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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,L.504 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
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USB C SNK PD
=+ VBUS_IN

I

usBC
PD

H=el  (5V), 12-20V

DCDC BUCK

MPS MP8759GD

1.MX93 EVK PWR TREE

PMIC: PCA9451AHN

SEQ | REGULATOR| VOL (V) [MAX 1 (mA)
1 Lo 18 10
VSYS S 2 |T1 |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 | T7] Load Switch| - 400
9 |T8|LDO5 18/33 | 150
12 POR_B - -
beDC BUCK | VPCle_3v3
MPS MP2147 3 3V/4A
5 toadsw [ VDDV
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 Dvs 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>

VvVDDQ <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

RPi

3.3V

5V

3.3V

5V

PDM/CAN

L 4
(2]
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NVCC_BBSM_1V8

I.MX93 PWR

VDD_SOC_0V85-p-

VDD_ANA_0V8 —p-

VDD_ANA_1V8

L102
1.0K OHM@100MHz

€130 c131 C
uF 1
1

VDD_1v8 »>-

VDD_3V3

Q

155
uF

\H—EU'—<

Q
2.
El

SKT BGA 208 + MIMX9322XVXXMAB

u101F
#NVCC BBSM 1P8 18V /2mA E10 c1o
—_— NVCC_BBSM_1P8 VDD_BBSM_0P8_CAP I »-VDD_SNVS_0v8
c101 C102
1uF 1uF
10V 10V
Tmax =N x Cx V x =
D S; VDD_SOC1 6 CoND P
40D S0C K71 VDD_SOC2 NVCC_WAKEUP_1 |[g <4-VDD_1V8
Gg | VDD_SOC3 NVCC_WAKEUP_2 |77 ciis
t— Gi1 | VDD_SOC4 NVCC_WAKEUP_3 OF
H11 | VDD_SOC5 10V
Ki1 | VDD_SOC6
VDD_SOC7
H13 -
NVCC_AON <4-VDD_3V3
VDD_SOC_S—<4— K13 -
NVCC_GPIO
N12 <N
NVCC_SD2 <4-NVCC_SD2
#VDD xxx 0P80 ca VDD_USB 0P8
F13
VDD_ANAQ_0P8
ik VDD_ANA1_0P8 VDD2_DDR_1 E‘; <4-LPD4/x_VDD2_1V1
VDD2_DDR_2
VoBaooRE [Ms 136 c139 c140
-DDR 3 "N 10uF 1 1uF 1uF
VDD2_DDR 4 63V 10V 10V
#VDD 00 1PG: 1 E6 | yop uss_ 1P
F12 F5 <!
T Ne | VDD_ANAO_1P8 VDDQ_DDR _1 35 1 <4-LPD4/x_VDDQ_0V6
T 12 | VDD_ANA1_1P8 VDDQ_DDR_2 151
VDD_ANAVDET_1P8 T0uF #0.6V for LPDDR4X
6.3V #1.V for LPDDR4
- E8 VDD_USB_3P3
V830 %
VSS31 [Ris 1
V8S32 |c1g
VSS33 G5
VSS34 £
VSS35 {115
VSS36 |1 1
VSS37 |-prs —1
VSS38 a1y
VSS39 ~R1g
VS840 [~Rig
VsS4t
Vss29 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

U101E
DRAM_CKEO_A [} o L2 DRAM_DATAQ_A
DRAM_CRET F2 | DRAM_CKEO_A DRAM_DQ00_A [~y DRAV-DATAT A
DRAV_CST 51| DRAM_CKE1 A DRAM_DQO1_A [~gz——DRAW DATAZ A
DRAV_CST E1 | DRAM_CSO_A DRAM_DQO2A [~k7——DRAV DATAT A
DRAM CK. T A 7% G2 | DRAM CS1_A DRAM_DQO3 A [y DRAV DATAT &
DRAM CK C A | B1 | PRAM.CK T A DRAM_DQO4 A [~ DRAW DATAS A
—— DRAM_CK C_A DRAM_DQO5_A [~H—DRAV DATAG A
- DRAM_DQOB_A |G DRAM DATA7 A
DRAM_CA) A F1 DRAM_DQO7 A [—o
DRAM_CAT_A E2 | DRAM CA0 A J2 DRAM_DMIO_A
—DRAMCAZA Dbz | DRAM CATA DRAM_DMI0_A [~
TDRAMCAT A i | DRAM CAZ A DRAM_SDQS0_T_A
—DRAW-CATA—— gz | DRAM CA3 A DRAM_DQS0_T_A - T A
—DRAWTCA5 A A | DRAM CA4_A DRAM_DQS0_C_A [~
———————— " DRAMCAS A -/
DRAM_DATA8 A
DRAM_DQ08 A DRAW T
DRAM_DQ09_A DRANDATATY
DRAM_DQ10_A DRAV DATATT A
DRAM_nRESET Fa4 DRAM_DQ11_A DRAM DATATZ A
DRAM_RESET_N DRAM_DQ12°A DRAVDATAT
DRAM_DQ13 A
DRAM_ZN H4 DRAM_DQ14_A
DRAM_ZQ DRAM_DQ15_A
R201 % R204 DRAM_DMI1_A
o w DRAM_DQS1_T_A
DRAM_DQS1_C_A

SKT BGA 208 + MIMX9322XVXXMAB

GND GND DRAM_CK_T A
DRAM_CK C_A
U201A
owio_p |-C3—— DRAMLDMIO A ® 201
B2 _ DRAM DATA4 A
DQO_A RAN DATAG A TP202
DQ1 A RAW-DA TP203
TP218 DA :g CS0_A DQ2 A SR TP204
———— 5" CS1 A DQ3 A TP205
X—"-{NC_K5 DQ4_A TP206

DRAM_CKEO A y4

I DRAM_CRET_/ J5
xK8 e ke

GND i
Z:85 o.r“‘M DRAM _CK T A J8
] J

Trote @——DRAM.CAOA qu
DRAM CAZ A H9
DRAM_CAS A H10
DRAM_CAZ A H11

DRAM CA5 A J11

LPD4/x_VDD2_1VAp—R20 ~ 0~ G2,

DQ5_A

ODT_CA A

DRAM_DMI1_A

DRAM_DATA11_A

DRAM_SDQSO.T A 7.85 OHM

LPD4/x_VDDQ_0V6 LPD4/x_VDDQ_0V6

R211
240 OHM
1%

R209
240 OHM
1%

DRAM_nRESET _ T11

DRAM_ZQ0

#2Q1 s reserved for 2CS LPDDR4/x

DRAM_nRESET _ R102 0_DNP. G11

For 100-ball LPDDR4/X

DNU_AB12
DNU_ABT1
DNU_AB2

RESET_N

NC_G11 DNU_A2

> >
2@
Fefledied

:

