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2024-01-12 NXF91318 Initial version

LPDDR4

eMMC/MicroSD/QSPI

CPU IO/PHY

PMIC

CPU MISC

IMX91LP4QSB-09

IO MUX 

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.

Preliminary - Subject to Change without Notice!
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USB1 TYPE-C
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BOOT MODE

A1 2024-08-23 NXF91318 1. Change C102 from 0.22uF to 1uF for better noise suppression.

2. Change U2 LPDDR4 to NANYA NT6AN512M16AV-J1I, as the old part will be EOL soon.

3. Change D18, D19 to BAT54HT1 for lower reverse current to reduce power leakage from VLS_3V3 to DCDC_5V.

6. Change C154 to 100uF, C200 to 47uF to improve the transient response of SYS_5V, when load switch U58 is enabled.

4. Change U36 to MCP6546 to reduce power leakage from comparator input to power supply VDD_5V.

5. Change R299 from 249K to 226K to decrease the threshold of comparator input for VBUS detect.

7. DNP R331 to avoid voltage conflict of CCM_CLKO1 between internal pull-up VDD_1V8 and external pull-up VDD_3V3.

8. Update U23 PF9453AHN symbol.

A2 2024-08-26 NXF91318 1. Update Title Block with new NXP logo.

NXF91318A3 2025-04-16

2. Update U23 part number from PF9453AHN to MPF9453AVMA1HN.

3. Update U23 BUCK2 output current from 2A to 2.7A.

1. Update U1 part number from MIMX9111CVXXJAA to MIMX9111CVXXJAB.
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# VDD_SOC: (0.65V-0.9V) 

# VDD_xxx_0P8: 0.8V 

# VDD_xxx_1P8: 1.8V 

# VDD_USB_3P3: 3.3V 

# NVCC_BBSM_1P8: 1.8V / 2mA

Imax = N x C x V x (0.5 x F)
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Power ramp duration tINIT0 (Tb–Ta) must not exceed 20ms.

# Power Supply Voltage Sequence:

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

Z:85 OHM

# VDD1: 1.8V /400mA

# VDD2 : 1.1V / 600mA

# VDDQ: 1.1V/ 360mA

For 100-ball LPDDR4

Z:85 OHM

Z:85 OHM

LPDDR4: 1GB (x16)

Close to DRAM device.

GND test points should be put closely to 
CK, DQS, DQ, CA signal test points.

# ZQ1 is reserved for 2CS LPDDR4
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DRAM_CKE0_A DRAM_DATA2_A
DRAM_CKE1_A DRAM_DATA3_A

DRAM_SDQS0_T_A
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DRAM_nRESET

DRAM_ZQ0

DRAM_ZQ1
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#I2C ADDR: 0b'1001000x

OD

Put the temp sensor close to CPU.

I3C TEMP SENSOR

#IO EXP 40P

#ENET1

Voltage Range:0~3.3V

#eMMC

PHY

#M.2/QSPI

USB Z:90 OHM

#MicroSD

If USB connector is MicroAB or MicroB, USBx_VBUS MUST not be directly connected to the 5V VBUS 
of connector. Instead, this pin must be isloated with an external 30K 1% resistor.

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

PU

WDOG_B has internal PU, external PU is not needed. 

Note:

#SoC PU: 
      22K-31K-54K <MIN-TYP-MAX> 1.8V
      27K-31K-43K <MIN-TYP-MAX> 3.3V

#SoC PD: 
      22K-31K-52K <MIN-TYP-MAX> 1.8V
      25K-31K-40K <MIN-TYP-MAX> 3.3V

1. The total capacitance loading on the I3C bus must be less than 50 pF, including that of the PCB traces and I3C/I2C devices.

Note for using I3C:

2. The routing stubs on SCL/SDA traces should not exceed 1.5 inch, stubs will cause reflections and may lead to glitches on the signal edges.

7. It is recommended that only I3C devices are connected to the I3C bus. If both I3C and I2C devices are connected to the bus, make sure that the I2C
devices are equipped with 50ns Spike Filter, otherwise the I3C bus max frequency will be limited to FM(400KHz)/FM+(1MHz).

5. SCL Rise/Fall Time should be less than 60ns, IO drive strength can be adjusted to achieve this.

3. Strongly recommend to run SI simulation to check the signal quality of SDA and SCL, as the I3C signals have much faster edges than I2C.

6. For I3C application, external pull-up resistors on SCL and SDA are not needed, the I3C controller is equipped with internal pull-up resistors.

4. Avoid using level shifter for I3C devices, improper level shifter might cause the bus malfunction. If the level shifter can't be avoided, must choose
the part without one-shot circuit, such as LSF0204.

GND

VDD_3V3

NVCC_SD2

VDD_3V3

VDD_3V3

GND

GND

GND

SD1_CLK8
SD1_CMD8
SD1_DATA08
SD1_DATA18
SD1_DATA28
SD1_DATA38
SD1_DATA48
SD1_DATA58
SD1_DATA68 ENET1_MDC 14
SD1_DATA78 ENET1_MDIO 14
SD1_STROBE8

ENET1_TD0 14
ENET1_TD1 14

SD3_CLK9 ENET1_TD2 14
SD3_CMD9 ENET1_TD3 14
SD3_DATA09 ENET1_TXC 14
SD3_DATA19 ENET1_TX_CTL 14
SD3_DATA29 ENET1_RD0 14 USB1_VBUS_3V3 13
SD3_DATA39 ENET1_RD1 14 USB1_DN 13

ENET1_RD2 14 USB1_DP 13
ENET1_RD3 14 USB1_ID 13

SD2_VSEL10 ENET1_RXC 14
ENET1_RX_CTL 14

SD2_CLK8
SD2_CMD8
SD2_DATA08
SD2_DATA18
SD2_DATA28
SD2_DATA38
SD2_nRST10
SD2_nCD8

I2C1_SCL9,12,15 GPIO_IO00 16
I2C1_SDA9,12,15 GPIO_IO01 16

I2C2_SCL9,10 GPIO_IO02 16
I2C2_SDA9,10 GPIO_IO03 16

GPIO_IO04 16
UART1_RXD20 GPIO_IO05 16
UART1_TXD20,21 GPIO_IO06 16
ENET1_nINT14 GPIO_IO07 16
SAI3_TX_SYNC16,21 GPIO_IO08 9

GPIO_IO09 9
SAI1_TXFS9,21 GPIO_IO10 9
SAI1_TXC9 GPIO_IO11 9
SAI1_TXD09,21 GPIO_IO12 16
SAI1_RXD09 GPIO_IO13 16

GPIO_IO14 16
PDM_CLK9 GPIO_IO15 16
PDM_DATA09 GPIO_IO16 16
PDM_DATA19 GPIO_IO17 16

GPIO_IO18 16
WDOG_B10,20 GPIO_IO19 16

GPIO_IO20 16
GPIO_IO21 16

Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Microcontroller Product Group
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.

