VDDO_FLASH j&4% 3.3 V flash Hl,
Rvra 3| Q
VDD_LDO % Ry pp {1
VDDO_FLASH i#%4% 1.8 V flash i}, Flash LDO
lvFB N . 50| mA
B LA
VgLt ST 2.6.2 WIREE L,
TVDD_LDO ZE&F VDD_flash_min + |_flash_max x Ry pg .,
Horp
e VDD_flash_min - flash /> TAEHE JE
o |_flash_max - flash p R TAERE TR

5.4 i (3.3 V, 25°C)

¢ 5-4. FFH SRR (3.3 V, 25 °C)

S5 el Jper ML A IEPN i1 LA A
Cin BRI — 2 —| pF
Vig o LT AR 0.75 x VDD' - VDD' +0.3| V
Vi RHL P A -0.3 — 0.25xVDD'| VvV
lre T L4 A HL TR — — 50| nA
Irr IHL P A LI — — 50| nA
Vou? 5 PR ST Y L 0.8 x VDD' — —v
Vor? B P LS — — 01xVDD'| Vv
B SERIEE (VDD = 3.3V, Vo >=2.64
lon — 40 —| mA

V, PAD_DRIVER = 3)
fikrL P (VDD! = 8.3V, Vor, = 0.495

l — o8 —| mA

oL V, PAD_DRIVER = 3)

Rpu SEEEN AN e — 45 — kO

Rep NHRSS T FLfH — 45 —| kQ
W SRR E (CHIP_PU By :

Vit nrsT ig /)EM%W%E (CHIP_PURLMRILIE | o VDD_BAT —| vDD_BAT+0.3| V
E)

Vir_nrst | OHENHIE (CHIP_PU R 2 HLEVE ) -0.3 —| 0.25xVDD_BAT| V

TVDD S HLJE4S I VDD_IO_0/4/5/6 [IHLJE .
2Nom M Vor S Ha 2 e AT bt .

5.5 ADC #M:

AREAHZAE ADC b 100 nF L2, FACh DC 55, 25 °C FREGHR MR L5 .

IREEMG ERHE 78 ESP32-P4 Z 5|3t B3 AREEH v1.0
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% 5-5. ADC 51k
' AN FUE TN (L XA
DNL (Z=4rdkpk) ! -1 3| LSB
INL (FrRtt) -5 3| LSB
RAEHE - 100 | kSPS 2

T f D e 2 UORBE BT ST FT DA B
51 DNL 4521

2 kSPS (kilo samples-per-second) 45 #5 R kL
TR

ADC ZRE (AL HERN AT RME S Y25 R AN 3% 5-6 ADC 454 Bl AN S R RS B2, T 308 Y HC Ay vk B AT ARCHE
# 5-6. ADC B4t

S L] /M | e KA |
ATTENO, #5255 0~1000 —12 2] mv
- ATTENT, %005 0~1300 12 12| mv
ATTEN2, A %005 0~1900 12 12| mv
ATTENS, A ki& 3B 0~3300 15 15] mv

5.6 Active B IRIBFERSX FIIIHE

# 5-7. Active BiX T IhkE

e JwRfET | {2
TR (MHz) il (mA) (mA)
WAITI (8375 1A 35 65
260 XA HiZ4T while(1) 80 103
H%iz T CoreMark, Jj— AN a5 1A 70 92
MZAAAT 32 (T )45 4 92 123
WAITI (WU 751A) 32 59
180 A2 while(1) 56 77
Hii%izT CoreMark, Jj— AN a5 A 51 72
Active® MZAAAT 32 (T 454 65 87
WAITI (WU 75 1A ) 28 44
00 K% HIZ4T while(1) 40 83
Hii%iz4T CoreMark, 75— AN 25 1K 37 51
MZAAAT 32 (T 1454 45 61
WAITI (B3 751A) 26 35
40 X247 while(1) 31 39
Hii%iz4T CoreMark, 75— M %5 IH 30 38
BAZIFT 32 (idETi e 4 33 a4

TR M 3 P 4 SR
2 WA MR T IR AU . SERREILR, AMRIEARE TAERS FTHRSH LR,
3 Active iR, /i flash/PSRAM HFIhEE 211,

IREER SR 79 ESP32-PA4 5t A HEAR RS A5 v1.0
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% 5-8. {IKIFEEA T I IIHE

TR e WL (MA)'
ity GPIO BB A HLRAS . i s R 35
Light-sleep® | iFf5 GPIO & Mg BLIRAS . KF4rShsEIie , USB fifiE 0.05
1
JiT A SMsEWT L, HP memory AREFE 0.2
Deep-sleep LP sERTESA LP 7Efigss bl 0.025
K] CHIP_PU A HIBIA, it H 54 b 0.002