e

MT53E1G16D1ZW-046 AAT:C

;"'v‘ :85 OHM

u2018
VDD_1V8 —- g | VDD1_F1 Vss_A3
Jchm choz choa chm chm chos ] Ga4_| VOD1.F12 VS A0
100F 1 1uF 1uF 1uF 1uF bi G9 VDD‘—g" Vgg—g‘
63V 6 v 10V 10V 10v T4 | VDD1 GO vss o5
Tg | VDD1_T4 VSs_Cc8
t Ut| VDD1_T9 vss_C12
= Utz | VDD1_U1 VS§_D2
GND VvDD1_U12 VSS_D4
VSS_D9
vss_D11
b e VSS_E1
LPD4/x_VDD2_1V1 - ,L S o] vop2_as VSS E5
C206 chm chw choa VDD2_A9 vSs_E8
100F 100F 1uF 1uF VDD2_F5 VvSs _E12
63V v v 1oV VbD2_F8 vss 61
VDD2_H1 VS5 G3
VDD2_HS VSS_G5
% VDD2_He VSS_G8
GND VDD2_H12 VSS_G10
VDD2_K1 VSS_G12
K10 | VOD2 K3 VSS_J1
chn Lcm Lcm chm Kiz | VDD2 K10 VSS_J3
oF oF oF oF VDD2_K12 VSS_J10
10v 10v 10v 10v vopZ N1 ves 12
Nio | VDD2 N3 VSS_K2
¢ Nt2 | VDD2_N10 VSS_Kd
R1| VDD2N12 VSS K9
¢ Rs | VDD2 R1 VSS_K11
¢ Rg | VDD2 RS VSS_N2
Ri2 | VDD2_R8 VSS N4
Us | VDD2_R12 VSS N9
Us | VDD2_US VSs N1
¢ A4 | VDD2_UB VSS_P1
Ao | VDD2_AB4 VSS_P3
L—— == vpp2_ABY VSS_P10
VSs_P12
VSS_T1
o S s VSS_T3
LPD4/x_VDDQ_0V6—)- R0 {0/ 260008, gg vDDQ_B3 VSS_T5
icm icm iczn icm b CE— 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
— [ B2 | VDDQ_D8 VSS V8
oo F3 | VDDQ_D12 VSs V12
F1o | VDDQ_F3 VSS_ W2
VDDQ_F10 VSS_ W4
JL JL JL JL U0 | VDDQ_U3 VSS W9
c219 c220 c221 c222 w1 | V/DDQ_U10 vss wit
TF T Tu TuF  —w N vss 1
10V 10V 10V 10V ] we | VODQ_WS ves.Ys
Wiz | VDDQ_ W8 VSS Y8
? AA3 | VDDQ_W12 VSS_Y12
‘A5 | VDDQ_AA3 VSS_AB3
‘AAg | VDDQ_AAS VSS_AB5
+——aAio | VDDQ_AAB VSS_AB8
""" vbpa_aato 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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i.MX9D 10/PHY

u101c
D1_CLK 7
8SD1_CLK Sm SMD g SD1_CLK
8SD1_CMD ARSI, T3 SD1_CMD
8SD1_DATAD BT Tiq| SD1TDATAO
8SD1_DATA1 LIRS Tie| SO1 DATAL
8SD1_DATA2 — Uts | SDI_DATA2
8SD1_DATA3 —— F12-| SD1_DATA3
B S oy
DT _DAT/ SD1_DATAS ENET1_MD!
8SD1_DATAB LIRS i) 3 SD1_DATAS ENET1_MDC L‘; C > ENET1_MDC 14
8SD1_DATA7 DT -STROBE U SD1_DATA7 ENET1_MDIO K> ENET1_MDIO 14
8SD1_STROBE SD1_STROBE U9 ENET1.TDO Tpo21
ENET1_TDO |6 ERerToP @ oy ENETLTOO 14
D3_CLK ENET1_TD1 ERETT_TD: 1
15 SD3_CLK i T lsosck = ENET1TD2 219 — N1 ENET1_TD2 14
15 SD3_CMD e Rig | SD3CMD = ENET1_TD3 [ ENETTTXC 75730 ENET1_TD3 14
; Py
15 SD3_DATAQ L Ri7| SD3DATAD | ENET1TXC [ R ENETI_TXC 14
15 SD3_DATAT LRSS 16| SD3 DATAT ° S ENET1_TX CTL e ENET1_TX_CTL
15 SD3_DATA2 — 1o SD3 DATA2 = ENET1_RDO SRR ENET1_RDO 14
15 SD3_DATA3 SD3_DATA3 ENET1RD1 () TR ENET1_RD1 14
ENET1_RD2 7 ST ENET1_RD2 14
SD2_VSEL P14 ENET1_RD3 |, ENETT_RXC ENET1 RD3 14
98D2_VSEL ——=———"" sD2_VSELECT ENET1_RXC 15— ENETTRX CTC ENET1_RXC 14
— ENET1_RX_CTL — ENET1_RX_CTL
D2 CLK 7
85D2_CLK M SD2_CLK
85D2_CMD —SD7 DATAT—— N{y~| SDZ.CMD
6502 DATAD > SDZ_DATAT N6 | SD2 DATAO
8SD2_DATA1 SO DRTAT 13| SD2_DATA
8SD2 DATA2 SO DATAT L 1a| SD2_DATAZ
85D2 DATA3 ST RESETE— Fig| SD2_DATA3
95D2 nRST D7 RCD— Pz | SD2_RESET_B
85D2nCD e P12 spoep s
SKT BGA 208 + MIMX9322XVXXMAB
13C U1018
7ot scL  (—BIB \ \A8 BB qi012151618 1201 SCL 12c1_scL aPi0_1000 [B18 — TR0 e5y 6pi0 1000 16
16,17 13C1_SDA  {OP—— 2 ANN———=2—— 9.10,12,15,16,18 12C1_SDA 12C1_SDA GPIO_I001 [~G16 —GPIO TO023$2 GPI0_1001 16
9,10 12C2_SCL 12C2_SCL GPIO_I002 17 <22 GPIO_I002 16
9,10 12C2_SDA 12C2_SDA GPIO_I003 516 —GPI0To0$8¢Q GPIO 1003 16
GPIO_I004 [p17—GPIOTOD: GPIO_1004 16
17,20 UART1_RXD UART1_RXD GPIO_I005 ~E1g —GPI0_TOY GPIO_IO05 16
17,1920 UART1_TXD UART1_TXD GPIO_I006 [~E17—GPIOTON GPIO_I006 16
17,20 UART2_RXD UARTZ_RXD GPIO_I007 [t —GPIOTOUESS g GPIO_1007 16
17,1920 UART2_TXD {————=———""1 UARTZ_TXD GPIO_I008 6 GPIO 1000 GPIO_IO08 10
GPIO_I009 [~F17—GPIOTOT0%$Q GPI0_1009 10
15,19 SAI1_TXFS SAI1_TXFS GPIO_I010 ~G1g —GPIO 07T GPIO_IO10 10
15 SAI1_TXC SAI1_TXC GPIO_IO11 Fiz —GPIO-TOT GPIO_IO11 10
15,19 SAI1_TXDO SAI1_TXDO GPIO_IO12 [~G17 —GPI0_ TOT3%$Q GPIO_1012 10
15 SAIT_RXDO B S TRXDO GPIOTION |15 —GPIOTOTISX CPIO 1013 16
PDM_CLK GPIO_IO14 ({7 —GPIO-TOTS<SQ2 GPIO_014 16
19 PDM_CLK <m0% PDM_CLK GPIO_1015 :'1'67 e GPIO_IO15 16
19 PDM_DATAO ; B0 | POM_BIT_STREAMO GPIO_IO16 g5 —GPIO-TOT GPIO_IO16 10
19 PDM_DATA1 PDM_BIT_STREAM1 GPIO_IO17 iz —GPIO TOT8 S GPIO_1017 10
WDOG_B H14 GPIO_I018 |~ 17 TOTg <SR GPI0_1018 10
9,20 WDOG_B K" wDoG_ANY GPIO_I019 kg —GPIO_T0Z0 GPIO_1019 10
GPIO_I020 (17 —GPIOTOZT GPIO_1020 10
GPIO_1021 <55 GPI0 1021 10

SKT BGA 208 + MINMX9322XVXXMAB

14

U101D
USB 2:90 OHM
B VBUS1_DET_3V3
2 USB1_VBUS |~a3——TSBT BN R30), u USB1_VBUS_3V3 13
9 USB1_D N gs {7USBT DP ; USB1_DN 13,17
S USB1D_P [ps 7 USETTD USB1_DP 13,17
USB1ID ["A3 R0, 200 useLib 13
USB1_TXRTUNE [~ %
PHY
SKT BGA 208 + MIMX9322XVXxMAB
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.
12C1_SCL
VDD_3V3 e A =

12C2_SCL

NVCC SD2 SD2_DATAO
- SD2_CMD

T R312 47K SD2 RESETB

External PU is necessary for SD2_RESET_B to enable SD card power as default!
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I.MX9D MISC