Classification:© NXP SEMICONDUCTORS

SCH-90934  PDF: SPF-90934 A3

IMX91LP4QSB-09

C

Friday, May 09, 2025

CPU IO/PHY

NXP SE

NXP SE

NXP SE

6 24

___<FIUO><FCP>
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Microcontroller Product Group
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.

Classification:© NXP SEMICONDUCTORS

SCH-90934  PDF: SPF-90934 A3

IMX91LP4QSB-09

C

Friday, May 09, 2025

CPU IO/PHY

NXP SE

NXP SE

NXP SE

6 24

___<FIUO><FCP>
Drawing Title:

Size Document Number Rev

Date: Sheet of

Page Title:

Designer:

Drawn by:

Approved:

Microcontroller Product Group
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.

Classification:© NXP SEMICONDUCTORS

SCH-90934  PDF: SPF-90934 A3

IMX91LP4QSB-09

C

Friday, May 09, 2025

CPU IO/PHY

NXP SE

NXP SE

NXP SE

6 24

___<FIUO><FCP>

TP41

TP164

TP14

R163 100KDNP

C34
1.0UF
10V

R405 4.7K DNP

C33
0.22uF
50V

R419 0

TP17

R151 10K DNP

R87 4.7K

R42
100K

N
V

C
C

_A
O

N

N
V

C
C

_G
P

IO

U1B

MIMX9111CVXXJAB

GPIO_IO00
B16

GPIO_IO01
B17

GPIO_IO02
C16

GPIO_IO03
C17

GPIO_IO04
D16

GPIO_IO05
D17

GPIO_IO06
E16

GPIO_IO07
E17

GPIO_IO08
K14

GPIO_IO09
F16

GPIO_IO10
F17

GPIO_IO11
G16

GPIO_IO12
F14

GPIO_IO13
G17

GPIO_IO14
H16

GPIO_IO15
H17

GPIO_IO16
J16

GPIO_IO17
K15

GPIO_IO18
M14

GPIO_IO19
J17

GPIO_IO20
K16

GPIO_IO21
K17

I2C1_SCL
A12

I2C1_SDA
B12

I2C2_SCL
A11

I2C2_SDA
B11

SAI1_RXD0
B14

SAI1_TXC
B15

SAI1_TXD0
A15

SAI1_TXFS
A14

UART1_RXD
B13

UART1_TXD
A13

UART2_RXD
D14

UART2_TXD
D12

WDOG_ANY
H14

PDM_CLK
A16

PDM_BIT_STREAM0
A10

PDM_BIT_STREAM1
B10

R94 4.7K

TP42

R406 0

R114 200
1%

R420 0

TP168

R113 0

N
V

C
C

_W
A

K
E

U
P

N
V

C
C

_W
A

K
E

U
P

N
V

C
C

_S
D

2

U1C

MIMX9111CVXXJAB

ENET1_MDC
T8

ENET1_MDIO
U7

ENET1_RD0
U5

ENET1_RD1
T6

ENET1_RD2
U6

ENET1_RD3
T7

ENET1_RXC
U4

ENET1_RX_CTL
T5

ENET1_TD0
U9

ENET1_TD1
R9

ENET1_TD2
U10

ENET1_TD3
T10

ENET1_TXC
U8

ENET1_TX_CTL
T9

SD1_CLK
U11

SD1_CMD
T11

SD1_DATA0
T13

SD1_DATA1
T14

SD1_DATA2
T15

SD1_DATA3
U13

SD1_DATA4
T12

SD1_DATA5
U14

SD1_DATA6
U15

SD1_DATA7
U16

SD1_STROBE
U12

SD3_CLK
T16

SD3_CMD
T17

SD3_DATA0
R16

SD3_DATA1
R17

SD3_DATA2
P16

SD3_DATA3
P17

SD2_VSELECT
P14

SD2_RESET_B
P10

SD2_CLK
M16

SD2_CMD
M17

SD2_DATA0
N17

SD2_DATA1
N16

SD2_DATA2
L17

SD2_DATA3
L16

SD2_CD_B
P12

R407 0

R408 4.7K DNP

R173 10K DNP

R312 4.7K

U
S

B
1_

V
D

D
3
3

1P8

U1D

MIMX9111CVXXJAB

USB1_VBUS
B3

USB1_D_P
B4

USB1_ID
D4

USB1_TXRTUNE
A3

USB1_D_N
A4

U11

P3T1085UK

B1
A0

A
2

G
N

D
A

1
V

C
C

B2
SCL

C1
ALERT

C2
SDA

TP16

R88 4.7K

R93 4.7K

SD1_CLK
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SD2_CMD
SD2_DATA0
SD2_DATA1
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TEMP_nINT

I3C1_SDA
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RC filter to improve EMI performance.

# System On/Off Button

# At the first time of BBSM_1P8 ramping up, 
PMIC_ON_REQ / PMIC_STBY_REQ are HIGH-Z;

About 1ms  delay,  
  --PMIC_ON_REQ:strong output HIGH;
  --PMIC_STBY_REQ: strong output LOW.

Caution:

Close to signal.

HI-Z

HI-Z

HI-Z

PD

HI-Z

OL

HI-Z

PD

OH

JTAG/SWD

HI-Z

PU

PD

PU

OL

HI-Z

NVCC_BBSM_1V8

GND

GND

GND

GND

GND GND

GND

ONOFF16,20
POR_B10,20

PMIC_ON_REQ10,12,20 JTAG_TCK 9
PMIC_STBY_REQ10,20 JTAG_TMS 9

JTAG_TDI 9
TAMPER016 JTAG_TDO 9
TAMPER116

EXP_nIRQ 9

ADC_IN0 16
ADC_IN1 16
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QSPI Flash on SDHC3FLASH: 16GB eMMC 5.1

QSPI NOR:
-  MT25QU512ABB8E12-0AAT  512Mb   Micron 
-  W25Q512JVEIQ                      512Mb  Winbond

QSPI NAND:
-  GD5F2GM7REYIG                  2Gb  GigaDevice
-  W25N02KWZIER                   2Gb  Winbond

Supported Flash Devices on WSON8X6:

GND test points should be put closely to signal test points.