" IHFERUR A USB 2.0 K TR Filli%

2 Light-sleep R4S FHOHLIT R4 PSRAM AL MO 5 20y, Lightsleep AT,
A1 PSRAM Ab T TARIRAS , 75 B R SN IZY 0.2 mA, [FIHE 2 i PSRAM
AR I HL

5.7 Arfifids A%

AR T A AN R PR P AN RUECAE BT oA/ SR AR BRIA , (EORAE AR ik
Frasmi. Bt mh, TEEas IR

2 5-9. Flash #iiks
S | Rl oM | R | g KA | P
vee HLEHLE (1.8 V) 165| 1.80| 2.00| V
HLIE LT (3.3 V) 27 3.3 36| V
Fo o | dcoR I 80 — — |MHz
— S/ IR ) 100,000 - —| &
TreT | BCHE R B B [H] 20 — —| 4
Tpp | TUZRFERT[A] — 0.8 5| ms
Tse | HXERREIE (4 KB) — 70| 500| ms
Tee1 | BRI (32 KB) — 0.2 2l s
Tpre | HUERREE] (64 KB) — 0.3 3] s
i 7 BRI IE] (16 MD) — 7 20| s
R E] (32 MDb) — 20 60| s
Ter |t A #EFRRTE (64 Mb) — 25| 100| s
i F BT E] (128 MDb) — 60| 200| s
gt (256 MDb) — 70| 300| s
7% 5-10. PSRAM HiLi%
S5 | W] Spe/ME | BRI | BRI | PR
vee HEHLE (1.8 V) 162 180 198| V
HLIE L% (3.3 V) 27 3.3 36| V
Fo o | SR 80 — — |MHz
5.8 w[3E]
IREE(E B R 80 ESP32-PA ZH1|ith K8 AR#AS 5 v1.0
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2 5-1. nEEPEIAUE

MW H MRS WA b
HTOL (il TAE A1) 125 °C, 1000 /)Nt JESD22-A108
HBM (it fi=t) 1 + 2000 V JS-001
X -
ESD (BHHUBBURE) o G msepriint) 2 2 1000 v JS-002
N Nr
FI8 % (Latch-up) L = 200 mA JESD78

i HLE 1.5 % VDDae
Wz 125 °C, 24 /NHi}

J-STD-020, JESDA47,

11 AL FHIN] 3 NN I — o 0 0

TRAL FH I 32 i =4 (30°C, 60% RH, 192 /]\Hf) JESD22-A113
[midE: 260 +0°C, 20 #F, =ik

TCT (HREEEERMA) -65°C /150 °C, 500 KAEH JESD22-A104

UHAST S

) (?ﬁﬁ’f“ﬁ”l‘{m 130 °C, 85% RH, 96 /i JESD22-A118

T E Y iR )

HTSL (BB 1i5ay) 150 °C, 1000 /]Ni JESD22-A103

LTSL (i 7Efis 4 fr) —40 °C, 1000 /i JESD22-A119

T JEDEC 3c4Y JEP155 #i4E : 500 V HBM BEMSTERIE ESD # AR F 447
2 JEDEC 3rAY JEP157 #i5E : 250 V CDM FEMETERRHE ESD # il FE N 2e4 k7.
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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]

SEATING PLANE

]
4
3]

‘ 104

PIN 1 CORNER —\_ -

e

[l

<
>
9
>
=
&

{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
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FiFok A - ESP32-P4 5 JIEEA