91020 POR_B

NVCC_BBSM_1V8

A 4
2 R402 ¥ R403
100K > 100K ui0tA
5% 5%
# System On/Off Button
TP401 o ONOEF D10
Ra04, . 0 1620 ONOFF TPa02 & | WX POR B 87| ONOFF
9,11,20 PMIC_ON_REQ Rjigi § il O}\AB\?ERQEQ é; PMIC_ON_REQ DAP_TCLK_SWCLK gé JTAG,_TCK JTAG_TCK 20
9,20 PMIC_STBY_REQ \ 4 PMIC_STBY_REQ DAP_TMS_SWDIO [pg JTAG_TMS 20
o6 = = "BAP_TOI -5 JTAG_TDI 20
18 TAMPERO Dg | TAMPERO DAP_TDO_TRACESWO [~ —————=—————))TAG_TDO 20
16 TAMPER1 TAMPERT o T4
I coM_clkot [ 4——CLKOOL_ (exp niRa 10
9,15 PMIC_32K_0UT S)"" rawmuny TP407 g XTAL 32K A5 | Rro xTALI
N XTALO_32K BS
oND = RTC_XTALO
S Ra B8 ADC_INO 4
b 100 v0 8 e
ADC_IN1
S XTALL 24M
Caution: L = A9 XTALL 24m 26 CLKING TPatt
XTALO_24M B9 CLKIN1 CLKINZ
# At the first time of SNVS_1P8 ramping up, XTALO_24M CLKINZ
PMIC_ON_REQ / PMIC_STBY_REQ are HIGH-Z,
about 1ms_dela
~PMIC_ON_REQ:strong output HIGH; Ya01 24MHZ SKT BGA 208 + MINX9322XVXHMAB
—PMIC_STBY_REQ: sirong ouiput LOW Qzéot
2 )1 1 L ls
[t t
Ca02  B276BKHZ
B L cas | cam - =
—18pF —18pF = 12pF GND
50V 50V 25v
= =
GND GND
M.2 UART
TPig21 — .
TP1922
TP1923
RSB STy UARTS TXD 15
UARTS_CTS| 15
51 UART5_RTSO 15
UARTS_RXD 15
= Debug through JTAG interface must remove card inserted in M.2 U1707
GND

ADC_INO 16
ADC_IN1 16
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FLASH: eMMC <5.1>

16GB <2D MLC eMMC>

o
VDD_3v3

VDD_1v8 NOTE:

All the CAPs in this page need to be put on the bottom of BGA,
and close the PINs as short as possible.

VDD_1V8

<

<
<

fepay—. C504 C505 C506 507

38888 10uF 0.22UF *=0.22UF = =0.22UF [

6SD1_DATAO TP501 g raloato 222> vecat o9 o3V o o o

6SD1_DATA1 ‘A5 | DAT1 VCCQ2 (g

6SD1_DATA2 52| DAT2 vceas

6SD1_DATA3 B3| DAT3 VCCQ4 (b5

6.SD1_DATA4 B4 | DAT4 VCcas

6 SD1_DATA5 DAT5 SDINBDA6-16G-1

6SD1_DATAS B2 | oate Voo -C2——SHNC VDD,

6SD1_DATA7 DAT7

-

o}
2z,
El

vssat g
65D1_CMD Tes0z 8| emp vssaz [-Ne—4 T

TP503 M6 vesas [pe
6SD1_CLK DB @e— "y clk VSSQ4 [pg

VssQs
PS04 @ K5 o5t

SD1_STROBE 6

233588
DODDDD RCLK
>>>>>>

VCC_FT_3v3

NOTE NVCC_SD2 S Rioss
Normal Operation, No card detected C1019 10K

Normal Operation, card insert
Simulation, card plug-out
No card at slot

=T B
-z <«

e
F10
K10
T

<

o NVCC_sD2
§ § é é - VDD_3V3
A 4

%
azz:T
22z
335
B2%
222
333
zzz
ER
zzz
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2 R1052
10K

¥
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P
z%
¥
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2z
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zzz
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\0\0
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88
EH
3%
BE
R

xx

/o

Only used for SD card Plug-in/out Simulation, Remove this g sy oD 1060 SD_CMD
circuits and install R1051/R1055 if test not required. 6 DT OLK 1061

NC X
o 74LVIT126GVH is level translating buffer/line driver 1062
X NC_Ms oy with 3-state output 5SD2 DATAD K 1063
3| NC_C1 - = NC_M7 yz—X 6SD2 DATAT  {(
N

6SD2DATA3 (K 1065 40N

b
z
3
m
8
3
2
H
.

X0
3
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5
G
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z
o}
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=
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ofa

z
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=
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bd aTP1919
@
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1

SYS PMIC

LPD4/x_VDD2_1V1 8 VsYs_sv
UT01A v
L701 *
41 45 1~ 2 _ LPD4x_VDDQ_0V6 R704 0 TP702
VSYS_5V-)- INB26_1 %:; - T o4t JLcwz L »-LPD4/x_VDDQ_0V6 ?JFM
C701 || 10uF16V | 3108V ovs %gv NVCC_BBSM_1V8 VDD_3V3 stv
[1aND v oo
R_SNSP2 44
? 2 RI05
100K vt 4 VINT cro6 ||1F 16v. I|1eno
cro2 }WDuFWBV 34 ) g1 2 X1 1 o P03y VDD_SOC_0V85 b '
INB13_3 Lx1_2 ALC7°7 ‘_L # System Reset Button
34708V DUS 22uF 16,17,20 SYS_nRST TR1S  R706 e 8/ pmic_RsT B RTC_ReSET p 6 EAOOL (P74
o2 10V - - - - - -
[1:no gm" 6,20 WDOG_B TE6  RT10, 0 28 ) wpoG_B POR_B 222 HPOR B 7,10,20
R_SNSP1 VDD_SOC_S  BUCK183 Dusl Phase Mode 71120 PMICON REQ  Y>—RIOTG A 0 39 4 pyic on_ReQ 1RQ_B [—13%———HPMIC_nINT 10
. 7,20 PMIC_STBY REQ >—RIB A A 0 40 4 pyc s1ay REQ DD_1V8
C709 || 10uF 16V 1 2 R714 u
e LR o Tow | R TR i A —
3A/0.8V DVS b4 22uF
e 10v
—Q‘“‘G”D R717 0 2 21 R713 0
S B718, O or0 < DY .1 AV B 8 SoAL |28 RNz 00 I % GTSOAL 13
XIN_32K 10
c712 || 10uF 16V 17 19 1 A% 2 ~TPT06 XOUT 32K 11 i ‘Lﬁ G2 ouT (e g2 ouT 715
C713_4 [10uFT6V 15 INB45.2 Xt 0 gt »-VDD_3V3 XTAL_OUT 5
I INB45_3 X422 JLC”‘ JLC”S — s ——4 AGND (5
34733V 22uF 22uF _Qzro1 BUCK_AGND |
- 10v 10V 2 /E} 1 EPAD
[1enD L cre BRTBHZ e PCASASTAHNY L
BuCKars 21 o o [ 2C ADDR: 0x25 (010 0101%) | oo
L705
cr18 }WUHSV 163 \Bas 1 x5 |15 1 >am 2 TP707 »-VDD 1V8 oo Note:
. Y _
24/18v JLC‘HE JLmzc 1. PMIC_RST._ i as Cold Reset as default.
- 220F 220F 2. WDOG_Biis Cold Reset, external pull up i needed for BSDL mode.
10V 10V
7T ..
BUCKSFB 14
L706
T Y e T PMIC: PCA9451AHN CFG
I INB26_3 LX6_2 ALC722 i =
P 220F
- Tov ‘ SEQ «w| REGULATOR| VOL (V) [MAX I (mA)| PWR RAIL TYP VOL(V)| REQ I (mA)
I\GND.
sucKsFs 1 LDO1 1.8 10 NVCC_BBSM_1v8 1.8 2
VDD_3V3 > 2 sy swout VSD_3V3
c12a |1 tev tooma /33 - PMIC_ON_REQ
4 725 — -
1 1 4T0F
= Sw_En I 2 | T1 | BUCKI/3DP| 0.85 4000 VDD_S0C DVS Ref to DS
oo
PCA9451AHNY
3 | T2 | LDO4 0.8 200 VDD_ANA_OP8 0.8 186
Rz VDD_MIPI_0P8
U701B

vs\rs_5v+—)ﬁSL 1 oot TMWO? NVCC_BBSM_1V8 5 | T4 | BUCKS 1.8 2000 VDD_ANAXx_1P8 1.8 1040
C726 "Dmf/'sv cr271 U VDD_LVDS_1 P8

e VDD_MIPI_1P8
. VDD_USB_1P8

“‘H

ne NVCC_GPIO
o 13; ::;ef; is NC, C728/C729 just keep the compatible with previous design. 6 T5 B U C Ké 1 1 1 50 U VD D Z_D D R 11 676
« e VDDQ_DDR (1.1V for LPD4)
" 7 | T6 | BUCK2 0.6 2000 | VDDQ_DDR (0.6V for LPD4x)] 0.6 360