GND test points should be put closely to signal test points.

NOTE:

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

 Close to CPU.

MicroSD 3.0

# Push-Push

A

Normal Operation, card insert
H

OE

L L
Normal Operation, card plug-outH

NOTE

L

H

H Simulation, card plug-out
H

X

Y

FT_SD_CD_EN->Low, FT_SD_PWR_EN ->Low   Plug Out
FT_SD_PWR_EN ->High, FT_SD_CD_EN->High, Plug In

Only for simulating SD card Plug-in/out, Remove these
circuits and install R217/R238 if test not required.

GND test points should be put closely to signal test points.

VDD_3V3

VDD_1V8

VDD_1V8

GND
VDD_1V8

VDD_1V8

GND GND

GND

GND

GND GND

GND

GND GND GND GND

VDD_3V3

NVCC_SD2

GND
NVCC_SD2

VDD_3V3

GND

VSD2_3V3
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Low for 3.3V default;
High for 1.8V.

PMIC: PF9453 CFG

PWR LED

1.8V/10mA

(3.3V/1.8V)/250mA
0.8V-3.3V / 25mV

VSYS pin is very senstive, should better be isolated with BUCK inputs and be connected to power input with dedicated trace.
VSYS pin should also be decoupled separately to AGND.

I2C ADDR: 0x32 (011 0010x)

POR_B Buffer

0.8V-3.0V / 25mV

Note:

2. WDOG_B is used as Cold Reset, external pull up is needed for BSDL mode.
3. AGND is sensitive, should be separated from GND(EPAD), don't short them directly.

1. PMIC_RST_B is used as Cold Reset as default.

#BUF w/ OD

# System Reset Button

Sense from Processor power pin when current sensing resistor is removed;
Sense from PMIC output for current measuring as default;

OD

OD

<LDO1>

0.5V-1.95V / 25mV

0.8V/200mA

Req I (mA)

0

0.8

4 BUCK1

PWR RAIL

VDD_SOC

1.1

2700

1.8LDO_SNVS 2

1000

10

1.06-1.1-1.14

T1

T3

2

1

200

MAX I (mA)

0.8-0.85-0.9

2000

0.85

2000

BUCK2

NVCC_BBSM_1P8

0.61-0.65-0.69

Tstep

T4

3

200

SEQ VOL (V)REGULATOR

0.76-0.8-0.9

RANGE(V)

1.8

VDD_ANAx_1P8 
NVCC_WAKEUP
VDD_USB_1P8
DDR_VDD1
VDD_1V8 

BUCK3

0.76-0.8-0.84

2000

VDD2_DDR/LPD4_VDD2

1500

VDD_ANA_0P8
VDD_USB_0P8

T2 LDO2

250

3.3

3.3 3.3

--

T5

POR_B

NVCC_AON
NVCC_GPIO
VDD_USB_3P3
VDD_3V3

8

7

3.0-3.3-3.45 2500

Load Switch

2500

1503.3/1.8

VSD_3V3

Tpor_b --

T5

POR_B

6

-- --

400

NVCC_SD2 3.3/1.8LDO1T6

400

BUCK45

1.71-1.8-1.89

1.65-1.8-1.95

0.85V/2.7A  DVS
0.6V-2.1875V / 12.5mV

0.6V-3.775V / 25mV

0.6V-3.775V / 25mV

3.3V/400mA

1.1V/2A

Low for disable;
High for enable, default with external PU.

