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Revision History

MCIMX93-QSB

Rev. Code

Date

By

Description

A

2022-05-06

nxa13729

Initial version

At

2022-09-01

nxa13729

DNP R1767, chang to 1.8V PU due to USB ID power domain is 1.8V

Add R823 as USB TCPC shared interrupt to support level trigger mode
Change R812 connected with HP_DET which used as audio jack detection
Add R845 connected with AUD_nINT to maintain the SW compatible

Add R1822, DNP R1203 as audio jack detection to GPIO IRQ path

Add R956,R957 for M.2 compatible design

Add U1004,01011,D1012,R1072,R1073-R1085,C1021-C1024,BT1001,TP1015-TP1021 RTC module circuits
Change L503,L504 to 0 OHM R530,R531

Add R958,R959 to use RTC_CLKO

Add R1823

Add R745,R748, J1710,J1711, used for Audio Hat Board

Remove TP1954, TP1955, TP1956,TP1958

Add R850,R851,R852,R853,R854 for backup

DNP R1433,R1434,R1435

Add TEMP Sensor U915, R860,R861,R862,R863,C955,C956

PMIC PN Change from PCA9451 to PCA9451A, delete VLDO3_1V8
DNP C728

ADD R870, R871 for validation

Add U908 level shift LSF0102 to replace the level shifter inside PMIC
ADD TP218, TP219,TP220,TP221 for validation

A2

2023-06-25

nxa13729

Update U101 symbol for USB ID power domain

Change VDD_SOC_0V8 to VDD_SOC_0V85. Remove R870, Add R111,Install C728

Change ADC power rail with more CAP+FB, install C720, change L102 to 1K OHM FB

Add R211 to support LPDDR4/X w/ 2CS

Add R102 to support 100-ball LPDDR4/X

Default use PMIC internal Level shift for I2C1. Take U908 NTS0104GU12 as backup. Install R717,R719, R713,R712
Remove TP1959, Add R858, for GPIO EXP3V3_EN

Add C931,C932,C933 for better performance

Remove R314, C308. Delect the net of USB_GND_CHASSIS

Remove the net name of HPL_ZOBEL

Add C1230, C1231 for the power of WM8962. Install R1203 to keep WM8962B GPIO5 PU

Change the symbol of GND Testloop: TP1901, TP1905,TP1906

Update J1101, J1708 USB Type C connector to longer pin length (footprint compatible) to improve the reliability of soldering
Change R745 to 33ohm for better audio performance

Remove J1711 and R748, Add R855 and R856
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A3

2023-11-10

nxa13729

Using GPIO(U801.P0_2) to control power EXP_5V to fix LCD fliker issue

Change R1420 to 1K (DNP default) due to mid-voltage caused by LSM6DSOXTR internal PD
Remove TP1906

Update U101 symbol for pinname change (E10)

Change the value of resistors R855 and R856 to OR

Add R360, D302 ( DNP default) for USB PWR detection backup

Update U502, U503 due to ESD EOL

Preliminary - Subject to Change without Notice!

This board was designed for maximum flexibility in
software development and demonstrates multiple
functions possible with i.MX processors. Although best
design practices have been applied, some areas may
not be suitable for a mass-production design.

A4

2024-06-27

change C102 from 0.22uF to 1.0uF

change U201 DDR from MT53E1G16D1FW-046 AAT:A to MT53E1G16D1ZW-046 AAT.C due to EoF
change U404 from SGM8709YN5G to MCP6546T-E/OT due to leakage

all changes do not impact layout, this schematic version is paired with layout LAY-54852_A3

A5

2025-06-12

update part number of U101

update some design note or typo A Y 4 Microcontroller Product Group
all changes do not impact layout, this schematic version is paired Fu ﬁg;ripws?m%"ﬂg’i“ West

with layout LAY-54852_A3
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BLOCK DIAGRAM

NXP PCA9451A

HDR

66608

DRAM

LPDDR4/X: 2GB <x16b>

eMMC 5.1

16GB HS400

IMU

ST LSM6DSOXTR

ADC

x12 bit

AUX 12C

12C/GPIO

1 PWR
x16 bits
—pp»] DRAM
x8 SDHC
P s0
13¢/12C
ADC
12¢
Sp2

1.MX93

ARM
x2 CORTEX-A55 (1.7GHz)
x1 CORTEX-M33 (250MHz)

ML
0.5 TOPs Ethos-U65 NPU (1GHz)

JTAG/SWD

12C/SPI/UART.

SD3
UART/SAIN

M.2 NGFF

KEY-E:WiFi/BT.

USB 2.0 DRP

#NXP Wi-Fi/BT 1x1 WiFi 6 (802.11ax)

P o)
°

M.2 C

USB1

«

Gigabit NET

>

USB 2.0 ’

TYPE-C connector

ussC
b

ENET

RGMII

¢

Realtek RTL8211

#AVB, 1568, and [EEE 802.3az

UART

RS232

FTDI XCVR

CAN .

PDM

CAN

NXP TJA1051T/3

[P PDM

CORTEX-A55/ CORTEX-M33 DEBUG

Remote Debug Support o

I | &

useC
h

PDM MIC ONBOARD

S

SAI3 sw

HP OUT/MIC
CODEC
Cirrus Logic SPK OUT
WM8962B

MicroSD

JTAG/SWD

EXP CN

SD3.0 DEBUG UART/I2C/SPI...
# Audio HAT / RFID / PDM.
9638 BeeE
HDR HDR
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A\ Y 4 Microcontroller Product Group
l.- ‘;‘ 6501 William Cannon Drive West
Austin, TX 78735-8598

[This document contains information proprietary to NXP and shall not be used for engineering design,
Procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

IC/ CP; 1O X___PUBL

Designer. Drawing Tille:
NP SE MCIMX93-QSB
Drawn by: Page Tie:
NXP SE Block Diagram
Approved: Size ‘Document Number Rev
NXP SE c SCH-54852 PDF: SPF-54852 A5

Date. __ Friday, June 13,2025 T Sheet of 23

T




1.MX93 EVK PWR TREE

USB C SNK PD

H==§ VBUS_IN

T

usBC
PD

H—ed  (5V), 12-20V

DCDC BUCK

MPS MP8759GD

PMIC: PCA9451AHN

SEQ | REGULATOR| VOL (V) [MAX 1 (mA)
1 LDO1 18 10
VS S 2 | T |BUCKI/3DP| 085 | 4000
3 | 12| LDO4 08 200
4
> 5 | T4 | BUCK5 18 2000
o 6 | T5] BUCK6 11 1500
§ 7 | T6| BUCK2 06 2000
8 | T7| BUCKA 33 3000
8 | 17| Load Switch| - 400
9 |T8|LDO5 18/33 | 150
12 POR_B - -
beDC BUCK | VPCle_3v3
.—>
MPS MP2147 3 3V/4A
b toadsw [ VDSV
MOSFET 5V/3A

SoC: i.MX93
ITEM PWR RAIL TYP VOL(V)| REQ I (mA)
1 NVCC_BBSM_1v8 18 2
PMIC_ON_REQ
2 VDD_SOC DvVs Ref to DS
3 VDD_ANA_OP8 0.8 186
4
4 \VDD_ANA_1P8/NVCC_WAKEUP | 1.8 389
5 VDD2_DDR/LPD4 VDDQ 11 676
6 VDDQ_DDR (0.6V for LPD4x) | 0.6 360
7 NVCC_GPIO/VDD_USB_3P3 |33
7 SD_CARD 33
8 NVCC_SD2 1.8/3.3
POR_B
LPDDR4/X
VDD1 <1.8V>
VDD2 <1.1V>

VvDDQ <0.6V/1.1V>

eMMC

VCCQ <1.8V>
VCC <3.3V>

MicroSD
VCC <3.3Vv>

SPKVDD

Audio CODEC
AVDD/DVDD <3.3V>

<5V>

ETHERNET

DVDD_REG <1.8V>
AVDD/DVDD <3.3V>

USB C DRP
VBUS <5Vv>

3.3V

M.2 KEY-E

EXPI

3.3V

5V

3.3V

5V

PDM/CAN

L 4
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I.MX93 PWR

VDD_SOC_0V85-)-

VDD_ANA_0V8 —p-

VSS29

SKT BGA 208 + MIMX9322XVXXMAC

u101F
NVCC_BBSM_1V8 —p- R E10 NVCC_BBSM_1P8 VDD_BBSM_0P8_CAP c10 $-VDD_SNVS_0V8
c101 C102
1uF 1uF
10V 10V
Tmax =N x Cx V x =
G GND
N VDD_SOC1
Py VDD_S0C :; VDD_SOC2 NVCC_WAKEUP_1 tg } <4-VDD_1V8
= E— Go VDD_SOC3 NVCC_WAKEUP_2 [KE]
c104 c108 Cc106 clo7 c10s c109 c110 ci11 G11_| VDD _SOC4 NVCC_WAKEUP_3
10uF 10uF uF uF uF uF uF uF H11| VOB-99C%
Te v Te v va va va va va va K| BE-8928
H13 <4
NVCC_AON <4-VDD_3V3
GND = -
VDD_SOC_S—«4—
- - nvee_epio [K12
nvee_spz (N2 <4-NVCC_SD2
#VDD xxx 0P8 0 VDD_USB_ 0P8
c130 131 c132 c133 F13
VDD_ANAO_OP8
18; 18; 18; 18; M3} DD_ANAT 0P8 VDD2_DDR_1 E‘; <4-LPD4/x_VDD2_1V1
VDD2_DDR_2
> DDR 2 "5 136 c137 c138 c139 Cc140
VDD_ANA_1V8 VDD2 DDR 3 ["Ng 10uF uF uF uF uF
L102 VDD2_DDR_4 63V 10V 10V 10V 10V
1.0K OHM@100MHz
VDD_1V8 > V00 g 1P ES | voo_usa_1ps
F12 F5 <L
N | VOD_ANAO_1P8 VDDQ_DDR 1 |51 <4-LPD4/x_VDDQ_0V6
W VDD_ANA1_1P8 VDDQ_DDR_2 c151 c152 c153
VDD_ANAVDET_1P8 T0uF “LwF “LwF #0.6V for LPDDR4X
6V | v | ov #1.V for LPDDRA4
VDD_3V3 > — Es VDD_USB_3P3
Lo \ o W o
v U VSS31 [ Ri2 ]
D VSS32 gy
= F: V8833 s
N V8834 [F
GND H VSS35 i
—wi3 | VSS36 (i3
VSS37 [pr5 —1
VSS38 a1y
VSS39 g1y
VS840 g
VsS4