T7 | BUCK4 33 3000 NVCC_GPIO 33 2870

Loos |1 |+ oTPT2 ) ypD_ANA_OVS VDD_USB_3P3
: e | 8 | T7 | Load Switch| - 400 SD_CARD (from BUCK4) | 3.3

9 | T8 | LDOS 1.8/3.3 150 NVCC_SD2 1.8/3.3

6SD2 VSEL  p—————29 45D vSEL Lpos (55 STPT13 - NVCC_SD2
150mA / (3.3v/1.8V) - -
C731 ATuF
12 POR_B POR_B
G”D
PCA9451AHNY
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10 MUX / EXP

12C 10 EXP

VDD_3V3—P
801
0.1uF
¢ 35v
VDD_1v8
I — N #PU RES for IRQ
GND usor
RB05 100 5%
VDD 3V3 9 % poo 2TCF’CJINT 12
= S o po -2 RTC_nINTA 17
Q' 2 po
S po2 XPSV EN 1 VDD_3V3
#0D, PU MX93 ot . 2 g PO 3 2.1 UART nWAKE 15 [
10BUFFOR RESET Fos [ SO RWAKE 15
P05 [ & o
7EXP_nIRQ (Re1s 0 2 | &5 P06 B%A/\/L OEXP_I025 16
823 B N PO e A —S0RkeTIoad 1o Ret7
13 TCPC1_nINT ) 0 |9 Re52 100 5% 10K
2 #Share IRQ due to TCPC level trigger rather edge trigge: <L rio 0 R845 100 5% JOEXP_1027 16 5%
7920 POR B D>——2 BUF_POR 10 W P e 0o 2D fINT 18
3 #1 MHz 12C F for IRQ fast responsell! T P22 Rez 100 5% - PMIC_nINT 9
PGS 69 12C2_SCl —a . 8 2 < 13 T RE2] 15K 1% SPSD3_1RST 15
L T4AUP1G07 6.9 12C2 SDA (S—Re2d 77 N %) XT1_PWREN 15
b o R826 T ><‘3° TEMP DINT 15 ¥ R827
©o 16 R626 7. /A100 5% NSENETI nRST 14
6,9,12,15,16,18 12C1_SCL 2% ] 00 5% “3/'(
6912151618 12C1 SDA <K < H\% UD_PWREN 18 %
3 IC/CAN_SEL 19
(&) o Re3 100 5 <Gy st 15
100 5% Y =
PN =
- B P s o msE S oo
=& 2R85B N0 5% SSexpav EN 16
2 3 R836_A00 5% SSexp sEL 10
z 100 5% 0
& s ANCSTBY 17
o]
[_#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
g < s = T E ENET
GND e a oiD e a o e a ICN?L? EC
g CODEC g M280215lu g
S1A ;s SAI3_RXFS 18 {16 #GPIO /008 SPI3_CSO 15 S1A ;s < ENETInINT 14
S2A |5 SAI3RXC 18 SPI3_MISO 15 S2A e———————)> SABWCLK 18
S3A Gy  SAITXD 18 N SPI3_MOS! 15 SIA & IMU_INTT 16
6 GPIO_I012 <<>% D1 S4A {  SAIBRXD 18 6GPIO_1008 <(3»——F5— D1 SPI3_CLK 15 6GPIO_IO16 <<>F D1 NES
6 GPIO_I018 (()% D2 6GPIO_1009 Kp— D2 6GPIO_[O17 <<>H D2
6GPI0 1019 <K—— b3 s 6GPIO_1010 K»»>——7-{ D3 6GPI0_1021 KK>— b3 L1 __sopo0 016,
6GPIO 1020 <S>—0 pg S1B <X EXP.CPI0 1012 16 6GPIO_I011 KM»——— EXP_GPIO_IO08 16 Qps S1B <K EXPGPIO 016 16
S2B 5<% EXP_GPIO 018 16 EXP_GPIO_I009 16 2B <K% EXPGRIOIO17 16
38 oK% EXP_GPIOI019 16 EXP_GPIO_I010 16 38 oK% EBXPLGRIO_I021 16
10 EXP_SEL S4B <S> EXPLGPIO 1020 16 10 EXP_SEL EXP_GPIO_IO11 16 10 EXP_SEL sag X
SEL=L: SxA>Dx RPi SEL=L: SxA>Dx SEL=L: SxA>Dx RPi
SEL=H: SxB->Dx SEL=H: SxB->Dx SEL=H: SxB->Dx
TMUXT574RSVR TMUXT574RSVR TMUXT574RSVR
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o o
When PERI 12V is required, VBUS_IN must be at least 12V
R901 33 1%
.
Main PWR om
= —0.220F
| 50V
N 1 # 5.2V/8A N
VBUS_IN VIN E vout JL JL JL »-VSYS_5V
co02 c903 co04
3 NC sw
R904 0.1uF 100UF 100UF
10K U901 35V, 16V, 16V,
1%
#EN: 1.35V-4.5V MP87SQGD
©| =1 Cco05 €933 R907, 10K 5% #EN: internal 600KPD 12 = o
T100uF VCC 3V o' EN GND
35V 50V vee
ol 9 [=}=)
CON_1X2 c ol T3 @ NPC 3o 22 Vout = (R1+R2) * Vib / R2
2 o R90B, 700K 6 5 G
= TVSQM%% = = MODE & <
GND g DED‘\‘E o o
e < 8
GND ) )
(o 3!
VSYS_5V-p- 5v PWR VDD_5V VDD_5V
e icgos e
uF
16V ug02
= o vin 4 F—vour
GND VN2 T
2 Rot4
. LD sw 1% 1K
g 3 5%
vee BLEED
E 5 ot RIS ANNK __4-VDD_3V3
N DML3006LFDS-7
VIN: 0.5-13.5V <
= VCC: 3.0-5.5V PWR LED
GND  jmax:10.5A D902
Y LeDReD
EN PD: 76-124K ~
[ 7920 PMIC_ON.REQ 3} EN>2.0V o H
VDD 3V3 R213 10K 5%
G;D
A A
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USB TYPE-C PD