0.6V-3.775V / 25mV

1.8V/2A

3.3V/2.5A

LPD4_VDD2_1V1
NVCC_BBSM_1P8

GND

VDD_SOC_0V85

GND

VDD_SOC_S

VDD_1P8

GND

VDD_3P3
GND AGND

GND
GND

GND AGND

VSD_3V3

GND

VSYS_5V GND

AGND

NVCC_BBSM_1P8

VSYS_5V NVCC_SD

GND

VSYS_5V VDD_ANA_0P8

GND
GND

VDD_1V8 VDD_3V3

VDD_3V3

GND

GND

GND

VSYS_5V

GND

VDD_3V3

GND

SYS_nRST16,20 POR_B 7,10,20

WDOG_B6,20 PMIC_nINT 9

PMIC_ON_REQ7,12,20

PMIC_STBY_REQ7,20

I2C2_SCL6,9
I2C2_SDA6,9

PMIC_32K_OUT 15

SD2_VSEL6

POR_B7,10,20 BUF_POR 9

SD2_nRST6
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C69
18pF
50V

MPF9453AVMA1HN

U23A

INB34_1
24

LX1_1
8

LX1_2
9

BUCK1FB
10

INB12_1
6

INB12_2
7

LX3_1
27

LX3_2
28

BUCK3FB
29

LX4_1
22

LX4_2
23

BUCK4FB
21

INB34_2
25

INB34_3
26

LX2_1
4

BUCK2FB
3

LSWIN
32

LSWOUT/DBUS_IN
33

LSW_EN/DBUS_OUT
30

LX2_2
5

TP74

R382
1.0K

C248 10uF16V

C81
22uF
10V

R481 0

R236 0

C92 4.7uF
10V

R237 0

C253 10uF
16V

C254 1uF
16V

R256
10K
5%

QZ2

32.768KHZ

12

R190
100K

C91 4.7uF
10V

C250
4.7uF
16V

C242 10uF16V

TP59

C75
22uF
10V

C74
22uF

DNP
10V

L8

0.47uH
1 2

R169 0

C84
22uF
10V

R188 0

L6

0.47uH
1 2

TP102

C82
22uF

DNP
10V

C76
22uF
10V

TP111

TP76

U34

74AUP1G07GW

NC
1

A
2

GND
3

Y
4

VCC
5

C239 10uF16V

C83
22uF

DNP
10V

R168 0

C257 4.7uF
10V

INT LDO

MPF9453AVMA1HN

U23B

VSYS
37

LDO_SNVS
38

LDO1
39

SD_VSEL
35

INL1
40

INL2
2

LDO2
1

VINT
36

C73
22uF
10V

TP66

C246 10uF16V

C90 2.2uF
10V

L9

0.47uH
1 2

C88
4.7uF
10V

R189 0

TP105

R191 0

TP113

C87 1uF 16V

D28
LED RED

A
C

C241 10uF16V

C89 1uF
16V

TP112

R193 1M
DNP

C286
0.1uF
25V

C70
18pF
50V

L5

0.47uH
1 2

R439 0

MPF9453AVMA1HN

U23C

PMIC_RST_B
18

PMIC_ON_REQ
15

PMIC_STBY_REQ
31

WDOG_B
20

POR_B
11

SCL
12

SDA
13

XTAL_IN
16

XTAL_OUT
17

CLK_32K_OUT
14

AGND
34

EPAD
41

IRQ_B
19

R242 0
DNP

R235
0

LX1

LX2

LX3

XIN_32K

XOUT_32K

LX4

VINTVSYS
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Curr Monitors

Fixed Curr Sense RES

Currt Sense Range SEL

0x14(0010100x)

U16

M3 PAC1934T

U21

Type

PAC1934T

Part

PAC1934T

AddressDevice

U64

U17

M1

T-sensor

PAC1934T

0x11(0010001x)

0x48(1001000x)PCT2075

FT4232 I2C Address Table

U18

0x13(0010011x)

M4

0 (TietoGND)
499
806

1,270
2,050

PAC1934T ADDR SEL RES
SMBus Address

0010_000x
0010_001x
0010_010x
0010_011x
0010_100x

Resistor (1%)

FSC: Vsense(100mV)/RS

10 OHM
FSC
10mA

RS

20mA 4.99 OHM
100mA 1 OHM
250mA 0.4 OHM
400mA 0.25 OHM
1A 0.1 OHM
2A 0.05 OHM
5A 0.02 OHM

SYS ID (RSV)

RS8

RS11

RS4

RS5

Power Measurement Equations:

I_sense = Vsense / Rs
Vout     = Vsense- = V(sense+) - Vsense
Power = I_sense x Vout

RS12

RS13

RS7

RS9

RS6

RS10

RS3

RS12

RS2-1+RS2-2

RS5

RS11

RS1-1+RS1-2

RS1-1

RS10

RS7

RS6

RS2-1

RS3

RS8

RS9

RS4

RS13

LPD4_VDD2_1V1

VBIAS: 2.5V - 5.5V

FSC_CTRL=H, SW ON, large FSC,  
Default (w/ or w/o debug USB)

5A

0.61V - 0.65V - 0.69V(Suspend)  
0.76V - 0.80V - 0.84V(Low drive)  
0.80V - 0.85V - 0.90V(Nominal)

FSC

RS1-1

1+0.02 OHM98mA

RS1-2

VIN: 0.6V - VBIAS

FSC_CTRL=L, SW OFF, small FSC

0.02 OHM
RS

0.05 OHM
48.8mA

1.06V - 1.10V - 1.17V

VBIAS: 2.5V - 5.5V

RS2-1

FSC_CTRL=H, SW ON, large FSC,  
Default (w/ or w/o debug USB)

RSFSC

# LPD4_VDD2

RS2-2

FSC_CTRL=L, SW OFF, small FSC

2+0.05 OHM
2A

VIN: 0.6V - VBIAS

VDD_SOC

Always-on LDO for Ld SW

SOM TEMP SENSOR

#I2C ADDR: 0b'1001000x

OD

# VDD_SOC

M2 0x12(0010010x)

VDD_1P8 NVCC_1V8

VDD_1P8 LPD4_VDD1

VDD_ANA_1V8

NVCC_BBSM_1P8 NVCC_BBSM_1V8

DCDC_5V VSYS_5V

VDD_1P8

VDD_3P3 VDD_USB_3V3

VDD_3P3 NVCC_3V3

NVCC_SD NVCC_SD2

VDD_ANA_0P8 VDD_ANA_0V8

VDD_3P3 VDD_3V3

VDD_1P8 VDD_1V8

VCC_FT_3V3 VCC_FT_3V3

GND

GND

VDD_SOC_0V85 VCC_FT_3V3

VDD_SOC

S1_VDD_SOC_0V8 GND

VDD_SOC

NVCC_BBSM_1P8 GND

NVCC_BBSM_1V8
VCC_FT_3V3

VDD_ANA_0P8

VDD_ANA_0V8

GND

VDD_1P8 VCC_FT_3V3

VDD_1V8

GND

LPD4_VDD2_1V1 GND

LPD4_VDD2
VCC_FT_3V3

S1_LPD4_VDD2

LPD4_VDD2

GND

VDD_3P3 VCC_FT_3V3

VDD_3V3

VDD_3P3 GND

NVCC_3V3

VDD_1P8 GND

VDD_ANA_1V8
VCC_FT_3V3

VDD_3P3

VDD_USB_3V3

GND

VDD_1P8 VCC_FT_3V3

NVCC_1V8

VDD_1P8 GND

LPD4_VDD1

DCDC_5V GND

VSYS_5V
VCC_FT_3V3

NVCC_SD

NVCC_SD2

GND

S1_VDD_SOC_0V8

VDD_SOC_0V85 VDD_SOC

VLS_3V3

GND

S1_LPD4_VDD2

LPD4_VDD2_1V1 LPD4_VDD2

VLS_3V3

GND

VLS_3V3

DCDC_5V VLS_3V3

GND GND
GND

GND

VCC_FT_3V3

VCC_FT_3V3

VCC_FT_3V3

GND

VLS_3V3

GND

GND

FT_EEDATA 20

FT_EECLK 20

FT_EECS 20

FSC_CTRL_H220

FT_SDA20
FT_SCL20

FSC_CTRL_H120
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C249
0.1uF
25V