NOTE:

All the CAPs on this page except C142 and C143 need to be placec
under the BGA as close to the associated balls as possible.
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LPDDR4/X

LPD4/x_VDD2_1VAp—R20; n O~ G2,

LPD4/x_VDDQ_0V6

R211
240 OHM
2 1%

U101E

DRAM CKEOA G
DRAW_CKET_/ F:
DRAM_iCSU_A D’
DRAM_nCST_A E
DRAM CK_TA 7% C.
DRAMCKC A | B
DRAM_CAQ_A F1
DRAM_CAT_A E2
DRAM CAZ A 02 |
DRAV_CA3 A ct
DRAM_CAZ A 87 |
DRAM_CA5_A A2
DRAM_nRESET Fa

DRAM_ZN Ha

R201 P R204
10K 120

L2 DRAM_DATAQ_A

LPDDF LY
DRAM_CKEO_A DRAM_DQO0_A 7

DRAM_CKE1_A DRAM_DQO1_A gy DRAW DATAZ A
DRAM_CS0_A DRAM_DQ02_A (ki DRAM DATAZ A
DRAM CS1_A DRAM_DQO3_A (~j1DRAM DATAG A
DRAM CK_T_A DRAM DQ04_A 17— DRAW-DATAS A
DRAM_CK_C_A DRAM_DQ05_A [y DRAW-DATAG A
DRAM_DQ06_A |-G DRAW_DATAT A
DRAM_DQO7_A [
DRAM_CA0_A J2 _ DRAM_DMIOA
DRAM_CA1_A DRAM_DMI0_A
DRAM_CA2 A M4/ DRAM_SDQSO_T A
DRAM_CA3_A DRAM_DQS0_T_A g/ ——DRAW SDUSU-C.
DRAM_CA4_A DRAMDQSO C A [~
DRAM_CA5_A -
T: DRAM_DATAS_A
DRAM_DQ08_A |; DRAV_DATAY,
DRAM_DQ09 A - DRAM_DATATO_A
DRAM_DQ10_A gy DRAM_DATATT A
DRAM DQ11_A g DRAV_DATATZA
DRAM_RESET_N DRAM DQ12A DRAM DATATS A
DRAM_DQ13 A [y ——DRAW DATATZA
DRAM_DQ14 A ["yjf—DRAM_DATAT5 A
DRAM_ZQ DRAM_DQ15_A [

R1__ DRAM_DMI_A
DRAM_DMIT_A [~ ==
DRAM_SDQS1.T A

DRAM_DQS1_T_A A
DRAM_DQS1_C_A = =

SKT BGA 208 + MIMX9322XVXXMAC
DRAM_CK_T_A

DRAM_CK_C_A

LPDDR4X: 2GB (x16)

U201A

DRAM_nCSO_A  H4

TP218

Z:SSQ“‘M DRAM CK T A Jg
39

DRAM_CAQ_A

P219 .W

owmo_n [-C3—DRAMDUO A g 7oy

B2 DRAM_DATA4 A
AN DATAS A

DQO_A
DQ1"A
DQ2 A
DQ3 A
DQ4_A
DQ5 A
DQ6 A
DQ7_A
DQSO_t A
DQS0_c A
DMI1_A [
CAO_A 1
—DRAM CAZ A Ho | CAT_A 2 SSAM S“}:ul A @ 1P210
CAZA DRAV-DATAS A & TP211
CA3 A DRAVCDATAT A O TP212
CA4A DRAW DATATS TP213
CAS_A TP214
TP215
ODT_CA A TP216

DQ1s A

DQST_t A 13 ~ - —Z
DAS1 c A — 71—

LPD4/x_VDDQ_0V6

8388888
Eﬂﬁﬁgff

=
S

DQSO_t B [y3 %
DQSOcB X

DMI1_B

S

i

=
=

DQS1_t B [yip %
DQS1cB X

S|
=

R209
240 OHM DRAM_nRESET _ T11

DRAM_ZQ0 A5

#2Q1 s reserved for 2CS LPDDR4/x

DRAM_nRESET __ R102 0DNP___ G11

For 100-ball LPDDR4/X

DNU_AB12
RESET_N DNU_ABT1
DNU_AB2 a1

> >
2@
Fefledied

>
=

g5
3

N
8
oo, 09
29592
Ccécc
>l o
:EESE
Rz
AR

NC_G11 DNU_A2 37X

|
2

MT53E1G16D1ZW-046 AAT:C

u2018
VDD_1V8 —- f————t g | VOD1_F1 Vss_A3
Jchm Jchoz choa chm chm chns ] Ga_| VOD1.F12 VS A0
100F 100F 1uF 1uF 1uF 1uF bi G9 VDD‘—g" Vgg—g‘
63V 63V 10V 10V 10V 10V T4 | VDD1 GO vss ¢
Tg | VDD1_T4 Vss_c8
t Ut | VDD1_T9 Vss_C12
= Utz | VDD1_U1 VS§_D2
GND VDD1_U12 VSS_D4
VSS_D9
vSs_b11
b e VSS_E1
LPD4/x_VDD2_1V1 - ,L G Ao voD2_ A4 VSSE5
206 chm chw chos vDD2_ A9 VSs E8
10uF 10uF 1uF 1uF e essEi2
6.3V 6.3V 10v 10v 3 X
T T T T VDD2_H1 VSS_G3
VDD2_HS VSS_G5
% VDD2_He VSS_G8
GND VDD2_H12 VS8S_G10
VDD2_K1 VSS_G12
K10 | VD2 K3 VSS_J1
chn Lcm Lcm chm Kiz | VDD2 K10 VSS_J3
oF oF oF oF VDD2_K12 VSS_J10
10v 10v 10v 10v vbD2 N1 ves 12
Nio | VDD2 N3 VSS_K2
VDD2_N10 VSS_Kd
= N2 Vop2 w12 VSS K9
N b VDD2_R1 VSS_K11
GND '723 VDD2_RS VSS_N2
Ri2 | VDD2_R8 VSSN4
Us | VDD2_R12 VSS_N9
Us | VDD2_US VSs N1
AB4 | VDD2_UB VSS_P1
‘ABo | VDD2_AB4 VSS_P3
VDD2_AB9 VSS_P10
VSs_P12
VSS_T1
D00 (0 V) /AL VSS_T3
LPD4/x_VDDQ_0V6—)- - Ly /360w B3 yppq g3 VSSTS
icm icm iczn icm b o 5338723 v‘gs%g
10uF 1uF 1uF 1uF B10 X :
#0.6V for LPDDR4X TGW va va va D11 VDDQ B10 vsggnz
#11V for LPDDR4 ¢ 05 | Vooabs Ve vs
L1V for Ds | VDDQ D5 VSS_ V5
— 1 B2 | YDDQ_D8 VSS_V8
oo VDDQ_D12 VSs V12
F1o | VDDQ_F3 VSS_ W2
VDDQ_F10 VSS_W4
JL JL JL U0 | VDDQ_U3 VSS_W9
vDDQ_U10 VSS_W11
S A A Ws-| voDa w1 vss
1ov 1ov 1ov VDDQ_W5 VSS_Y5
1 Wiz | VDDQ_ W8 VSS Y8
AA3 | VDDQ_W12 VSS_Y12
‘A5 | VDDQ_AA3 VSS_AB3
‘Aag | VDDQ_AAS VSS_AB5
1 AAfQ | VDDQ_AAB VSS_AB8
VDDQ_AA10 VSS_AB10

MT53E1G16D1ZW-046 AAT:C

# Power Supply Voltage Sequence:

RESET_n is held LOW.
VDD1>= VDD2
VDD2 >= VDDQ-200mV

Power ramp duration tINITO (Tb-Ta) must not exceed 20ms
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[16,17]