GND
T USB_PD_VBUS USB_PD_VBUS_F
< o J301 u302 TP302
Il Il usseTvPEC IX20P5090UK
F301_7A
A9 1 USB_PD _VBUS F
s=
| ol B9
© A5
|| mo (|5 TP301 . 303
wa LA TP303
4 301 R1 T100uF —T~100uF
L ol ] 47uF VLDO_3V3 50V 50V
” A\ 4 PD_VBUS_PG TP3
<] o VBUS_OVLO_TH #Power Good Acknowled®e (open-drain output)
Il I #L' for PWR GOOD
@ |
= = VOVLO threshold input
GND GND
SYS_EN
eno || SW301 U303 NX20P0407 Cc OVP
ovp
2 356 0 __USB CC1PD OVP A1 A2 PD_USB_CC1
USB_CC1_PD_Rasg o 3 "o USECCZPD_OVP g1 | CON_CC1 &~ co1 s ——POUSECCT
i CON_cC2 i1 cc2 T v En BATS4HT1 D30
c i c2 c
%@\‘\c 5 kasy o] — b1 consBul ———%seui 5y 4“7 ol
USB_CC2_PD_Rgso o ; X~ CON_SBU2 #_/3 {o-seuz ==X
D3 : A3 R1760 Q301
MO96H-AO20RT21A B3 Zﬁ‘f“ c3 P PD_EN_SINK NX3008NBKW, 115 VDD_3V3 VLDO_3V3
USB_CC1_PD UsB_CC1_PD_OVP #C1 C2 PIN used for layout convenient 10K 5%
= Cc304
GND VLDO_3V3 0.22uF =
50V R1762
10K S R1763
SYS PWR SW .
P36 PD_EN_SRC %
# Control CC for Type-C PD power on/off control GND Q302
NX3008NBKW, 115
PD ADAPTER oy
OFF <Default> U301
ON oy PD_VBUS PG
15 @ %
VBUS iH
20
PD_BYPASS 4 ug
% 302\71: BYPASS
FAULT_N
0 PDFRSEN N VDD_3V3
VDD_3V3 = R e g —PooEs Ao QT ™ rsvzRooR Dov ADDR ;
C307 | p4TuF DBG_ACC TP308 n
16V GND 7010000x
#default "L" 10 K pull-up to BYPASS 1010001x
PD_USB CC1 13 6 o PDILIM 5V VBUS Unconnected 1010010x 2 R1765
PD_USB_CC: et ILIM_5V_VBUS g @TP309 c
14 62 SLVADDR 5 “} ND 100 K pull-up to BYPASS 1010011x ;E/‘,K
[~ 10 &TP310 .
12 ALERT_N L TCPC_nINT 10
VDD_5V VCONN_IN
oo Jone | poso b8 — YRS e oot g
35 GND [2CSDA [————————m ) USB_I2C_SDA 12,1317

6,9,10,15,16,18
69,10,15,16,18

PTN5110NHQZ  default "UFP" mode.

R1008

0 5% usB l2c scL_
R1009

12C1_SCL o Eriom

12C1_SDA

USB_I2C_SCL  12,13,17
> USB_I2C_SDA 12,1317

&

161203 SCL  SH——I10L a0 Dlig

16 12C3_SDA <<

DT WA
S ——

16/12C4_SCL
16 12C4_SDA
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VDD_5V VDD_3V3 VDD_1v8
Y -
USBC_VBUS_F
2 Ri766 c1733 R1767
1.2M 0.1uF 10K
R360 2 RI769 % ol 35V R1768 DNP
47K M U404 1K
5% 1% o)
4
RI770 - USB1_ID TP1924
For discharge 47K 3, DPUSB1_VBUS_3V3 6 @ USB1_ID 6
MCPES46T-E/OT
° © 2 RITTH N #VBUS >3.7V> H
D302 324K R1772 #VBUS <3.7V-> L
BZX585-B3V3 249K
1%
<
B VBUS DET
|_PWR SWOFF Jil _PWR SWON | U402 =
VBUS1 VBUS_IN
ci734 ca| VBUS?
7uF cs | veles c1735
50V D4 | /BUS4 10UF
VBUSS 357
H t——F4 | VBUS6
E— N D2
t——F4 | VBUSB % vsv 1 [ <JF—— oD P
VBUS9 V5V_2 7 4VSYS_5V
] 51 Vaosr VeV |2 Lcms - #Sel fo 3.4A 12C CTRL =
+——G5 | VBUS1 V5V 4 55— JL
G5 03 47UF 0.1uF
> vaUs12 V5V 5 g3 oV priv
# Use Always On Power{with VBUS), aviod entering Dead Battery Mode. o zgx:?; 2
VLDO_3V3-)- VDD vsv 8
caos USBC_EN_SRC1 __ Rat0 0 EN_SRC G1 A6 C407 || 0.01UF50V GND  USB1VBUS IN
0.AuF USBC_EN_SNKT__Ra11 0 ENSWK 71 EN_SRC—| — cap2 o
357 N_SNK A3 C409 d|  1000pF 50V
FRS EN 86 Control and CAP1 il
- VDD_3V3 s )
GND R412 100K A2 | — VLDO $»-VLDO1_3V3
GND | B EN
LD 12 ADDR
@l C SDA™ Ra34 0 onDs -85 €410
U401 g B84 47uF
¢ oo R1775 LD_I2C_SDA ¢t ND4 |57 ov
15 ¥ 10K 81| SDA GND3 |"g7
VBUS 2H — N5 o SCL 2 GND2 [Aq
Ez\ INT GND1
C1737 ||2.2uF BYPASS1 4 w
BYPASS
1"
v b e o ava 2 oo oorionon.
FRS_EN VDD_3V:
VvVDD_3V3 3 voo FRS_EN ﬁ‘m‘cﬁ TP1026 I
sz ] oRCTRcE [0 AP — g Always ON LDO
16V
#default "L D401 BATS4HT1 # This LDO is used for preventing the Ld
USB1_CC1 ILIM_5V_VBUS b 20P34 er d en
e e 1L sv_vaus [-§—O—HLNIEE grprez7 Rast USB_PD_VBUS_F A € NX20P3483UK enter into dead battery m
cez ] I — 5% D402 BATSAHT1
= A [
— = USBC_VBUS_F
12 ALERT N [100/00  GND TCPC1_nINT 10 - —
Lyl VDD_5V VCONN_IN
€413 d|0.AuF 8 USBC 12C SCL_ R1777 0 5% TLV7e
“‘ ’—'1 12C_SCL USEC-12C-SD/ USB_I12C_SCL 12,17 |
o 35V 7 oo O SoA |7 T2 RI778 0% T, S USB 120 SDA 1217 35V
7A
PTN5110NHQZ
fault "UFP" mode
LD_I12C_SCL R420
. Ra21
USBC_VBUS P——
5 2101
VBUST (A
VBUS2 (559
VBUS3 g7 y y
Vauss B4 Z:90 OHM B1 Z:90 OHM
DP1 2? T 1 SSEE*SZ ﬁf i e &l gf >> USB1_DP 6,17
DN1 — = 5> USBITDN 6,17
B6 Vi
DP2 g7 . U403
DN2 PCMF1USB3S
SSTXPT e
SSTXN1 -5-X
SSRXP1 [BITX
H SSRXNT [ X
SSTXP2 | 52X
SSTXNZ [——X
A1
SSRXP2 [A10 % uatt
SSRXN2 [~ X o
AS usBc_cct TP1928 Al A2 USB1_CC1
o 85 TP1929 B1 | 9N CC1 e N e
ccz CONCC2  —Hs— 1%~ cc2 T
A8 USBC_SBU1 c1 i 2
SBU1 m‘wgao ——— 51| CoN.SBUI ———%-sBui 5y
SBU2 TP1931 X~ CON_SBU2 ——sBu2 [ X
SisHt oDt Al 03| sBuEN vsvs & VLDO_3V3
SH3 | SH2 GND2 15 —% GND FLAG [———@TP1832 | .0
SHa_| SH3 GND3 ["gq NX20P0407 0.AuF
SH4 GND4 #C1 C2 PIN used for layout convenient v
A 23K2 010TALCP-872-2LF-L22-522) =
GND
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VDD_3V3