C270
0.01uF

DNP
25V

R213 0

TP130

C85
0.01uF

DNP
25V

R149 0

R466 0

R197 0

D18

BAT54HT1

A C

R181 0

TP52

R155 0

R150 10K

R333
10K

TP71

TP69

R154
100K

U21

PAC1934T-I/JQ

SLOW/ALERT
1

VDD
2

GND
3

SM_CLK
4

SM_DATA
5

ADDRSEL
6

SENSE3-
7

SENSE3+
8

SENSE4-
9

SENSE4+
10

SENSE1+
11

SENSE1-
12

SENSE2+
13

SENSE2-
14

VDD_I/O
15

PWRDN
16

EP
17

R115 10K

TP63

R199 10K

C124
1uF
16V

TP109

R170 0

R448 0

TP119

TP159

R228 0

C274
0.01uF

DNP
25V

TP53

R440 0

R192 4.99 0.1%

R437 4.7K

R244 0.1 1%

C60
0.01uF

DNP
25V

R243 10.0 0.1%

R450 0

R441 499 1%

C71
1.0UF
10V

R145 10K DNP

R343 0

C51
0.01uF

DNP
25V

C96
4.7uF
10V

R152 0

U24
TPS22990N

VOUT
10

PG
7 NC

2

O
N

5

VIN_1
3

C
T

1

VIN_2
11

VBIAS
4

G
N

D
6

U18

PCT2075
OS

3

G
N

D
4

V
C

C
8

A0
7

A1
6

A2
5

SDA
1

SCL
2

E
P

_
G

N
D

9

TP68

C284
1.0UF
10V

R195 10K DNP

TP108

R281
2.2K

R175 2.0 1%

C78
220PF

DNP
50V

C79
0.01uF

DNP
25V

TP118

R134 0

C283
0.01uF

DNP
25V

R126 0

C53
0.01uF

DNP
25V

C67
0.22uF
50V

C59
0.01uF

DNP
25V

R182 0

R436 10K

TP124

R159 0

TP116 C272
0.1uF
25V

TP85

TP37

TP57

R470 10K

R174 0.05 1%
C50
1.0UF
10V

TP145

R183 0

R184 0

93LC56BT
U42

DO
1

V
S

S
2

DI
3

CLK
4

CS
5

V
C

C
6

TP92

R165 0

TP106

R451 0

TP121

R128 10K

TP38

R460 0

C65
1.0UF
10V

TP131

U17

PAC1934T-I/JQ

SLOW/ALERT
1

VDD
2

GND
3

SM_CLK
4

SM_DATA
5

ADDRSEL
6

SENSE3-
7

SENSE3+
8

SENSE4-
9

SENSE4+
10

SENSE1+
11

SENSE1-
12

SENSE2+
13

SENSE2-
14

VDD_I/O
15

PWRDN
16

EP
17

R435 0

R231 0

R232 0

R185 0.1 1%

TP117

TP147

R214 4.7K

R234 0.25 1%

C54
0.1uF
25V

R176 1.27K 1%

C57
0.01uF

DNP
25V

R251 0.25 1%

R220 0

C72
0.01uF

DNP
25V

C97
0.22uF
50V

U33

RT9193

VIN
1

EN
3

GND
2

VOUT
5

BP
4

R261 0.02 0.5%

C66
0.1uF
25V

TP46

R160 0

TP58

R295 0

R230 2.05K 1%

TP91

R132 0

C55
0.01uF

DNP
25V

TP126

C56
0.01uF

DNP
25V

R240 1.0 1%
R461 0

C52
1.0UF
10V

R120 10K DNP

R459 0

R469 0

C64
1.0UF
10V

TP132

C265
0.01uF

DNP
25V

C68
0.01uF

DNP
25V

R124 10K

U64

PAC1934T-I/JQ

SLOW/ALERT
1

VDD
2

GND
3

SM_CLK
4

SM_DATA
5

ADDRSEL
6

SENSE3-
7

SENSE3+
8

SENSE4-
9

SENSE4+
10

SENSE1+
11

SENSE1-
12

SENSE2+
13

SENSE2-
14

VDD_I/O
15

PWRDN
16

EP
17

C311
0.1uF
25V

C63
220PF

DNP
50V

TP120

C58
0.1uF
25V

C240
0.1uF
25V

TP70

R164 0

R127 0

R438 10K

R241 0.02 0.5%

R463 10K

R180 10K

TP81

D19

BAT54HT1

A C

R449 0

TP139

R227 0

R215 0

R156 0

R250 1.0 1%

R296
10K

U19
TPS22990N

VOUT
10

PG
7 NC

2

O
N

5

VIN_1
3

C
T

1

VIN_2
11

VBIAS
4

G
N

D
6

TP158

R200 0

R179 0.02 0.5%

R166 0

R167 0

R222 0.25 1%

R148 0

U16

PAC1934T-I/JQ

SLOW/ALERT
1

VDD
2

GND
3

SM_CLK
4

SM_DATA
5

ADDRSEL
6

SENSE3-
7

SENSE3+
8

SENSE4-
9

SENSE4+
10

SENSE1+
11

SENSE1-
12

SENSE2+
13

SENSE2-
14

VDD_I/O
15

PWRDN
16

EP
17

C243
1.0UF
10V

R161 0

R260 0.05 1%
C62
0.01uF

DNP
25V

TP127

R342 0

R332
10K

TP56

TP80

R162 806 1%

R464 10K DNP

R125 0

EE_DATA FT_EEDATA

EE_CLK FT_EECLK

EE_CS FT_EECS

M1_SCL FT_SCL
M1_SDA FT_SDA

M2_SCL FT_SCL
M2_SDA FT_SDA

M3_SCL FT_SCL
M3_SDA FT_SDA

M4_SCL FT_SCL
M4_SDA FT_SDA

LPD4_VDD2_SW

FT_TEMP_nINT

FT_SDA
FT_SCL

VDD_SOC_SW



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

BOTTOM Layer

GND TP

TOP Layer

EN PD: 76-124K
EN > 2.0V

#bleeder

PERIPHERAL POWER

LD SW

VIN:  0.5-13.5V
VCC: 3.0-5.5V
Imax:10.5A

OVLO=0, OVP threshold=23V

GND TESTLOOP

# 5.2V/8A

Vout = (R1+R2) * Vfb(0.64V) / R2 

SYSTEM POWER

Vovlo= Vth*(R1 + R2)/R2

R2

RT=32K Freq=1MHz
RT=66K Freq=500KHz
RT=135K Freq=250KHz

Css=1nF Tss=0.5ms
Css=4.7nF Tss=1.6ms
Css=33nF Tss=10ms

R1

USB TYPE-C PD 

Unconnected

O

ON
1-2/4-5

# I2C ADDR: 0b'1010010X

SYS PWR SW

1010011x

O

O 1010010x

#C1 C2 PIN used for layout convenient

R2

1010001x#default "L"