ESP32-P4 45 14 15 Excel SCERTHE T 2%

ﬁ

B R HW o o AL 10 MUX I LP 10 MUX Zjiig Bt
B | Ak M| Bl S 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 /0/T | GPIO6 | 1/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 /O/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 B B B - - B - B - B B B B B
10 | GPI09 10 | VDD_LP - - GPIO9 /0/T | GPIoS | 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 | GPIOM | 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 /O/T | GPIOI3 | 1/O/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 | GPIOW | 1/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 /0/T | GPIOI6 | 1/O/T | - B - B - - - B ADC1_CHANNELO -
8 | GPIOT7 10 | VDD_I0_0 - - GPIOT7 /0/T | GPIOT7 | 1/O/T | - - - - - - - - ADC1_CHANNELT -
19| GPIO8 10| VDD_I0_0 - B GPIOT8 7O/T | GPIO18 | 1/O/T | - B - B - B B B ADCI_CHANNEL2 B
20 | GPIO19 10| VDbD_I0_0 - - GPIOT9 1/0/T | GPIO9 | 1/O/T | - - - - - - - - ADCT_CHANNEL3 -
21 | VDD_I0_0 i | - - B B B - - - 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 | GPio2T | 1/o/T | - - - - - - - - ADCI_CHANNELS -
24 | GPI022 10| VDD_I0_0 - B GPI022 /O/T | GPio22 | 1/0/T | - B - 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? -
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 | - - - - - - - - - - - -
29 | FLASH_WP ZJ] | VDD_FLASHIO - B FLASH_WP o | - - - B - B - B B B B B
30 | VDD_FLASHIO W | - - B B B B - - B - 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 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 | - - - - - - - - - - - -
NAL RESISTOR
MIPI DS PHY
35 | DSI_DATAPI £fi | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATAP!
MIPI DS PHY
36 | DSI_DATANI #j | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATAN1
MIPI DSI_PHY
37 | DSI_CLKN £ | VDD_MIPI_DPHY - - Vot | - - - - - - - - - - - -
CLKN
MIPI DSI_PHY
38 | DSI_CLKP £fij | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
CLKP
MIPI DSI_ PHY
39 | DSI_DATAPO %J | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATAPO
MIPI DSI_PHY
40 | DSI_DATANO % | VDD_MIPI_DPHY - - ot | - - - - - - - - - - - -
DATANO
41| VDD_MIPI_DPHY | s | - - B B 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
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# 6-1- 2 1ol

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

MIPI CSIPHY
44 | CSI_CLKP £J | VDD_MIPI_DPHY - - 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 OTG 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 - - - - - - USBTP1_NO -
53 | GPI025 10 | VDD_I0_4 - IE, USBWPU || GPIO25 /0/T | GPIO25 | 1/O/T | - B - - B - - B USBIP1_PO B
54 | NC B B - B B B B - - B - B - B B B B B
55 | GPIO26 10 | VDD_Io_4 - - GPI026 1/0/T | GPIo26 | 1/O/T | - - - - - - - - USBIPI_NT -
56 | GPIO27 10| VDD_I0_4 - - GPI027 70/T | GPIO27 | 1/O/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 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 - - GPIO31 /0/T | GPIO3T | 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 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/O/T | SPI2_l05_PAD 11/0/T | GMAC_PHY_TXDI_PAD | O - B - B B -
67 | VDD_PSRAM_1 i | - - B B - B - - B - 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 | GPIO37 10 | VDD_I0_4 E E UARTO_TXD_PAD| O GPI037 | 1/O/T | SPI2_I07_PAD 1/o/T | - - - - - - - -
70 | GPIO38 10 | VDD_Io_4 E - UARTO_RXD_PAD 11 GPI038 | 1/O/T | SPI2_DQS_PAD | O/T - - - - - - - -
71| VDDO_FLASH i | - - - - - B - - 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 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 - B - - - B B -
78 | FB_DCDC s - - - - B - B B - - B - - B B B
79 | EN_DCDC 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 - B B B B -
82 | GPIo4l 10 | VDD_I0_5 - B SDI_CDATA2_PA 11/0/T | GPIOAT | 1/O/T | - B GMAC_PHY_TXDO_PAD | O - - - B B -
83 | GPIO42 10 | VDD_I0_5 - - SDI_CDATA3_PA 11/0/T | GPIO42 | 1/O/T | - B GMAC_PHY_TXDI_PAD | O B - - 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 | - - - - - - - - - - - - - - - - -
86 | GPIo44 0| VDD_I0_5 - - SDI_CCMD_PAD | 11/0/T | GPIO&4 | 1/O/T | - - GMAC_RMII_CLK_PAD 0 - B B B B -
8 | GPI045 10 | VDD_I0_5 - B SDI_CDATA4_PAL] 11/0/T | GPIO&5 | 1/O/T | - B GMAC_PHY_RXDV_PAD | 10 - - - 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 - - - - - -
91 | VDD_HP_3 i | - - - B - B - - - - 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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B HWo el AR 10 MUX Zfi LP 10 MUX Jjfig Bt
B | Hk P | Bl Sfimt St FO p] F1 ) F2 p] F3 p] FO p] Fl pai) FO F
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 - - GPIO54 1/0/T | GPIo54 | 1/O/T | - - GMAC_PHY_RXER_PAD | 10 - - - - ADC2_CHANNEL5 ANA_COMP1
99 | XTALN B | - - - - - 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 B
103 | CHIP_PU Fijp, | VDD_BAT - B B 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

3
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