[16,17]

i.MX93 10/PHY

U101
8 SD1_CLK sgl_g% g SD1_CLK
8 SD1_CMD DTDATAT 43| SD1_CMD
8 SD1_DATAQ DT DATAT T14 | SD1_DATAO
8 SD1_DATA1 DT DATE: T15 | SD1_DATA1
8 SD1_DATA2 DT DATA: U13 | SDI_DATA2
8 SD1_DATA3 DT DATAT 12 | SD1_DATA3
8 SD1_DATA4 DT DATA Uta | SD1_DATA4
8] SD1_DATAS DT-DATAG U SD1_DATAS T8 ENET1_MDC
(8] SD1_DATA6 DT DATA: U SD1_DATA6 ENET1_MDC U7 a
8 SDI_DATA7 DT-STROBE — 12 | SD1_DATAT ENET1_MDIO = »
8] SD1_STROBE = SD1_STROBE U9 ENET1_TDQ . TP221
. ENET1_TDO ~Rg—ENETT-TOP— & — —
o ENET1_TD! n
(15  SD3 CLK Y 15 so3_cik < ENET1TD2 v NEN T
[15] SD3_CMD —SD3 DATAT Ri6 | SD3_CMD = ENET1_TD3 ENETT TXC a7P220
(15 SD3_DATAQ D3 DATAT R17 | SD3_DATAO J_ ENET1_TXC [ ENETTTX LT
[15]  SD3_DATA1 D3 DATA: P16 | SD3_DATAI > ENET1_TX_CTL ENETT-RO0
[15] SD3_DATA2 D3 -DATA Pi7 | SD3_DATA2 = ENET1_RDO [T ENETT RDT
(18] SD3_DATA3 = SD3_DATA3 ENET1_RD1 g ENETT RDZ
ENET1RDS |70 ENETRoS
SD2_VSEL i ENETT_RXC
[9]  SD2_VSEL & = P14 sp2_vseLecT ENET1 RXC -lrj5 ENETT RX_CTC
— ENET1_RX_CTL —
8 SD2_CLK %’% SD2_CLK
8 SD2_CMD —SD2 DATAD — N17 | SD2_CMD
8 SD2_DATAQ >—SDZ7 DATAT N6 | SD2_DATAO
[l Sz oATae A LI o bATAS
T SD2_DATA2
8 SD2_DATA3 gg-gETéT 5 ',;18 SD2_DATA3
9 SD2_nRST ACT 512 | SD2_RESET_B
8] SD2_nCD SD2_CD_B
SKT BGA 208 + MIMX9322XVXXMAC
|3c u1018
13C1_SCL <<M:§g;w.mma.tem 12C1_SCL 12C1_SCL GPIO_I000 2‘;\%“%“[’1 €Y GPIO_I000
13C1°SDA  (¢OOR1B4 SO A0 215D 104715, 16, 18] 12C1_SDA 12C1_SDA GPIO_I001 K22 GPIO_I001
[9.10) 12C2_SCL 12C2_SCL GPIO_I002 K22 GPIO_1002
[9.10] 12C2_SDA 12C2_SDA GPIO_1003 GPIO 1004 GPIO_I003
GPIO_1004 GPOTOT GPIO 1004
[17,20] UART1_RXD UART1_RXD GPIO_1005 SPIOTOY GPIO_I005
[17,19,20] UART1_TXD UART1_TXD GPIO_I006 SPIOTON GPIO_I006
(17,20 UART2_RXD UART2_RXD GPIO_I007 TGP0 TO08 GPIO_l007
[17,19,20) UART2_TXD UART2_TXD GPIO_I008 TGP0 1009 GPIO_l008
GPIO_|009 GPIO_ 1010 GPIO_I009
[15,19] SAI1_TXFS SAN_TXFS GPIO_1010 GPIO 1071 GPIO_lO10
15] SAI1_TXC SAI_TXC GPIO_IO11 TR GPIO_IO11
[15,19] SAI_TXDO SAI1_TXDO ’ GPIO_IO12 PO 107 GPIO_l012
18] SAI1_RXDO SAI1_RXDO GPIO_I013 7<SQ2 GPIO 1013
GPIO_1014 T K22GPIO_1014
[19] PDM_CLK PDM_CLK GPIO_1015 GPIO 1076 GPIO_IO15
(19] PDM_DATAO PDM_BIT_STREAMO GPIO_I016 GPIOTOT GPIO_lO16
(19 PDM_DATA1 PDM_BIT_STREAM1 GPIO_1017 GPIO 1078 GPIO_|O17
GPIO_IO18 GPIO_ 1079 GPIO_1018
[8.20] WDOG B WDOG_ANY GPIO_I019 GPIO_T020 GPIO_lO19
GPIO_1020 GPIO_T02T GPIO_l020
GPIO_1021 [ ———————<<>)GPIo_Io21

SKT BGA 208 + MIMX9322XVXXMAC

ENET1_MDC
ENET1_MDIO

ENET1_TDO
ENET1_TD1
ENET1_TD2
ENET1_TD3
ENET1_TXC
ENET1_TX_CTL
ENET1_RDO
ENET1_RD1
ENET1_RD2
ENET1_RD3
ENET1_RXC
ENET1_RX_CTL

[14)
[14)

[14)

USB1_VBUS_3V3  [13]

u101D
USB Z:90 OHM
B: VBUS1_DET_3v3
USB1_VBUS [as —USBT BN — = ¢
USB1_D_N 547 USBTDP ; USB1_DN [1347)
: USBI_D_P |4~ USETTD UsB1_DP [13,17]
USB1 1D a3 = USB1_ID (13
USB1_TXRTUNE [~ T
PHY
SKT BGA 208 + MIMX9322XVXXMAC
Note:
If USB connector is MicroAB or MicroB, USBx_VBUS MUST not connect directly to the 5V VBUS voltage
of connector. Instead, this pin must be isloated with an external 30K 1% resistor.
R307 47K 12C1SCL
VDD_3V3 T

12C2_SCL

SD2_DATAQ

SD2_CMD

R312 47K SD2 RESET B

External PU is necessary for SD2_RESET_B to enable SD card power as default!

K
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9,10,20]

1.MX93 MISC

POR B Ra04 0

# System On/Off Button

[16.20]  ONOFF

NVCC_BBSM_1V8

TP401
» Tras &2

A 4

U101A

ONOFF

A7 POR B
C9 | PMIC_ON_REQ

TP403 PMIC_ON_REQ
9.11,20] PMIC_ON_REQ PVIC_STBY REQ
[9.20 PMIC_STBY_REQ TP404 ; A A

x

Caution:

[16]
el

TP405 D6
VIS em— 1 o - a— L=
TAMPER1

PMIC_STBY_REQ

# At the first time of SNVS_1P8 ramping up,
PMIC_ON_REQ / PMIC_STBY_REQ are HIGH-Z;

about 1ms_delay
IC_ON_REQ:strong output HIGH;
--PMIC_STBY_REQ: strong output LOW

JTAG/SWD

JTAG_TDI

E DAP_TI
DAP_TDO_TRACESWO

DAP_TCLK_SWCLK
DAP_TMS_SWDIO
DI

CCM_CLKO1

2
[ T4 CLKOMT (exp niRa [10]

B8 ADCINO TF408 ADC_INO
m‘w = bare ADC_IN1

A6 CLKIN1
CLKINZ

9,15] PMIC_32K_OUT SH" e TPA7 @ XTALL 32K A5 | Rro XTALI
XTALO_32K B85
RTC_XTALO
faor ADC_INO
ADC_INT
XTALI_24M
P10 @ = A9 xTALI 24M
XTALO_24M B9 CLKIN1
XTALO_24M CLKIN2
SKT BGA 208 + MINX9322XVXXMAC
Y401 _24MHZ.
azao1
2 It 1 13
ull t
Ca02 32.768KHZ
c403 cd04 -
== 18pF L =18pF  L=12pF
50V 50V 25V
= =
GND GND

M.2 UART

W—MAGJDO Ra14 A SIS UART5 TXD [15]
R UART5_CTS| [15]
= 51 UART5_RTSO [15]
UARTSRXD 18]

Debug through JTAG interface must remove card inserted in M.2 U1707

[16)
[1e]
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SD1_DATA0
SD1_DATA1
SD1_DATA2
SD1_DATA3
SD1_DATA4
SD1_DATAS
SD1_DATAS
SD1_DATA7

SD1_CMD

SD1_CLK

FLASH: eMMC <5.1>

16GB <2D MLC eMMC>

VDD_3v3

NOTE:

VDD_1v8 0.22UF
10v
All the CAPs in this page need to be put on the bottom of BGA,
and close the PINs as short as possible.
<4-VDD_1V8
—ams C504 C505 C506 507
83988 10uF 0.22UF =£=0.22UF = =0.22UF
TP501 g, 8o S>> vocar -S8— 6.3V 10V 10V 10V
A5 | DAT1 VCCQ2 [Ng ?
B2 | DAT2 VCCQ3 [p3 —
B3| DAT3 VCCQ4 [p5 &ND
DAT4 VCCas
54| DATS SDINBDA6-16G-1
B6 | DAT6 VDDI
DAT7
W5 vssat
> 16502 @ cMD VS5Q2
vssQ3
> PS03, e VSSQ4
TP504 K5 oot vesas
o—— caoswo - TP505
82928892 ROLK — (SD1_STROBE  [6]
>>>>>>
|~ lololale
EB2ee
VCC_FT_3V3
OE A Y NOTE
NVCC_SD2 2 R1053
H H H Normal Operation, No card detected C1019 10K
H L L Normal Operation, card insert
L H H Simulation, card plug-out
RN o
Usots SRASEEEREE  mEge T I ’
—armooramy Teos
M Tapggeres Coe NVCC_SD2
% A2 | NC A1 J'o'dld' et HE M 2222 N14 VDD_3V3
X—p7| NC A2 2222299999 NG N1a (N1
X—pg | NC_A7 NCN13 o X v
X—2g | NC_AB NCN12 37X
X a10 | NC_A9 NC_N11 ["Njo X 2 R1052
LAt | NC_AT0 NCN10 "Ng X 10K 2 R1054
Xhia NC_A11 NG_N9 g e .
Xats | NC_A12 NCN8 -7 X M SD 30
A13 | NC_/ N8 N7
Xa14 | NC_A13 NCN7 (g X TALVITI266VH ICro .
X511 NC_A14 NC_N6 [Nz X SD2 nDET
X—B1- NCB1 NCN g% 6 sp2ncD & @rian =
X+ NC_B7 NCNT gk
%—pgg | NC_B8 NC_M14 iz X
B10 | NC_B9 NC_M13 -5 X °
Xgi1 | NC_B10 NC_M12 g1 X
QB 2 | nggl ; mg m:} M0 Only used for SD card Plug-in/out Simulation, Removeigiis  spp cyp 1060 SD_grD 3
>eB 13 | NG B13 c Mo M9 circuits and install R105° 55 if test not required. [6] SD2 CLK 1061 o )_¢ 5
14| NC! M9 g X 74LVIT126GVH is lovel translating bufferfine driver X 1062 DDATAU 7 .
%= NC_B14 NC_M8 X ato (6 SD2_DATAO0 < a M SD
ci | NC.t M8 [z with 3-state output 1063 DDATAT g icro
%S ncer - = NG W7 M (6] SDZDATAT T D-DATAZ 1 # "
% Cs | Ncc3 C M3 i X 6 SD2DATA2 <K 106 AL push-push
X771 NCC5 NC_M2 X 16] SD2_DATA3 (K % =
X—gg| NC_.C7 NC_M1 (11g X 4
%—Gg | NC_C8 NC 14 (13X 5
X¢i0 | NC_C9 NC_L13 X VvSD2_3V3
% &11 NC_C10 NC_L12 {153 X =
X &1z NC_C11 NC_L3 (15X A 1910
Xota| Nectz NCL2 17X VSD_3V3-- L 4 N
14| NC_C13 NC_L1 (g X
SSor Neers 8 e Lem[ om
% b2 | NC D1 NCKI13 [7gip X At v [ 3sv 2 2ol B o o
X2 NC_D2 NC K12 2 X (ot 2152 oo
%—pa-| NC_D3 NC_K7 (X Syiws
D4 | NC.L K7 "ke s Vg
X 24 NGDs NG K6 8 5¢ L %,}%%%%g AANAARNAN
13 | NC_D12 NC_K3 N a a
XBine o g G itit . yvyyyy
P21 NeTota NCTKT X o Y 885188 2
EI aaeENaNE
aow NOT_Nn2NOT | aow aow g g
LYBEELL LI R IL 880000 EETTTSYS55S 3 9§
0/0'0'0/'0'0'0'0'0'0'0/0'0'0'0'0'0'0/0'0' 00/ W'0'0' V00V
222222222222222222222222222222222
_Nmmmt_\_\—\ Tl \_\—L\ Nm_‘_‘_‘_‘ T ‘—‘—‘—‘—.‘—.‘—.‘—‘—L‘
A R ek k Kk
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WDOG_B

# System Reset Button
SYS_nRST

16V
NVCC_BBSM_1V8 VDD_3V3
Y GND
2 2 R105 VINT
100K vINT 4 €706 ‘Hqu 16V “1 ND
—1R215R706 e 8 Pmic_RST_B RTC_RESET B (8 C0MEUA00b  (TPTI4
TR6R710 u 2 4 \wpoc_B por 8 |22 SPOR B [7,10,20]
[7.11.20] PMIC_ONREQ  DH—RITu A~ O 39 4 pyic on_REQ Ra_B [—13% SHPMIC_nINT 10]
17200 PMiC_sTBY ReQ 3>—RIB A A0 40 ypyic sTay REQ DD_1v8
R714 0 41
(610] 1262 SCL N scL
[6.10] 12C2_SDA & RT15) 0 42 | Son
R717 0 25 27 R713 0
ppEsEy  msm (SRS s e —
X 2 SDAL > 12C1_SDAL
XN 32K 10
XTALIN 7 oo
XOUT 32K 11 <Lﬁ CLK_32K_OUT [~ ————>PMIC_32K_OUT [7.18)
= XTAL_OUT s
Ay AGND (5
azi01 BUCK AGND ¢
2 ST EPAD
Ny
C716 32768KHZ | CT17 1
R LT PCASA51AHNY =
50V 50V |_12C ADDR0x25 (0700101 ] GNo
GfD Note:
1. PMIC_RST_| as Cold Rese as default.
2. WDOG_Bis Cold Reset, external pull up is needed for BSDL mode.

PMIC: PCA9451AHN CFG

SYS PMIC

115)

151 | |

SEQ wwime

REGULATOR

VOL (V)

MAX I (mA)

PWR RAIL

TYP VOL(V)

REQ | (mA)

LDO1

18

10

NVCC_BBSM_1v8

1.8 2

PMIC_ON_REQ

T

BUCKI1/3 DP

0.85

4000

vDD_S0C

DVS

Ref to DS

T2

LDO4

0.8

200

VDD_ANA_OP8
VDD_MIPI_OP8
VDD_USB_0P8

0.8 186

Ta

BUCK5

2000

VDD_ANAXx_1P8
VDD_LVDS_1P8
VDD_MIPI_1P8
VDD_USB_1P8
NVCC_GPIO

1040

5

BUCK®6

1500

VDD2_DDR
VDDQ_DDR (1.1V for LPD4)

676

T6

BUCK2

0.6

2000

VDDQ_DDR (0.6V for LPD4x)

0.6 360

T7

BUCK4

33

3000

NVCC_GPIO
VDD_USB_3P3

33 2870

T7

Load Switch| -

400

SD_CARD (from BUCK4 )

33

T8

LDO5

1.8/3.3

150

NVCC_SD2

1.8/3.3

POR_B

POR_B

LPD4/x_VDD2_1V1
UT01A
L701
5V a7 45 1~y LPD4x_VDDQ_0V6 R704 0 TP702 o
VSYS_5V-)- INB26_1 X212 T oaTa »-LPD4/x_VDDQ_0V6
Lx2 2 ©703
C701 || 10uF 16V 34708V DVS 22F
4_“7 o oV
|I-enD
R_SNSP2 44
L702
c702 }wuumsv 34 mg:}% &H 3% 1 03\7@ 2 P73y VDD_SOC_0V85
I = C707
3A/0.8V DVS R701 22uF
! [16,17,20]
v 0 1ov
—Q“\\GND Z Z”“" 16.20]
R_SNSP1 VDD_SOC_S #BUCK1&3 Dual Phase Mode
C709 || 10uF 16V 33 31 1 82
ul Y Y
il INB13.1 ioc ) M o M
¥ c710
3A/0.8V DVS | 22uF
e 1ov
“‘GND
R_SNSP3_CFG 30 R718, 0 “\\GND
L704
C712 || 10uF 16V 17 nads 2 a1 10 1 A2 TP706 »-VDD 3V3
Cr13 }mumsv 18 INB4ss EOR =D T~ oaru I o I o .
3A/33V 22uF 22uF
E 10V 10V
“‘GND
BUCK4FB 21
1705
C718 || 10uF16V. 16 15 1 Ao 2 TP707 >V
[ INB45_1 LX5 0470H »-VDD_1V8
2A/18V C719 C720
. 22uF 220F
10V 10V
“‘GND
BUCKSFB 14
L706
4 0 1 A2 TP708 >
cr1 [[1ouFtey_ 3 aa | INB26 2 6.1 [ i $-LPD4/x_VDD2_1V1
I INB26_3 LX6_2 c12
28717 220F
E 10V
|onD
BUCK6FB ‘I
VDD_3V3 > 2 sy swout VSD_3V3
C724 || 1uE_16V 400ma /33v -
4 c725
1 1 4.70F
— SW_EN Tov 2
GND
GND
PCA9451AHNY
R723 0 SD2_nRST 6]
u7018
VSYS_5V- INLT oo 1P709 - NVCC_BBSM_1V8 5
10mA /1.8V
C726 Hies Cr21 AuF
10uF 10v
16V
e Noa |2 ~TPTI0
C728 13; Note: 6
PIN2/54 is NC, C728/C729 just keep the compatibl previous design.
NC 2 54 TP711 = 7
c129 4T0F
10v 8
Loos RETL_p A0 STPT12_y, vDD_ANA_OVS
200mA /33V 8
. C730 A.TuF
0V
] SD2VSEL M»————— 29 4fqp vsEL Loos |55 STPT13 - NVCC_SD2
150mA / (3.3V/1.8V) -
c731 4T0F
10V 12
PCAJ4STAHNY