U
S

B
 C

P
D

# Control CC for Type-C PD power on/off control

PD ADAPTER

GND

Dev ADDR

I/OD

O/OD

CC OVP

R1

1010000x

3-2/6-5

SW
OFF <Default>   

10 K pull-up to BYPASS

default "UFP" mode

SLV_ADDR

100 K pull-up to BYPASS

SCREW HOLE

GND

USB_PD_VBUS USB_PD_VBUS_F

VBUS_IN

VLDO_3V3
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24 RXD0/RXDLY
25

RXCTL/PHYAD2
26 RXC/PHYAD1
27

DVDD_RG
28

DVDD33
29

LDO_OUT
30

INT/PME
31

CFG_EXT/LED0
32

CFG_LDO0/LED1
33

CFG_LDO1/LED2
34

CLKOUT
35

XTAL_IN
36

XTAL_OUT/ EXT_CLK
37

AVDD09_3
38

RSET
39

AVDD33_2
40

GND
41

MDIP0
1

R462 0

R446
4.7K
DNP

GND21

R471
1.5K
1%

R254
4.7K
DNP

ETH1_CT

ETH1_LED1/CFGLDO0

ENET1_MDIO ETH1_TRX0_P
ENET1_MDC ETH1_TRX0_N ETH1_10/100M_Link/Active ETH1_LED0/CFG_EXT

ENET1_RD0 ENET1_RXDLY ETH1_TRX1_P ETH1_TRX0_P
ENET1_RD1 ENET1_TXDLY ETH1_TRX1_N ETH1_TRX0_N
ENET1_RD2 ENET1_PLLOFF ETH1_TRX1_P
ENET1_RD3 ENET1_PHYAD0 ETH1_TRX2_P ETH1_TRX1_N
ENET1_RXC ENET1_PHYAD1 ETH1_TRX2_N ETH1_TRX2_P
ENET1_RX_CTL ENET1_PHYAD2 ETH1_TRX2_N

ETH1_TRX3_P ETH1_TRX3_P
ENET1_TD0 ETH1_TRX3_N ETH1_TRX3_N
ENET1_TD1 ETH1_LED2/CFGLDO1
ENET1_TD2
ENET1_TD3 ETH1_LED0/CFG_EXT
ENET1_TXC ETH1_LED1/CFGLDO0 ETH1_1000M_Link/Active
ENET1_TX_CTL ETH1_LED2/CFGLDO1

ETH1_CLK125_OUT
ENET1_nRST
ENET1_nINT

ETH1_DVDD3V3

ETH1_AVDD3V3
ETH1_XTALO

ETH1_XTALI

ETH1_TRX2_P ETH1_TRX2_P

ETH1_TRX2_N ETH1_TRX2_N

ETH1_TRX3_P
ETH1_DVDD1V0

ETH1_TRX3_N

ETH1_TRX0_P ETH1_TRX0_P

ETH1_TRX0_N ETH1_TRX0_N

ETH1_AVDD1V0

ETH1_TRX1_P ETH1_TRX1_P

ETH1_TRX1_N ETH1_TRX1_N
ENET1_TXC
ENET1_TD0
ENET1_TX_CTL

ENET1_RXC
ENET1_RD0
ENET1_RX_CTL

ENET1_TXDLY
ENET1_RXC ETH1_LED0/CFG_EXT ENET1_RXDLY

ETH1_LED1/CFGLDO0 ETH1_LED2/CFGLDO1 ENET1_PHYAD2
ENET1_PHYAD1

ETH1_LED2/CFGLDO1 ETH1_LED1/CFGLDO0 ENET1_PHYAD0

ENET1_PLLOFF

ETH1_TRX3_P

ETH1_TRX3_N
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#GPIO_IO10
#GPIO_IO09

Ru

Rd

Vout = (Rd+Ru) * Vfb / Rd

Vfb=0.6V

# 3.3V/4A

MODE:
  >1.2V PWM
  <0.4V PFM

# Discharge Resistor: 150 OHM

o

# PIN64 has been defined as VIO-1.8V from M.2 4.0
SPEC, R957 kept as the compatible design

i

IW61X GPIO12-15

#SPI3_MISO

# Current Consumption Limit Peak: 2500mA

o

#GPIO_IO13

NXP IW61X

#GPIO_IO09

# DEFAULT M.2 MODULE:

#UART7_CTS <I>
#SPI_CLK#UART7_RTS <O>

i/o

#GPIO_IO08

o

i

APCI0452-P001A

o

#SPI_TXD

i

#SPI3_CS

DIM:  2230

i.MX91 GPIO8-11

2230223022302230

#GPIO_IO12

# Ultra height reserved for M.2 expansion adapter board

#SPI3_MOSI
#GPIO_IO15

#SPI3_CLK

M.2 KEY-E

SPI for 802.15.4

Note:

i

LS

i

i

BT STAT

M.2 SCREW

#GPIO_IO14

#GPIO_IO08

WLAN STAT

#UART7_RXD

2230: SDIO/UART/SPI/PCM/I2C for WiFi/BT/802.15.4

#PCM: MASTER/SLAVE SUPPORT
o

#SPI_RXD

H:6.85MM

#GPIO_IO10

#SPI_FRM

#GPIO_IO11

#UART7_TXD

o

RSV for WiFi/BT

Make sure the level shifters are Off before M.2 power is on.

o

Level Shifter

NTS0104GU12

VCC(A) <= VCC(B)

NXB0104GU12

NLSX3014MUTAG

Power

#Second SRC for LS：

FXLA0104QFX

TXB0104QRUTRQ1

LS

VCC(A) <= VCC(B)

LSF0204RUTR

TXB0304RUTR

#Second SRC for LS：

PI4ULS3V304A

#GPIO_IO11

Default power on to support boot from M.2 QSPI
NOR/NAND card.