vop Ve RGMII 10/100/1000Mbps Ethernet
ETH1_CT
2 R1779 J501 10/100Mb/s Link / Active
15K ui712 RU-45
% 100 OHM 5 14 ETH1 LED1/CFGLDOO
ENET1_MDIO R1780 0 14 1 . ETHITRXOP
6 ENETT_MDIO D> —FRETTWDT R503 0 13 mg'g mgll":g 217 ~TRXOT 13 ETH1_10/100M_Link/Active RS04 510 ETH1_LEDOICFG_EXT
ENET1_RDO ENET1_RXDLY . ETHI TRX1 P ETH1_TRX(
6 ENET1_RDO ENETT RDT ENETT_TXDLY 3 RXDO/RXDLY MDIP1 ‘; £ ETHT_IR TRD1+
6 ENET1_RD1 ENETTRD: ENETT PLLOFF o3 | RXD1/TXDLY MDINT ETRT TR TRD1-
6 ENET1_RD2 ENETT_RD ENETT_PHYADU 27 | RXD2/PLLOFF 6 ., ETHILTRX2.P ETAT TR TRD2+
6 ENET1_RD3 ERETTRYC ENETTPHYADT 27 | RXDI/PHYADO MDIP2 (5 ETRTTR TRD2-
VDD_3V3 6 ENET1_RXC T ENETT-PHYADZ 26| RXC/PHYAD1 MDINZ [~ ETATTR TRD3+
6 ENET1_RX_CTL RXCTUPHYAD2 Vo |9 ETHLTRX P ETATTR LT
ENET1_TDO 0] CTRX3] ETHT_TR i
6 Ezg:;g“ ENETTTDT TXDO MDIN3 [— W———— o TRD4- 12 ETH1_LED2/CFGLDO1
N ENETT_TD TXD1
SENEm 103 ENETT_TD3 Kgg CFG EXTILEDO 32 0/LI/PD ETH1_LEDO/CFG_EXT a o
P’ P ] ENETT_TXC | TLUp I ETH1_1000M_Link/Acti
%525 ngs 6 ENET1_TXC ENETTTX CTC TXC CFG_LDOO/LED1 Wﬁg: };‘r‘ 5 55 1 Acte RS20 510 <4-ETH1_DVDD3V3
6 ENET1_TX_CTL - TXCTL CFG_LDO1/LED2 . = 1 Gb/s Link / Active
ENET1_nRST TPoRg ETHL OIS O 38| cikour e Iz
T ERETTNT e 35| PrYRST ReeT 2 Raog 249K 1% “1 ND 0 |1:enD
INT/PME 41 Jiono
— ETH1_DVDD3V3 GND :
pLo0 1 2120 OHM | 2 | vop3s
c1739 | ci740 p 1502 1 =—— 2 1200HM ETH1_AVDD3V3 11
1uF 0.1uF VDD_3V3-p- 40 | AVDD33_1 o oux |37 ETHILXTALO GND_CHASSIS
0 357 cimz | cims AVDD33 2 XTAL_OUT/ EXT_CLK
47uF 0.1uF 28
oy priv DVDD_RG
3011 po_our
VDD_1v8 *—Wj N 21! bvopos
3
[—g| AVDD09_1 XTAL_IN
< 8 - s
ETH1_VDDIO —« Tﬁxgggg% GND_CHASSIS
ciras | ci746 T X
Ethernet |0 Voltage, 4.7uF 0.1uF
default = 1.8 V 16V 35V RTLBZTFDIVD-CG .
ESD protection
GND
U502
ETH1_VDD1V0—+«¢ . . ETH1 TRX2.P 10 [ ETH1_TRX2_P.
c512 c511 - &
Lose | osn Power-on Strapping Pins CFG emien o] ||z emimen
16V 35V .
RGMII Power Source | CFG_EXT | CFG_LDO[1:0] onp ol [ s omw
= External 3.3V 1 00 ETHI.TRX3P 7 B |4 ETHITRX3.P
GND 148
External 2.5V 1 01 ETHITRX3 N 6 ») | 5 ETHLTRX3N
ETH1_DVDD1VO
ETH1_VDD1V0-p—R5! 0 2 External 1.8V 1 10 .
C513 C514
o OAuF External 1.5V 1 1
v v Internal 2.5V 0 01
= Internal 1.8V(Default) 0 10 Usos
N ETHI_TRX0 P 10 1 ETHI_TRXO P
y RS0 3 g ETH1_AVDD1V0 Internal 1.5V 0 11 — |- S
ETH1_VDD1V0-)- ETHL TRXON 9 ) | 2 ETHITRXON
C517 C518 . 4N
PHY Address | PHYAD[2:0] onD 8 3 GND
1 001 ETHITRX1P 7 ») | 4 ETHILTRXIP
e
2 010 ETHITRXIN 6 B | 5 ETHI TRXIN
La¥
PUSB3FR4
ETH1_DVDD3V3 ETH1_VDDIO
A4 A 4
2 RS13 ? 2 Rsts ?
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_LED2/CFGLDO1 ENET1_PHYAD2
ENETT_PHYADT
ETH1_LED2/CFGLDO1 ETH1_LED1/CFGLDOD ENETT_PHYADD
ENET1_PLLOFF
# Pull-up to disable PLL @ ALDPS mode.
R519 R521 R522 RS2  R525 ¥ RS2 RS2V
47K 47K 47K 47K D ATK D> 47K O 47K
5% 5% 5% 5% 5% 5% 5%
| EMIFilter Reserved |
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NOTE: backup for U905 due to compatible part design,
TOP/BOT symmetric placement on PCB
- - VDD_3V3+—‘ ’——¢VDD_1V8
VCC(A) <= VCC(B) ugos: -
# 3.3V/4A 2 =
1710 L1705 #Second SRC for LS g 8 2 iMX_SPI_CS/UART_TXD
8 1 TXB0104QRUTRQ1 10 LMX_SPI_¢ _
VSYS_5V-- 1 11| VINT A ——Y ) »-VPCle_3V3 TXBOICIRUTR 9B~ 7 Al 5 TmRSPr =
c1747 | ci4s VIN2 sw2 NTBO0104GU12 8 | B2 {(4} A2 |74 TWX_SPT_CLKIUART_RTSO
100UF 0.1uF o 2 2 R902 C1749 C1750 c1751 c1752 FXLAO104QFX % 783 < A3[5 WX SPLMISOUART_RXD _
16V 35V utT Ru > 187K 1000pF 220F 220F 0.10F NLSX3014MUTAG Bt | § m o
MP2147GD 1% 50V 16V 16V 35V PI4ULS3V304A S op 2L
o
° 10‘1150 !ﬁf"‘gﬁaﬁmg R922f‘ K 5% GND M2_PWRON g EN B 3 fb=Q 6']T { sﬁ: TXBO304RUTR
i 2 Mooevcon Rave { Vout= (R v e -
RI781 | C1754 7 10 GND
VDD 3V3 5% 10K =0, 1uF oot PG GND R1782
— 5% 35V Rd > 412K
= 1%
1500 VDD_3v3
= # Discharge Resistor: 150 OHM - VDD_GVS—T TVDD_1V8 VDD_3V3T WVDD_1VB
GND = Co20 | co1 co22 | Co23
GND uF = —0.01UF 1uF = =001UF
35V 35V 16v | s0v v | sov
¥ R1813
10K
RI78; 100K 5% 5% = = =
VSYS_5V—p—RITEIANA0K_5% | GND ~| GND
MODE:
10,15 M2_nDIS2
M >1.2V PWM d !
<0.4V PFM 5 SAI1TXC 0 __M2_PCM CLKC 2 10 :MX SPI_CS/UART_TXD
e 6,19 SAIL_TXFS F5—hoa V3 — W rovrouT 3 8 —TVK-SPT CIRIUART RTSO—
NX3008NBKW, 115 519 SAHTXDO 0 ! 7
1 6 SAI1RXD0 &- R4 0.0 WEFOMN 5 Ba _ _SPT_MISOT0ART_RXD
VDD 3V R935, 100Ks% , LS OE 12
TAAVCAT3TAE | B R1812 120K1%
= GND
= GND
GND #BUF /LS replacement
74AVC4T3144 <nOE>
TXBNO0304RUTR <nOE> #BUF /LS replacement
TXBO304RUTR <OE> 74AVC4T3144  <nOE>
TXB0304RUTR <OE>
VDD_1V8
‘ \ M.2 / NGFF
.
2230/2242/2280: PCle for SSD RSV for Modem/WiFi/BT/SSD SPI
2230: PCle/USB/SDIO/UART/PCM/I12C for WiFi DIM: 2230/2242/2280 VEN_SPI_TXD/UART_SOUT R942 0 1.MX_SPI_MOSI/UART CTSI
# Current Consumption Limit Peak: 2500mA VPCle_3V3 VEN_SPFRWUART CTST TR IS CSTRT T
P P Roa3 ° 0 TMX_SPI_MISOTUART }
91707 VPCle_3V3 EN_SPI_CLK/UART_RTSO Roat . 0 1 TMX_SPI_CLKIUART_RTSO
4
VDD_3V3 gl S 3 52'.?‘ + M.2/ NGF@%’; D1705 LED GREEN i.MX_SPI_MISO/UART_RXD
TP1935gy W2 USB DN g USB D KEY E = sz};E%‘WCLKWLAN stalc "Nd A R1790 1K_5% o ¢ VPCle_3V3 T T
T~ o GND2 128_SCK P o SSASA WX SPIMOSTUART CTST
8303 0K 12— M2 SDCLK SDIO. CLK R 25 WS 19— N #PCM: MASTER/SLAVE SUPPOR Roze I T
3 14 M2_SD_DATAD SDIO_CMD 128_SD_IN i MZ_PCM_OUT D1706 LED_ORANGE 5% ART
2 Ro23 e §< 1936 17 SO DT A B o WZLEDZ  gGrstar C "4 A Rizel K 5% v
;EAK 65D3_DATAZ  <C, 1?371 W2 SD_DATAS SDIO_DATA2 £ ______GND3 [ 55, ] | M2 UART nWAKE
™ R1793 0 5% 6SD3 DATA3 K 18 & T2 SO AWARE 3 SDIO"DATA3 UART_WAKE W2 UART RXD ) UART_nWAKE 10
10 SD3_nWAKE o @ T2SORST SDIO WAKE UART_RXD D> UARTSRXD 7
10 SD3_nRST El 4 o 'SDIO_RST B
3 M2_UART_TXD VPCle_3V3
VPCle_3v3 o @ TOEDE T 0, e o WX
PCIE_TXN ! | WMZ_UART_RT® —
= ™IS @ = 7| pET N0 -~ d ERSPITXOTUART-SO0T > UARTS RTSO 7
PCIE_RXP 1~ 41| GND4 VEN_DEF1 EN_SPI_RXD/UART_SIN
TP906 i PCTERXN PER_P0 VEN_DEF2 EN_SPI_CLK/UART_RTSO 2 R918
P07 @& PER_NO VEN_DEF3 27K
ke PCIE_CLKP 1= 47| GNDB - ] 7
Rt P98 @—pTTECTRY REFCLK_PO COEX2 |40 | | #VEN_DEF/RSV: 1.8V DOMAIN, SPI/UART for IEEE802.15.4 5%
5% P9 @ REFCLK_NO COEX1 59 X SUSCLK R919 o0
31 D7 SUSCLK
P91 @ P CLKREQD ___PERSTO [ o2t LA ( M2nRST 10
N @ PEWAKEQ W_DISABLE? |25 M DIST < M2nDIS2 10,15 001
: g e T , B
X521 PET:N1 12C_CLK R932 0 ? 12C1_SCLL 9,15 < PMIC_32K_OUT 7.9
*— 65 | GND9 ALERT
xx: 7| PER_P1 RESERVED -~ T <4-VDD_1V8 K RTC_CLKO 17
g-| PER_N1 X SPI_FRM/UART_CTS!
) o | PERN Te8 % R957 100 VEN_SPI_FRM/UART_CTSI
Level Shifter %737 REFCLK P1 PEWAKET [ 75X # PING4 has been defined as VIO-1.8V from M2 4.0 =
- %75 | REFCLK N1 3v3.3 SPEC, R957 kept as the compatible design GND
VDD_3V3: <4-vVDD_1V8 $— | GND11 3v3 4
ctre2 |, c22 cha R746
F = 0.1uF 0.1uF 10K M2 SKT Ki
Tov 250 250 DNP APCI0452-| VPCle_3V3
q M.2 SCREW .
= yeos™| = VpCle 3v3 # Ultra height reserved for M.2 expansion adapter board BHI01
GND GND _: SMTSO-M25-5ET
"8y # DEFAULT M.2 MODULE: INXP IW61X] !
6,9.10,12,16,18 12C1_SCL RA33SDNR, O > > RI30_AnD DNP — 12C1_SCLL 9,15  Rose
[16.9.10,12,16,18 12C1_SDAC ) ) Ay | 3RS S0 DNP A?» 12C1 SDAL 9,15 ok
R741 08 4 Rii2,. - 0 5%
anD.| R751 [ LS a5 R752 0 ] = DNP
2 ) c1757 cot2 co13 cot4 co15 co16 cot7  [1icots M2 nALERT 10
2 1 R744 47K 0.1uF 0.1uF 0.1uF 0.1uF 10uF 100UF 100UF  “100UF -
@ €= K 13C_TEMP_nINT 10 35V 35V 35V 35V 16V 16V 16V 16V
NTS0104GU12 )
DNP 56K
= oD =
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
A B 12-19 PCle x2 / SATA / USB 2.0 / USB 3.1 Gen1 / HSIC / SSIC / Audio / UIM / 12C / SMBus 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) RFU x 6501 Wiiam Cannon Drive West
R i Austin, TX 787358598
E 24-31 2x PCle x1 /USB 2.0 /12C / SDIO / UART / PCM SDIO Based Connectivity Ve Gome S Torato rapary o NP o Shall ot B2 a5od TorSrgecg G
F 28-35 Future Memory Interface (FMI) Future Memory Interface or inwhole or in part without the express written permission of NXP Semiconductors.
G 39-46 Not Used for M.2; for Custom/Non-Standard Apps Generic (Not used for M.2) . ' .
ICAP CP; WO, A PUBI
H 43-50 | Reserved for Future Use (RFU) RFU JW61X GPI012-15 D Drawing THie:
J 47-54 | Reserved for Future Use (RFU) RFU MCIMX93-9x9_QSB
K 51-58 Reserved for Future Use (RFU) RFU e Page Tite: M2 EKEY
L 55-62 Reserved for Future Use (RFU) RFU e T BT -
M 59-66 PCle x4 / SATA / SMBus SSD 4 Lane PCle Approver> c SCH-54852 PDF: SPF-54852 M
Date. __Thursday, June 27,2024 [ Sheet 15 of 23