b Y
"
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VDD_3V3—P
801
0.1uF
R 35v
VvDD_1v8
v L N #PU RES for IRQ
GND usor
RB05 100 5%
8 % pPoo A TCPC_nINT M2
VvDD_3v3 S8 et 3 RTC_ANTA  [17]
P02 PSV EN  [i6]
HODPUMXSS. oty o 2 S ~ fosld 2 Ut ke s DOE3Y3
[10]  BUF_POR RESET PO 4 2 P DET ~  [1§]
P05 [ » 'SD3_nWAKE 5]
1 EXP_nRQ R813 ] 2 | wF POG 5 RO30 4 A0 S gExPngs 6]
B RET AN 5%
R823 N "7 EXP_1024 116 2 R817
13 TCPCI_nINT ) R852 100 5% 10K
2 #Share IRQ d TCPC level ther edge tri <L P10y A OEXP 1027 el
7920  PORE 3 BUFPOR (0] are IRQ due to Jevel trigger rather edge trigger R S R WAL AUD_AINT (18] 5%
3 #1 MHz 12C I/F for IRQ fast responsel!l X P12 12 Rez /; A 100 5% W2 MALERT 1 PMIC_nINT [9
UFTGOTGH [69]  12C2.SCL o o §g so - S pa Hi—z T R821_  AAISK 1% D3 nRST  [15]
L TAAUPIGOT 69  12c2spA (5 2 soA £ N pis JE—hoB o, 00Dk SHeXTI PWREN )]
= S0 piTp o RE0 A A0 % Li5C TEMP nINT {15 > Razr
GND SO piy |16 R TTI00 5% NSENETH nRST [14] Rez
6.9.12,15,16,18] 12C1_SCL 2% R Rl P 0 5% oK
6.9.12.15,16,18] 12C1SDA (K & ADDRE € P20 ({5 mas /o a—SQAUD PWREN  [18] 1%
s P21 [jo—noed s A Ap0027eSSMIC/CAN. SEL 9]
O by [ RE 0 5 ) nRST - (15] 1
O P23 20 R832 0.0\100 5% Sy npis2  [15) =
3 21T _Re3s 100 5% 2 nDIST 18] GND
P2 4 |55 RB58 V100 5% =
P25 [5—Roo8 4 A0 Sk SSeXPaV3 EN (6]
o Fhal 23 Resw 100 5% P Si
@ & po7 |24 BRI [\ 00 8% SCeaN sTRY i}
3 %
B
|_#12C ADDR: 0b'01000(10)x |
VDD_3V3 VDD_3V3 VDD_3V3
c804 c807 805 806 808 809
uF 0.1uF uF 0.1uF uF 0.1uF
16V 35v 16V 35v 16V 35v
E = =
= ugo3 i = u8os - = ugo4 ~ ENET
GND a GND a GND a ICN?L? EC
g CODEC g M.2 802.15.4 g
sta |22 SAIBRXFS (18] sta [H—— SPIBCSO (18] sta 32 ' ENETLANT (4]
S2A |5 SAIZRXC  [ig] SoA —— SPIZMISO  [15] S2Ae——————) SABWNCLK 1§
2 S3A 127> SAI3_TXD 18 2 S3A 77 K SPI3_MOSI [15] 2 S3A K IMUINT1 18]
6] GPIO_I012 {3—{ D1 S4A K swsRXD (18 (6] GPIO_I008 ¢¢3»——2— D1 SiA SPI3_CLK (18] 6] GPIO_I016 S{>—2 D1 san -2
G GPIO_1018 {Cpp——| D2 (61 GPIO_1009 {Cyp———| D2 6] GPIO_1017 <{p——| D2
G GPIO_1019 <<pp——5-| D3 1 (61 GPIO_1010 <Cp——36-1 D3 1 6] GPI0_1021 <>—5| D3 1
6] GPIO_I020 <K>>——— D4 S1B 7m0 07 S8R EXP_GPIO_l012 el 6] GPIO_IO11 K>——— D4 S1B om0 100 <8 EXP_GPIO_loos (16l ESEn S1B 7m0 oSSR EXP_GPIO_lo1e (16}
528 K% EXPGRIO_I018 [16] S2B K% EXPGPIO 1008 [16] 528 [-g————<%y EXPGPIO_I017 [16]
38 oK% EXPGRIO_[019 [16] 3B 4K EXP_GRIOI010 6] e — RSN [16]
[10]  EXP_SEL S4B 5> EXPGPIO_I020 (6] [10]  EXP_SEL S4B 5> EXPLGPIO 011 6] [10]  EXP_SEL sag X
N EXPI Sl sxalon EXPI et sxalox EXPI
SEL=H: SxB->Dx SEL=H: SxB->Dx SEL=H: SxB->Dx
TMUXT574RSVR TMUXT574RSVR TMUXT574RSVR
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SYSTEM POWER

When PERI 12V is required, VBUS_IN must be at least 12V

R901 33 1%
.
Main PWR o
= —0.22uF
o 50V
N 1 5 #5.2V/8A N
VBUS_IN VIN B vour 007 T80 P-VSYS_5V
2 k
7 1 2 JLceuz JLceua con4
2 R4 NC U901 sw 0.1uF 100UF % —100UF
10K R906 35V, 16V, 16V,
1% 43K
#EN: 1.35V-4.5V MP87SQGD R1 1%
|- Co05 R907, 10K 5% # EN: internal 600K PD 12 =
T100uF VCC_3V6 EN GND
35V 50V o o vee o o
CON_1x2 b ol TP @ VPG 3. 2 2 Vout = (R1+R2) * Vib / R2
2 E R908, 700K 6 mooe 2 O
= Tvso01 W o 2 €906 e <
GND ) Deowdﬂ o ol
2 2 co07 =l
&
- < 8
GND ) )
VSYS_5V-»- 5v PWR VDD_5V VDD_5V
Achos
uF
16V ug02
1 TH
= 8 VIN_1 ouT #bleeder
GND VINZ T R912
100 2 Rot4
LD sW 1 It
3 ® g 35 5%
vee BLEED
E 5 poft— RIS ANMK __4-VDD_3V3
N DML3006LFDS-7
VIN: 0.5-13.5V o
o VCC: 3.0-5.5V PWR LED
GND  jmax:10.5A f:gzrzen
M)
EN PD: 76-124K ~
[7.9.20] PMIC_ON_REQ > EN > 2.0V o
VDD 3V3 R213 10K 5%
GNTD
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USB TYPE-C PD