M.2

PIN38
PIN40

PIN42

PIN64

DCDC_5V VEXT_3V3

VDD_3V3 VDD_3V3 VDD_1V8 VDD_1V8

GND
GND GND GND

VDD_3V3

GND

GND VEXT_3V3
GNDDCDC_5V

GND

GND
GND

VDD_1V8

VDD_3V3 VDD_1V8

VEXT_3V3

GND GND

VEXT_3V3

VEXT_3V3

GND

GND

VEXT_3V3

VDD_3V3 VDD_1V8

GND GND

VDD_1V8

GND

GND GND

GND

VEXT_3V3

GND
GND

EXT1_PWREN9

SD3_nWAKE9

M2_nALERT9
I2C1_SCL6,9,12
I2C1_SDA6,9,12

M2_SAI1_TXD09
M2_SAI1_RXD09

M2_SD_CLK9 M2_SAI1_TXFS9
M2_SD_CMD9 M2_SAI1_TXC9
M2_SD_DATA09
M2_SD_DATA19
M2_SD_DATA29
M2_SD_DATA39 M2_UART_nWAKE 9

UART5_RXD 9
SD3_nRST9

UART5_TXD 9

M2_nDIS2 9
M2_nDIS1 9

PMIC_32K_OUT 10

RTC_CLKO 17

SPI3_CS09
SPI3_CLK9
SPI3_MISO9
SPI3_MOSI9

UART5_CTSI 9
UART5_RTSO 9
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U44

NTB0104GU12

G
N

D
6

B2
9

V
C

C
B

1
1

V
C

C
A

1

B1
10

OE
12

A1
2

A2
3

A3
4

A4
5B3

8

B4
7

R345 0
DNP

Q9

NX3008NBKW,115

1

2
3

R293
10K
DNPR279 1K DNP

A < B

U41

LSF0204GU12X

G
N

D
6

B2
9 V

R
E

F
_
B

1
1

V
R

E
F

_
A

1

B1
10

EN
12

A1
2

A2
3

A3
4

A4
5B3

8

B4
7

R316 0

R354
10K

C190
22uF
10V

BH3
SMTSO-M2.5-5ET

TP182

R349 0

R292
10K
DNP

R356 0

R353 0

R146 0 DNP

C122
1000pF
50V

R348 0

R291
10K

TP141

TP184

R272
100K

TP183

R314 100K

C99
22uF
16V

R358 0

R324 0

R290
10K

R347 0

TP142

C98
22uF
16V

R325
10K

D27 LED GREEN
AC

C103
22uF
10V

U32

MP2147GD

VIN1
8

MODE/VCON
6

RAMP
4EN

5

PG
7

OUT
2

SW2
9SW1
1

FB
3

GND
10

VIN2
11

R157 0

R269
41.2K
1%

TP180

C123 1000pF
DNP

50V

R318 1K

R326
10K

C179
0.1uF
25V

R352 0

C100
0.1uF
25V

C158
0.1uF
25V

TP177

C307
0.1uF
25V

L10

0.47uH
1 2

R277 100K

TP179

R327
10K

R480 0
DNP

C186
0.1uF
25V

C167
0.1uF
25V

R268
187K
1%

C308
0.1uF
25V

M.2 / NGFF

1
.8

V
1
.8

V
1
.8

V

1
.8

V

KEY E

J8

M.2 SKT KEY-E

UART_RTS
36UART_CTS
34

SDIO_DATA0
13 SDIO_CMD
11 SDIO_CLK
9

I2S_SD_IN
12I2S_WS
10

GND10
69

REFCLK_P0
47

GND11
75

I2S_SD_OUT
14

I2C_CLK
60

VEN_DEF1
38

ALERT
62

VEN_DEF3
42

USB_D+
3

VEN_DEF2
40

REFCLK_N0
49

USB_D-
5

PET_P0
35

PET_N0
37

PER_P0
41

PER_N0
43

PERST0
52

CLKREQ0
53

PEWAKE0
55

SDIO_DATA2
17 SDIO_DATA1
15

SDIO_WAKE
21 SDIO_DATA3
19

SDIO_RST
23 UART_RXD

22UART_WAKE
20

UART_TXD
32

I2C_DATA
58

I2S_SCK
8

COEX1
48COEX2
46COEX3
44

SUSCLK
50

LED2
16

LED1
6

W_DISABLE2
54

REFCLK_N1
73 REFCLK_P1
71

3V3_3
72

3V3_4
74

W_DISABLE1
56

PET_P1
59

PET_N1
61

PER_P1
65

PER_N1
67

PERST1
66

CLKREQ1
68

PEWAKE1
70

RESERVED
64

GND1
1

GND2
7

GND3
18

GND4
39

GND5
33

GND6
45

GND7
51

GND8
57

GND9
63

3V3_1
2

3V3_2
4

C309
0.1uF
25V

R276 1K

R328
10K

R346 0

R355 0

C178
0.1uF
25V

R351 0

R357 0

R386
10K
DNP

R315

120K

R350
4.7K
5%

R310

100K

C310
0.1uF
25V

R286 1K DNP

U43

NTB0104GU12

G
N

D
6

B2
9

V
C

C
B

1
1

V
C

C
A

1

B1
10

OE
12

A1
2

A2
3

A3
4

A4
5B3

8

B4
7

R387
10K
DNP

C185
0.1uF
25V

D26 LED_ORANGE
AC

R273 100K DNP

TP178

TP181

R344 100

R322 1K

C191
22uF
10V

M2_nDIS1

M2_PWRON

SD3_nWAKE M2_SD_nWAKE
M2_nALERT M2_ALERT_B
I2C1_SCL I2C1_SCL_1V8
I2C1_SDA I2C1_SDA_1V8

M2_LS_OE

M2_USB_DP
M2_USB_DN M2_LED1# M2_PCM_OUT

M2_PCM_CLK M2_PCM_IN
M2_SD_CLK M2_PCM_SYNC M2_PCM_SYNC
M2_SD_CMD M2_PCM_IN M2_PCM_CLK
M2_SD_DATA0 M2_PCM_OUT
M2_SD_DATA1 M2_LED2# M2_nDIS2
M2_SD_DATA2
M2_SD_DATA3 M2_UART_nWAKE
M2_SD_nWAKE M2_UART_RXD
M2_SD_nRST

M2_UART_TXD
M2_UART_CTS
M2_UART_RTS
VEN_SPI_MOSI
VEN_SPI_MISO
VEN_SPI_CLK

SUSCLK SUSCLK_32K
PERST
M2_DIS2
M2_DIS1
M2_I2C_SDA I2C1_SDA_1V8
M2_I2C_SCL I2C1_SCL_1V8 M2_32K_IN
M2_ALT_B M2_ALERT_B
VEN_SPI_CS/1V8

VEN_SPI_CS
i.MX_SPI_CS
i.MX_SPI_CLK
i.MX_SPI_MISO
i.MX_SPI_MOSI

M2_LS_OE

VEN_SPI_MOSI i.MX_SPI_MOSI
VEN_SPI_CS i.MX_SPI_CS
VEN_SPI_MISO i.MX_SPI_MISO
VEN_SPI_CLK i.MX_SPI_CLK

EXT1_PWREN
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EN=H:   Disable

TAMPER

EN=L:   Enable

I.MX91 9x9 package doesn't have TX_SYNC on GPIO_IO pads, need to use TX_SYNC from  other
pads like UART2_TXD, or use RX_SYNC(GPIO_IO19) with RX_BCLK(GPIO_IO18) instead. 