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

L1402

EXP 3V3 —p—L14011 — 2 1200HM VRPi_3V3 Mm—<_5xp 5V
Cl401 | c1403 | Ctdoa - 4
VDD_3V3 TuF uF 0AUF VPCle 3V3 2 120 OHM
13C_PUR 16V 35V 35V -
run@ P yop ays EXP
GND
P I VDD: 1.71V-3.6V
u1401 VDD_IO: 1.62V-3.6V VDD _3V3 J1401
9 o -
g % Y co100_r2ca.som 3
#13C SUPPORT o E sopolon  UR—crros 5
o GPIO4_PDM.CLK 7 GPI014 UART3.TX
6,17 13C1_SCL MU, FC ScL SCL 6,16 GPIO_1004 << L'Hmi UART3 RX >> GPIO_I014 6
TWOTZC. T 1 @12 92 GPIO 1015 6
6,17 I3C1_SDA SDA SDO_AUX GPIOL7 SAI3 MCLK GP1g LK _R855
10 Tp1403 10 EXP_GPIO 1017 K507 T prsHBUTTON T B85 A0 —KSSEXP_GPIO_I018 10,16
SDO/SAD ocs AUX [———@ 10 10EXP I >——t2 v
1216 1263 SCL 59 _/ . i 10EXP_1022 K55 Bos” 100 GP1022 SBDIE ‘n GF\IE%SzinI II?UT R853 J\ﬂ—((?&%&éﬁgga 0
12,16 12C3_SDA sCX INT2 [———@ GPIOLO SPI3
- 10 EXP_GPIO_I010 << k] 2
N5y Default: output forced to ground oGP0 1002 10 EXP_GPIO_I009  {Q33—o2r00Sr 2 R SPI0EXP_1025 10
5 5 121204 SDA (K, 9 ool i 10 EXP_GPIO_IO11 - OGRS e ;;%PEJG%OJO“ 10
1212C4_SCL T = PIO_lO07 6
©f ~| LSMBDSOXTR 12,16 12C3 SDA (K g oo BGPIO_I000  (Cy>—orI000 NIC MUTE TNT - >> GPIO_I001 6
12,16 12C3_SCL 6GPIO_1005  <<>— GPIO12 PDM BITSTREAM
6 GPIO_I006 Eé D>EXP_GPIO_I012 10,16
6,16 GPIO 1013 T
5
VDD 3V3 10EXP_GPIO_IO19 &K \;PIO%D T3 RXDATAD <;;E§; g;:g :g;g :3‘16
I 9 GPT021 SAL3.TXDATAD S eGP 100 10
TSM-120-07-F-
DNP
¥ R1420
K
5%
D1401 BATS4HT1 e R4S 10,16 EXP_GPIO_IO16  <{O>———— @Al ———< <> EXP_GPIO_I018 10,16
10 IMU_INTA [ NI Default: input with pull-down T oo