GND
T USB_PD_VBUS USB_PD_VBUS_F
= o J301 A U302 TP302
Il Il usseTvPEC IX20P5090UK
F301_7A
USB_PD VBUS F
s=
301
7o viDo_3v3 R
“ A\ 4 PD_VBUS_PG TP304
VBUS_OVLO_TH #Power Good Acknowled®e (open-drain output)
#L' for PWR GOOD
= VOVLO threshold input
GND
SYS_EN
ano || a SW301 U303 NX20P0407 cc OVP
* ovp
2 | Rase 0__USBCCIPDOVP A1 A2 PD_USB_CC1
USB_CC1.PD_Rasg 0 3 Q\\'\C USE CCZ PDOVP g1 | CON_CC1 2 cc1 gy ——POUSECCT
| CONTCC2 1o cc2 BATS4HT1 D301
$lol c i e c2
——————— 57 CON.SBU1 —+—°—sBU1 ©
USB_CC2_PD _R359 0 6 N ° 357 0 PRl CON_SBU2 —3—/;*Lsauz B2
D3 i A3 R1760 Q301
MO96H-AO20RT21A B3 Zﬁ‘%EN i S|c3 &TPi05 PD_EN_SINK NX3008NBKW, 115 VDD_3V3 VLDO_3V3
@
USB_CC1_PD USB_CC1_PD_OVP #CT C2 PIN used for layout convenient 10K 5%
CCZ] CCZPD_ = Cc304
GND VLDO_3V3 0.220F =%
50V
S R1763
100K
SYS PWR SW e @ TS al
# Control CC for Type-C PD power on/off control GND Q302
NX3008NBKW, 115
[sw 1 PD ADAPTER ©
/6 oN oo PD_VBUS PG
15 M%
VBUS iH
gz
€306 ||2.2uFPD_BYPASS 4 w
BYPASS PD_LD_nFLT
ov (] FAULT_N i
VDD_3V3 - 3 ! vop FRS EN 1O PDFRSEN TP307 oND VDD_3V3
= ot e oBG Ao |20 TP308 SLV_ADDR Dev ADDR
1 16V GND 7070000x
PD._USB.CC1 ﬁP{gfﬁi‘I’V{AISV VBUS 10 K pull-up to BYPASS 1010001x
- - 13 6 0 )_ILIM_SV_\ Unconnected 1010010x 2 R1765
e 1] <1 ILIM_5V_VBUS |—5——————— @TP30 liponp 100K pull-up to BYPASS 1010011x 10K
2 L R ! 5%
[~ 10 &TP310 .
ALERT_N L TCPC_INT — [10]
VDD_5V 2| VCONN_IN
4o dloue . 12G_scL HB——UoeSo—<S. USBZGSCL  [121317]
B GND \ZC:SDA |———=—=—""—"—<K)> USB_I2C_SDA [12,13,17]
PTNSTIONHQZ _default "UFP" mode
| 12¢ ADDR: 0b1010010¢ |
[6,9,10,15,16,18] 12C1_SCL R1008 0 5% uss12¢ Sl s USB_12C_SCL 12,13,17)
6.9.10,15,16,18] 12C1_SDA < RI009 7\ A0 5% SR > USB_12C_SDA [12,13,17]
(6]  12c3.SCL  SH—R1015 ppmpm0 50 DNFY Microcontroller Product Group
116l 12C3.8DA <& 6501 Wiliam Cannon Drive West
el oascL B - _ _ _ Austin, TX 787358598 __
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VDD_5V VDD_3V3 VDD_1v8
Y -
USBC_VBUS_F
2 R1766 c1733 ¥ Ri767
1.2M 0.1uF 10K
R360 2 RI769 % ol 35V DNP
4.7K M U404
5% 1% o =
4, GND
RI770 1 USB1_ID uset 1o 5
For discharge 27K 3, DPUSBI_VBUS_3v3  [6] _ G}
MCPES46T-E/0T
o 2 RITTM o #VBUS >3.7V > H
D302 324K R1772 #VBUS <3.7V-> L
BZX585-B3V3 249K
1%
<
GND
N TP1925
|_PWR SWOFF lil _PWR SWON | U402
VBUS1 VBUS_IN
c1734 ca | VBUS?
4.70F cs | Vel c1735
50V D4_| /BUS4 10UF
VBUSS 357
I €4 |VBUSE
——¢ | VBUS?
N t—F4 | VBUS8 NI
GND F4 % GND <
F5 | VBUSO V5V2 "Fp FSet to 3.4A12C CTRL €Vsys_sv
G4 VBUS10 VEV_3 55 4 C1736 JLC‘WG
— N NV — ATUF 2 =0A0F
——>vaus12 V5V 5 g3 oV priv
# Use Always On Power{with VBUS), aviod entering Dead Battery Mode. o zgx:?; 2
VLDO_3V3-p- VDD vsv 8
C408 USBC_EN_SRC1 R410 0 EN_SRC G1 A6 C407 || 001UF50V__ GND USB1_VBUS_IN
0.AuF USBC_EN_SNKT__Rai1 0 ENSKK F1 | ENSRC——| — cap2 o
35V EN_SNKK A3 C409 d| 1000pF 50V
FRS_EN B6 Control and CAP1 ]
= VDD_3V3 FRS_EN——] A5 R
GND L R412 100K A2 | — VLDO »-vLDO1_3V3
GND | B EN
0 ADDR —
EN LD_l2c SDA” Razs % 0 onps |8 ca10
U401 g 84 4TuF
9g RI775 LD_12C SDA _ c1 ND4 (5 b
15 4 10K 81, SDA GND3 |"g7
VBUS: I2H TOWNT oo b1 S 2€ GND2 (47
EZ\ = T GND1
77 |[220F BYPASS1 4 | oo oo o
mv e Vb 3vs W
FRS_EN VDD_3V:
VvVDD_3V3 3 voo FRS EN g2 —DBGACC 1926 r
car pne ] oS R g Always ON LDO
16V
#default "L" D401 BAT54HT1 #This LDO is used for preventing the Ld S\
UsB1_cct ILIM_5V_VBUS b 20°34 erinto d
e cer 2 e 1L sv_vaus [-§—O—MVIES  grprez7 Rast USB_PD_VBUS_F € NX20P3483UK enter into dead battery r
- cez | svamoR | ——) % D402 BATSAHT1
= A c
— = USBC_VBUS_F
12 ALERT N (10—0/00 GND SHTCPCIAINT (0] — —
VDD_5V VCONN_IN N 22
€413 4 |0.1uF 8 USBC_I12C SCL__ Ri777 0 5% k! uf TLV76033DBZR v
“‘ ’H 12C_SCL USBC T12C_SD - USB_I12C_SCL (1217 |
o 35V 7 oo SR |7 T2 RI778 0% 1, . > USBI2CSOA  [1247] 35V
7A
PTN5110NHQZ 3\
default "UEP" mode \
connected pin ALERT N of U401 and pin INT of USOL via net TCRCL nINT in this design due to MPU GPIO limitation.
such design may triger IRQ storm and I2C very low rate when keep VBUS of U401 connects to PC and power cycle the board.
for end-uger case shall not share the INT for both UAOL and UB01.
USBC_VBUSP——
2101
VBUST (A4
veuss 894
Vauss B4 Z:90 OHM B1 Z:90 OHM
bP1 2? T 3%8’3; ﬁf "“ &l gf >> USB1_DP [6.17]
DN1 A >> USB1_DN 6,17]
B6
DP2 g7 U403
DN2 PCMF1USB3S
SSTXPT e
SSTXNT -5-X
SSRXP1 [BITX
SSRXNT (X
SSTXP2 | 52X
SSTXNZ X
A1
SSRXP2 [A10 % uatt
SSRXN2 [~ X
AS USBC_CC1 TP1928 Al ow . 2 USB1_CC1
o ['8s TP1929 B1 | 9N CC1 oSSl [B2 __—_UsBTCCZ
ccz CONCC2 1%~ cc2 T
A8 USBC_SBU1 c1 i c2
iy B M—on v U B CoN-sBun — - saun 6y
SBU2 = TP1931 Hcomssuz ——sBU2 — X
Sy sHt GND1 Atz 03| sBuEN vsys |- VLDO_3V3
SH3 | SH2 GND2 15 1 GND FLAG [———@TP1032 | .0
SHa_| SH3 GND3 [7gq NX20P0407 0.AuF
SH4 GND4 #C1 C2 PIN used for layout convenient 36V
23K2 010THLCP-872-2LF-L22-522 =
GND GND
GND
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von Ve RGMII 10/100/1000Mbps Ethernet
ETH1_CT
2 RIT79 J501 10/100Mb/s Link / Active
1.5K u1712 RJ-45
1% 1100 OHM 14 ETH1_LED1CFGLDOO
ENET1_MDIO R1780 0 14 1 .. ETHI_TRXOP
(6] ENET1_MDIO ¢ 2 MDIO MDIPO i
] ENET1 MDC. ENETT_MDC R503 0 RERIVIS VBING -2 _TRX0_T 13 ETH1_10/100M_Link/Active R504 510 ETH1_LEDO/CFG_EXT
ENET1_RDO ENET1_RXDLY. ETH1_TRX(
6] ENET1_RDO ENETT-RDT ENETT TXDLY 3 RXDO/RXDLY MDIP1 ETAT_TR; TRD1+
6] ENET1_RD1 ENETTRD: ENETT_PLLOFF 23 | RXD1/TXDLY MDIN1 ETHT_TR; TRDI-
6 ENErRos EETLD Y 22| RoapHivAD WoP2 LA TRoR.
X ERETTRXC ENETT_PHYADT 27 ETATTR -
VDD_3V3 (6] ENET1_RXC ENETT-RX_CTC ENETT_PHYAD: 6 | RXCIPHYAD1 MDIN2 ETRTTR; TRD3+
6] ENET1_RX_CTL RXCTL/PHYAD2 9 ETATTR TRD3-
ENET1_TDO MDIP3 35— ETAT TR N ETAT TR TRD4+
{g} Ezg};gf ENETT_TDT MDIN3 |~ ————— o TRD4- 12 ETH1_LED2/CFGLDO1
ENETT_TDZ
o ENerTos ENET=T0S cF6 exTiLEDD |-S20ILLED ETH1_LEDOICFG_EXT
$ R50S  » RS06 . ENETT_TXC | 330/01/°0 N 11 ETH1_1000M_LinkiActive RS20 510 4
0K 0K {g} EviRL ENETT_TX.CTC g;g{gg%gg; [34 0/ /50— ETATLEDZCFGIDOT — <4-ETH1_DVDD3V3
NET1 ST TPitg, ETHICLKIZZOUT 35 | - J ° 5% 1 Gb/s Link / Active
o 33Vio 12, SLKOUT 39 R508 249K 1% m
10] ENET1_nRST GND ‘GND
H ENErNT 1 ERETTNT 33v]0 317 PHYRST e " I
VDD_3V3 —pLl801 1 — 2 1200Hu ETH1 DVDD3V3 29 GND [ieno
ci739 | Ci740 1502 1 = 2 1200HM ETH1 AVDD3Y3 11
1 0.10F VDD_3V3 - 40 | AVDD33_1 37 ETH1XTALO GND_CHASSIS
16V 357 c1742 C1743 AVDD33_2 XTAL_OUT/ EXT_CLK
el o 2| bvoo_Re
GhD 0 LDO_OUT
VDD_1Vv8 *—Wj onD 21 bvbpog
3
— g | AvDD09_1 XTAL_IN
< 8 . !
ETH1_VDDIO —« ?—35 | AVDD09_2 GND_ CHASsIs
ciras | ci74e AVDD0S_3
Ethernet 10 Voltage, 470F E=010F
default =18 V 16V 385V RTL8211FDI-VD-CG .
ESD protection
GND
us02
ETH1_VDD1V0—+«¢ . . ETH1_TRX2 P 10 N ETH1_TRX2_P
C512 c511 - LY
LW LW Power-on Strapping Pins CFG etmen o] ||z emmon
o v RGMII Power Source CFG_EXT | CFG_LDO[1:0] oD s L e
= External 3.3V 1 00 ETHITRX3.P 7 a4 ETHITRX3P
GND 1«8
External 2.5V 1 01 ETHI_TRX3N & ») | 5 ETHITRX3N
ETH1_VDD1VO-p—RSL 5 a0 ETH1_DVDD1VO External 1.8V 1 10 [FPSL A
c513 514
b ire External 1.5V 1 11
v v Internal 2.5V 0 01
= Internal 1.8V(Default) 0 10 Us03
N ETH1_TRX0_P ETH1_TRX0_P
ETH1 VDD1VO-p—R530 0 o ETH1_AVDD1VO Internal 1.5V 0 11 _TRXOP 10 % 1 _TRXO.f
_ > N ETHI_TRXON 9 B |2 ETHILTRXON
515 516 517 518 . »C
1o tui U L0 1uF PHY Address | PHYAD[2:0] GND 8 3 oo
16V 35v 35v 35V 1 001
ETHI_TRX1P 7 ») | 4 ETHLTRXIP
1S
2 010 ETHITRXIN 6 5 ETHITRXIN
= »
GND 4%
PUSB3FRA
ETH1_DVDD3V3 ETH1_VDDIO
A4 A 4
2 R513 ? 2 R515 ?
47K 47K # Pull-up for additional 2ns delay to
5% 5% TXC/RXC for data latching.
ENET1_TXDLY
ENET1_RXC ETH1_LEDO/CFG_EXT
ETH1_LED1/CFGLDOO ETH1_LED2ICFGLDO1 ENET1_PHYAD2
ENETT_PHYADT
ETH1_LED2ICFGLDO1 ETH1_LED1/CFGLDOD ENETT_PHYADD
ENET1_PLLOFF
# Pull-up to disable PLL @ ALDPS mode.
R519 RS21 R522 R§24 9 RS2 © R626 ¥ RS27
47K 47K 47K 47K > 47K > 47K D 47K
5% 5% 5% 5% 5% 5% 5%
| EMIFilter Reserved |

K
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NOTE backup for US0S duo to compaibio part design
TOP/BOT symmetric placement on P
- - VDD_3V3+—‘ ’——¢VDD_1V8
VCC(A) <= VCC(B) ugos: -
# 3.3V/4A 2 =
1710 L1705 #Second SRC for LS. g 8 MX_SPI_CS/UART_TXD
VSYS_5V-p- T 2 vt sw1 g1 »-VPCle_3V3 TXB0AIROTR e > > mSmes a
Jme JLcma VIN2 sw2 NTBO104GU12 8| B2 «iﬂ» A2 |-G TSPT CIRIUART RTSO
100UF ——0.1uF our -2 7 R902 1749 ci7s0 | C1751 c1752 FXLA0104QFX | % 7183 S A3 |75 TMXSPIMISO/UART_RXD
16V 35v uT Ru Q187K 100057 22uF 220F 0AUF NLSX3014MUTAG Bt | § m
MP2147GD 16V 16V 35v PI4ULS3V304A o op 12180
2
o
[10‘[1‘50]] !ﬁf"‘gﬁaﬁmg R922, 5% GND M2_PWRON g EN Fi 3 m:oew { Gﬁ? TXBO304RUTR
[~ | MODENCON RAMP tl Vout = (Rd+Ru) * Vib / Rd =
RI781 | C1754 7 10 oNp
VDD_3v3 s% s ST Pe il Ri782
— 35V Rd 412K
= 1%
GND
L # Discharge Resistor: 150 OHM VvDD_3V3 VDD 3V. VDD 1V8 VDD 3V VDD 1V8
GND = 1755 co20 | co21 coz2 | c923
GND 0.10F 10F ~*—0.01UF 10F ~—0.01UF
35V 35V 16V | so0v 16V | sov
2 R1813 =
10K = usa”| T
RI78 100K 5% 5% GND = = =
VSYS_5V—p—RITEI A 100K 5% | é § GND il GND
MO s [045]  M2_nDIS2 12,58 > > é §
<0.4V PFM R1784 o 2 . 10 R946 0 M2 PCM_CLK 2 g g 10 iMX_SPI_CS/UART_TXD
Q902 ® 1[96]] e RiTes o 0o 3 2 MR A A P 3| B3 |9 MX_SPTVOSTUART CTS
NX3008NBKW, 115 {819 SaiTxDo SS_RI788 04 2 8 Roag ... __M2PCM_OUT ] £2 | "8 VX SPT_CLKIUART_RTSO
1 6 Al RXD0 Z_R902 05 A3 T YBS T Raig 0 __WZPCW] 5 3 |7 TMX_SPT_WISOTUART RXD
AN YM o B e A & e
4 VDD_3V! R935, 100Ks% o LSOE 12, 0
T4AVCATS AL ) R181, 120K1%
= )
= GND
GND #BUF /LS replacement
74AVC4T3144  <nOE>
TXBNO304RUTR <nOE> #BUF /LS replacement
TXBO304RUTR <OE> 74AVC4T3144  <nOE>
TXB0304RUTR <OE>
VDD_1V8
Y M.2 / NGFF
.
2230/2242/2280: PCle for SSD RSV for Modem/WiFi/BT/SSD SPI
2230: PCle/USB/SDIO/UART/PCM/I2C for WiFi DIM: 2230/2242/2280 VEN_SPI_TXD/UART_SOUT R942 0 \MX SPI_MOSI/UART_CTS|
# Current Consumption Limit Peak: 2500mA VPCle_3V3 = VEN_SPI_FRMIUART_CTST R945 0
P P EN_SPT_RXD/UART _SIN Roa3 ° 0 IMX SPI_MISO/UART_RXI
1707 VPCle_3V3 EN_SPI_CLRIUART RTSO RO4 . 0 1 T.MX_SPI_CLKIUART_RTSO
.
VDD 3V3 TP19344 M2 USB DP 3 S’S‘g‘ M.2/ NGFEV:’ ' D1705 LED GREEN IMX_SPI_MISOIUART RXD
TPig35g _ MZUSE DN ER KEY E 382 AlC "N A RO VPCle_3V3 THX SPT.C
17— 9, GND2 128_SCK P H/V‘—"—mmr
[6l SD3 oLk B 13 G SDIO, GLK 25 WS 19— Roze TMX_SPT] -
B e PoTa i2_SD_DATAQ SDIO_CMD 5 1SSDIN i " PC_( Di705 LED_ ORANGE 5% UART
2 Ro23 {e} 303 DATA éE P1936, WZ_SD_DATAT SDIO_DATAQ -~ 125.8D_OUT WZIEDZ grsTAr C "N|d R1791 1K_5%
ok s W2-SDDATAZ SDIO_DATAT TED?
5% {g} igg gﬂ:i 22 Poi7 & o W2 SD_DATAS 23:3732% < WW’:KDE |20 M2_UART_WAKE D12 UART_nWAKE 10]
{10]  SD3_nWAKE R1793 0 5% — Pots & Mz BRI 2 SDIO WAKE UART_RXD NE_URRT_RXD D> UARTSRXD 7] -
[0]  SD3_nRST Po19 & - 'SDIO_RST -
VPCle_3V3
vec 3V i @ _foEpe 1% s Bee mmmm e § waEne ) -
e POE-TXN PET_PO UART CTS A X
= S @ = 7| PET N0 -~ L ERSPITXOTUART-SO0T > UARTERTSO 7]
o _ PCIERXP T~ 41 | GND4 VEN_DEF1 EN_SPI._RXD/UART SIN
P96 @ —PTIERRN PER PO VEN_DEF2 EN_SPI_CLK/UART_RTSO 2 Ro18
P07 @& PER_NO VEN_DEF3 27K
{4
g Rowr P8 @——oreorkw Gk PO CoEX2 422 | | #VEN_DEF/RSV: 1.8V DOMAIN, SPI/UART for IEEEB02.15.4 5%
5% P9 @ = REFCLK_NO COEX1 [59 X SUSCLK R919 o
= PCIE_nCLKREQ /053 | GNDT SUSCLK i W2 nPERST
TP910 @ ——PCIE WAKE o CLKREQD PERSTO W2 T X M2_nRST (10}
P20 @ = PEWAKEO W_DISABLE2 7 W2 DIST X M2_nDIS2 [10,15) Q901
+— 2| GND8 = = M2 nBISt - [101] NX3008NBKW, 115
X—g1 PET_P1 12C_DATA ?> 12C1_SDAL [9.15] o 5 e
X—ox| PET-N1 12C_CLK "o 0 12C1_SCLL [9,15] K PMIC_32K_OUT 7.9
*— 65 | GND9 ALERT
X—g71 PER_P1 RESERVED <4-VDD_1V8 K RTC_CLKO [
) X g9 | PERNI el | L, vensm ernusnr crs
Level Shifter XX:I REFCLK_P1 PEWAKET [ 75X # PING4 has been defined as VIO-1.8V from M2 4.0 =
- 5 | REFCLK N1 3v3.3 SPEC, R957 kept as the compatible design GND
VDD_3V3: <4-vDD_1V8 $— | GND11 3v3 4
cirez || c22 cha R746
10F —*0.10F 0.10F 10K M2 SKT KE
v | 25v 2V DNP GND RPCI0452
I M.2 SCREW VPCle_3V3
= usoa: hl = VPCle 3V3 h::\gm reserved for M.2 expansion adapter board
GND GND _: smsamz 55ET
A # DEFAULT M.2 MODULE: INXP 1wé1X]
[6,9,10,12,16,18] 12C1_SCl R‘m 0 > > RO o5 0 DNP. 12C1_SCLL [9.15] g Ros
6.9.10,12,16,18] 12¢1 sm&% = o f RO3L o0 DN A?» 12C1 SDAL 9.15] o
ano | R751 718 LS M5l 0 Jienp DNP.
By g & ) c17s57 cot2 co13 cot4 co1s cot6 cot7_ [picets S MZOALERT  [10]
2 1 R744 47K 01UF O.1uF 0.10F 0.10F 100F 100UF Toour - S SH00UF -
@ €= K 13C_TEMPAINT  [10] 35V 35V 35V 35V 16V 16V 16V
NTS0104GU12 )
DNP 56K
=
= GND =
GND GND
Key ID Pin Interface Key Definition
A 8-15 2x PCle x1 /USB 2.0 /12C / DP x4 Display Port Based Connectivity i.MX93 GPI08-11
B 12-19 PCle x2 / SATA / USB 2.0 / USB 3.1 Gen1 / HSIC / SSIC / Audio / UIM / 12C / SMBu§ WWAN/SSD/Others Primary Key
C 16-23 PCle/M-PCle /USB 2.0/ USB 3.1 Gen1 / SSIC /12C-SlimBUS / UIM / ANTCTL WWAN Key Microcontroller Product Group
D 20-27 Reserved for Future Use (RFU) €501 Wiam Cannon Drve st
R i Austin, TX 78735-859
E 24-31 2x PCle x1 /USB 2.0 /12C / SDIO / UART / PCM SDIO Based Connectivity e Tore T oo oo oy B e m‘heumfweﬂmmm =
F 28-35 Future Memory Interface (FMI) Future Memory Interface Procurement or manufacture in whole or in part without the express writtsn permission of NXP Semiconductors.
G 39-46 | Not Used for M.2; for Custom/Non-Standard Apps Generic (Not used for M.2) cap . wo. A PuBL
H 43-50 | Reserved for Future Use (RFU RFU JW61X GPI012-15 D Drawing THle:
J 47-54 | Reserved for Future Use (RFU) RFU MCIMX93-QSB
K 51-58 Reserved for Future Use (RFU) RFU e Page Tite: M2 EKEY
L 55-62 Reserved for Future Use (RFU) RFU - - S o -
M 59-66 PCle x4 / SATA / SMBus SSD 4 Lane PCle oo ore | PoeumentNumber 54852 POF: SPF-54852 ped
Date. __ Friday, June 13,2025 T Sheet 15 of 23