Push-pull/open-drain selection on INT1 and INT2 pins. Default value: 0
(0: push-pull mode; 1: open-drain mode) HDR %2
INT1 pin floating (internal pull-down): I2C/I3C both active

INT? pin connected to VDD_IO: only I3C active

No TXSYNC on IMX93 9x9 cl
When Audio Hat Board is connec{ed short J1710

VDD_5V

T
055v/21
VDD_3V3 —p- 33N STRourt [ EXP_3V3
JLcwas ~1 out2 C1402 | C1405
22uF a 10uF: 0.1uF
16V %

o

1
EN v NVCC_BBSM_1V8 T A M PE R
/ GND
10 EXP3V3_EN > ®
= NVCC_BBSM_1v8
GND 71403
1 2
ER 3 4 T
7 TAMPI 5 5 AMPER1 7
HDR 2X3 2 R1437
6,16 GPIO_|004 100K
5%
VDD_5V-
R1438 1K
10,16 EXP_GPIO_1012 <<
"_GPIO_| VDD_3V3
- EXP_5V
C1407 | C1406 | C38
0.1uF 10uF 100UF
10 Exesy EN 35V 16V 16V
616 GPIO_I013  ({oy—R1439 1K :‘g: ng VDD_3V3
5% 2V
= = I 2 N c1412
GND  GND 1uF
16V
GND
41406
[
VvDD_3V3 VDD_1V8 6910121518 12C1_SCL ;mi g sp\g lzg sg g g SFR FC scL
v v 6,9,10,12,15,18 12C1_SDA <KD} 3 3
# Prevent PWR SEQ violation from ADC port
2 R1440 g Rusn
Buttons
1% i
J1405
1 2
3 4 1 Ri1442 100 5% Agg m ADC_INO 7
5 6 Riddd 100 5% g ciNt 7 )
7 3 1 i 3 R1426 0 NOFF 7,20 Mlcroconh'oller Product Group
2 4 cratt x jam Cannon Drive West
R1448 w SWi401 TL6330AF200Q "“!""-"'X"ﬂ"35a J
0 g g 100PF [This document contains information proprietary to NXP and shall not be used for engineering design,
e € o ‘whole or in part without the express witten permission of NXP Semiconductors.
o 3 GND ICAP Classificati CP. WO, A PUBL
3| 1 i 3 R1427 0 DSYS_nRST 917,20 Designer. Drawing Title:
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VDD_5V

CAN BUS

VDD_3V3
CAN_VDD_5V R1501 0
VbD_3V3 CAN_VIO_3V3 Greot Gro GND D
R1502 0 "LWF "LONF
A 4 - =
o[ s Standby: 5 uA =
C1503
Ji 1uF
<« 16V
= C1504 VCAN_5V. 1503
D1501 W D1502 GND 56PF DD_5V
LED GREEN, LED_ORANGE 50V C1505 C1506
"¢ 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 g
2 RI505 2 RI506 i =
22K 1K o O GND
5% 5% 8 S
s AN L1501 D1503 41501
DLWAISHS10XK2 PESD2CANFD24V-T 1
1 2 1 2 H
19 CAN1_TX R1508 0 CAN_TX TJA1057GTI3 TDK:B8279350513N20 o < H 3 3
TXD ACT45B-510-22-TL0O 4 o 3 2 | H a3
R1509 0 CAN_RX 4 Z:120 OHM
19 CANT_RX. RXD .
6 x4
S o CON 1X4 PLUG
o
GND
CANL . CAN_L
CAN_VIO_3V3 GND 2 R1511
62.0
# Compatible : TJA1051T/3 1%
C1509
S6PF
50V
10 CAN_STBY C
GND
RSUP and CSUP: An appropriate RC filter needs to be
added to guarantee the chip will only see <0.35 V/ms ramp |
down rate on supply, even if Vdd_in ramp rate is very high. |
D101 BATS4HTY
Cc 1 H
VLDO 3v3 p——A p-¢ | R 530 | N
- RSUP cl023| cloz| i
csup 4TUF = =0.1uF i
#Coin Cell charge circuits, ONLY 10V 35V {
DESIGNED FOR RECHARGEABLE H
COINE CELL BATTERY!!. H
e purser | I3C TEMP SENSOR
A c R1072 K
VLDO_3v3 - > :
- c1022
4 0.10F VDD_3v3
m 2 1 VDD_COIN_3V 38V
GND-[[} W —omar v —z0v) Y
DSC 0.005mA Ext VDD_3Vv3
# If RTC kept during system OFF, VDD_3Vv3 - 955 C956
Coin Cell BT1001 and R1082 need to be installed VDD_3V3 1.0UF 22UF
10v 10v
15 b 8
U9t 2 RE63
16 VBBS = 100K
? R c1021 o 1uE <3 GND
“ GND R|076' R|075 6.16 13C1_SCL RE61 0 TEMP_SCL By =
VLDO_3V3p-RITZ ;A AOKS% 11 g P02t ) Rec2 o TEMP.SDA g S D TP19s4
R1074 0 5 CLKOUT —-—.7» RTC_CLKO 15 6,16 13C1_SDA << SDA
12,13 USB_I2C_SDA << 3 T 5| SDATCE
12,13 USB_12C_SCL R107: ) cL
R1078 10K 5% 3 S 13 &TP1019 RTC_nINTA 10
R1079 5/ 10K 5% 4 | 50! INTA 12 71020 Y
GND 1 SDO INTB SYS_nRST 9,16,20 5
TP1015 8o 1 PITI085UK
o =8 e Jri2C ADDR: 01001000}
TPI017 Pl e vss GND
TP1018 TS © GND =
GND
PCF2131 I
J#2¢ ADDR: 05'1010011x ]
USBC_VBUS VSYS_5V VDD_3V3 VDD_3V3
UsB1 Lw—< TP607
T TP609 > Re13
6,13 USELDN - ) TPB11 6,19,20 UART1_TXD . N p ~ A
6,13 USB1_DP TPE13 6,20 UARTT_RXD #A55 DBG 10K X Mlcroconh'oller Product Group
TP615 6,19,20 UART2_TXD
- #M33 DBG jam Cannon Drive West
,a/ Download 620 UARTZ RXD Rasin, T To7SB 5585
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NOTE:

12C DEV TABLE

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

U301 PTN5110NHQZ 0x52 (0b'10100[10]x) ~ MX-I2C1 400KHz 3.3V USB C PD PHY
U401 PTN5110NHQZ 0x50 (0b'10100[00]x)  MX-I12C1 400KHz 3.3V USB C PD PHY
U402 NX20P3483UK 0x71 (0b'11100[01]x)  MX-I2C1 400KHz 3.3V USB Load Switch
U1401 LSM6BDSOXTR 0x6A (0b'110101[0]x)  MX-I12C1 13C/12C-400KHz 3.3V

U1709 WMB8962B 0x1A (0b'0011010x) MX-12C1 526KHz 3.3V Audio CODEC
U701 PCA9451AHN 0x25 (0b'0100101x) 3.3V PMIC

U1409 PCA9655EMTTXG 0x21 (0b'0100001) FTDI-I12C 1MHz Fm+ 3.3V RDPM IO EXP
U915 P3T1085UK 0x48 (0b'1001000x) MX-12C1 13C/12C-400KHz 3.3V

U1004 PCF2131TF 0x53 (0b'1010011x) MX-12C1 400KHz 3.3V ExtRTC

Microcontroller Product Group
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