IMU: Accelerometer/Gyroscope (w/o eCompass) voravs

ul

L1402
ot JLC““ s EXP_3V3 —p—Li4011 = 2 100HM VRPI_3V3 VRPLSV 1 — 2 «EXP_5V
VDD_3V3 47uF 0F =0 AuF VPCle 3V3 2 120 OHM
TP1401 @ CPR VDD 3V3 16V 35V 35V e_ EXPI
GND
P I VDD: 1.71V-3.6V
u1401 VDD_IO: 1.62V-3.6V
2 3 o VDD_3V3 |
> 8 Y GPIOZ 3
#13C SUPPORT 2 | ool (XS :
cs X =
647 13C1.SCL pMu_12c_ScL soL (616 GPIO1I004  {KSS—2T1% I e S GPIOIOT (6]
6.17 13C1°SDA TMU_12C_SDR Pl 11 gTPuaz GPIOIS UARTS.RX 4 !
617 - SDA SDO_AUX GPIO17 SAI3 MCLK (G0 RB55 0 GPI0_l015
10 1P1403 (1] [‘O]EXP,%E\%\%%Z(;; - 5 OSEXP_GPIO 1018 [10,16]
SDO/SA0 ocs_AuX [————@ i
[1216] 1203 SCL SDX o TP1d04 10EXP_1022 {O>—REH 7, i DIE OV RESS, AI0 (eSS i0ExP 1023
12,16] 12C3_SDA sexX. NT2 @ < 10EXP_j024 o]
NT1 = o [10]  EXP_GPIO_IO10 N
5 8 Default: output forced to ground ) P10 1002 Ho ExpGRIOTI009 geroes oc Reser 35 I0EXP 1025
[CINT] (12 1264 SDA (K 0 GPIOTO03 [10] EXP_GPIO_IO11 CPIOT SPI3 Col ;;EXF’GFIO 1008 [10]
M2 12C4_SCL Al = - GPID_IO
©| ~| LSMEDSOXTR [1216]  12C3 SDA <K Rie $ xR 6l GPIO_I000 DC_GPIOL 5> GPIOI001 (6]
[12.16] l2c3_scL = (61 GPIO_I005 GPIO12 PDM BITSTREAM
6] GPIO_1006 SYEXP_GPIO_I012  [10,16]
[616]  GPIO I013 &3 K R85S
VDD 3V3 10 EXP_GPIO_1019 <K - {>PEXP_GPIO_I016 [10,16]
I 0 >»EXP_GPIO_I020 [10]
> EXP_GPIO_l021 10
onp TSM-120-07-
¥ R1420
K
%
D1401 BATS4HT1 5710
AN ———<
(o] IMUINTY M ¢ Default: input with pull-down 1] Ruas {016]  EXP_GPIOI016 <) O>EXP_GPIO 018 [10.16]
3 OH
Push-pull/open-drain selection on INT1 and INT2 pins. Default value: 0
(0: push-pull mode; 1: open-drain mode) HOR 1X2
INT1 pin floating (internal pull-down): I2C/I3C both active
INT1 pin connected to VDD_IO: only I3C active
No TXSYNC on IMX93 9x9 chip
When Audio Hat Board is connected,short J1710
u1714
T
27v0s5v/28
VDD_3V3 —p- 3y TRourt [ EXP_3V3
C1789 1 out2 C1402 | C1405
220F a 10uF =0 1uF
16V 4 z oV | 35V
EN G NVCC_BBSM_1V8 T a M P E R
/ [10] EXP3V3_EN ) »
= NVCC_BBSM_1v8
GND 71403
1 2
[l TAMPER g g SPTAMPER1
HDR 2X3. 2 R1437
[6.16] GPIO_I004 Toox
5%
[10,16] EXP_GPIO_I1012 ¢ yp—R1438 IK.
out EXP_5V
C1407 | C1406 | C38
0.1uF 10uF 100UF
WO EXPSV_EN R16 0 35V 16V 16V
[616]  GPIOIO13  (Hy—RMB dK VDD_3V3
c1412
uF
16V
GND
41408
1 2
3100+
VvDD_3V3 VDD_1V8 16,9.10,12,15,18] 1261 scL R1443 0 S¥A:_‘\2€_sg g o g
v v [6.9,10,12,15,18) 12C1_SDA  {{>pR1445 4 ) Sl 5 =
# Prevent PWR SEQ violation from ADC port
2 R1440 ¥ Ri441
we S Buttons
J1405
3 z 1 ADC_INO
3 4 R1442 100 5% Al
5 6 R1444 100 5% DC_INT De-Ne o
2 2 DC_IN1 il

R1448
)

C1413 ‘L 100PF
cla14 F 100PF. |

Q
2
El

1 Y 3 R1426 0 NOFF
2 4

SWia01 TL6330AF2000

1 i 3 R1427 ) S6YS_nRST

4
TL6330AF200Q

[7.20]

9.17,20]

K
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Ea CA N B U S
VDD_3V3
CAN_VDD_5V R1501 0
VvDD_3V3 CAN VIO 3V3 C1501 C1502 oND
R1502 0 VIO 1uF 0.1uF
A 4 - =
o[ s Standby: 5 uA =
C1503
Ji 1uF
P 16v
= C1504 VCA! 1503
D1501 D150; GND 56PF VDD_5V
LED GREEN, LED_ORANGE 50V C1505 C1506
X Split termination for RC tee filter 2 R1504 AuF 0.1uF
o 1/ [2*pie* (Rt/2) *Csplit] 62.0 16V 35V
1%
CANH CAN_H
? R1506 i =
1K o o GND
% 8 g g
s o L1501 D1503 41501
U1501 DLWAISHS10XK2 PESD2CANFD24V-T 1
1 2 1 2
19 CANLTX R1508 u CAN_TX TJA1057GT/3 TDK:B827935051320 — P £
[19] « ™ T458-510-25-1100 4 3 2 ram
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12C DEV TABLE

PART  DEVICE 12C ADDR VOL DESCRIPTION
uso1 PCAL6524HEAZ 0x22 (0b'01000[10]x) 3.3V

U301 PTN5110NHQZ 0x52 (0b'10100[10]x) 3.3V USB C PD PHY
U401 PTN5110NHQZ 0x50 (0b'10100[00]x) 3.3V USB C PD PHY
U402 NX20P3483UK 0x71 (Ob'11100[01]x) 3.3V USB Load Switch
U1401 LSM6BDSOXTR 0x6A (0b'110101[0]x) 13C/12C-400KHz 3.3V

U1709 WM8962B 0x1A (0b'0011010x) 3.3V Audio CODEC
U701 PCA9451AHN 0x25 (0b'0100101x) 3.3V PMIC

U1409 PCA9655EMTTXG 0x21 (0b'0100001) 3.3V RDPM IO EXP
U915 P3T1085UK 0x48 (0b'1001000x) 13C/12C-400KHz 3.3V

U1004 PCF2131TF 0x53 (0b'1010011x) 3.3V ExtRTC

Microcontroller Product Group
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