EXP Power

Buttons

5V@2.5A

3.3V@2.5A

ADC x2 CH
# Prevent PWR SEQ violation from ADC port

SEL=L:   Dx->SxA

SAI3.RXBCLK

SAI3.RXSYNC

SAI3 TX/RX Selection

SEL=H:   Dx->SxB

TX CLK/SYNC
SAI3.TXSYNC

RX CLK/SYNC

SAI3.TXBCLK

GPIO3_I2C4.SCL

GPIO23_SPDIF_OUT

GPIO21_SAI3.TXDATA0

GPIO12_PDM_BITSTREAM2

GPIO18_SAI3.RXBCLK

DC_GPIO1

GPIO13_PDM_BITSTREAM_3

GPIO00_MIC_MUTE_INT

GPIO11_SPI3.SCK

GPIO2_I2C4.SDA

GPIO8_SPI3.CS0

GPIO24_DC_INT

GPIO14_UART3.TX

GPIO19_SAI3.RXSYNC

GPIO27_PUSHBUTTON_INT

GPIO05_PDM_BITSTREAM_0

GPIO17_SAI3_MCLK

GPIO22_SPDIF_IN

GPIO9_SPI3.SIN

GPIO20_SAI3.RXDATA0

Green for Audio-Hat board

GPIO7_SPI3.CS1

GPIO15_UART3.RX

GPIO25_DC_RESET

GPIO06_PDM_BITSTREAM_1

GPIO4_PDM.CLK

GPIO10_SPI3.SOUT

IO EXPI

RGB LED w/ PWM

spi6.PCS0
spi6.SIN
spi6.SOUT
spi6.SCK
spi7.PCS0
spi7.SIN
spi7.SOUT
spi7.SCK
tpm6.CH0
tpm3.EXTCLK
tpm4.EXTCLK
tpm5.EXTCLK
spi8.PCS0
spi8.SIN
spi8.SOUT
spi8.SCK
uart3.CTS_B
uart3.RTS_B
spi5.PCS0
spi5.SIN
spi5.SOUT
spi5.SCK
tpm5.CH1
tpm6.CH1
tpm3.CH3
tpm4.CH3
tpm5.CH3
tpm6.CH3

ALT4

lcdif.PCLK
lcdif.DE
lcdif.VSYNC
lcdif.HSYNC
lcdif.D[0]
lcdif.D[1]
lcdif.D[2]
lcdif.D[3]
lcdif.D[4]
lcdif.D[5]
lcdif.D[6]
lcdif.D[7]
lcdif.D[8]
lcdif.D[9]
lcdif.D[10]
lcdif.D[11]
lcdif.D[12]
lcdif.D[13]
lcdif.D[14]
lcdif.D[15]
lcdif.D[16]
lcdif.D[17]
lcdif.D[18]
lcdif.D[19]
lcdif.D[20]
lcdif.D[21]
lcdif.D[22]
lcdif.D[23]

sai3.RX_SYNC

sai3.TX_DATA[0]

sai3.RX_BCLK

sai3.TX_SYNC

i2c5.SDA
i2c5.SCL
i2c6.SDA
i2c6.SCL
i2c6.SDA
i2c6.SCL
i2c7.SDA
i2c7.SCL
i2c7.SDA
i2c7.SCL
i2c8.SDA
i2c8.SCL
i2c8.SDA
i2c8.SCL
uart4.TX
uart4.RX
uart4.CTS_B
uart4.RTS_B
tpm5.CH2
tpm6.CH2
tpm3.CH1
tpm4.CH1
i2c5.SDA
i2c5.SCL
spi6.PCS1
spi7.PCS1
spi8.PCS1
spi5.PCS1

ALT2 ALT5ALT0

gpio2.IO[0]
gpio2.IO[1]
gpio2.IO[2]
gpio2.IO[3]
gpio2.IO[4]
gpio2.IO[5]
gpio2.IO[6]
gpio2.IO[7]
gpio2.IO[8]
gpio2.IO[9]
gpio2.IO[10]
gpio2.IO[11]
gpio2.IO[12]
gpio2.IO[13]
gpio2.IO[14]
gpio2.IO[15]
gpio2.IO[16]
gpio2.IO[17]
gpio2.IO[18]
gpio2.IO[19]
gpio2.IO[20]
gpio2.IO[21]
gpio2.IO[22]
gpio2.IO[23]
gpio2.IO[24]
gpio2.IO[25]
gpio2.IO[26]
gpio2.IO[27]
gpio2.IO[28]
gpio2.IO[29]

GPIO_IO00
GPIO_IO01
GPIO_IO02
GPIO_IO03
GPIO_IO04
GPIO_IO05
GPIO_IO06
GPIO_IO07
GPIO_IO08
GPIO_IO09
GPIO_IO10
GPIO_IO11
GPIO_IO12
GPIO_IO13
GPIO_IO14
GPIO_IO15
GPIO_IO16
GPIO_IO17
GPIO_IO18
GPIO_IO19
GPIO_IO20
GPIO_IO21
GPIO_IO22
GPIO_IO23
GPIO_IO24
GPIO_IO25
GPIO_IO26
GPIO_IO27
GPIO_IO28
GPIO_IO29

isi.PCLK
isi.D[0]
isi.FRAME_VALID
isi.LINE_VALID
pdm.CLK
pdm.BIT_STREAM[0]
pdm.BIT_STREAM[1]
isi.D[1]
isi.D[2]
isi.D[3]
isi.D[4]
isi.D[5]
pdm.BIT_STREAM[2]
pdm.BIT_STREAM[3]
isi.D[6]
isi.D[7]
pdm.BIT_STREAM[2]
isi.D[8]
isi.D[9]
pdm.BIT_STREAM[3]
pdm.BIT_STREAM[0]
pdm.CLK
spdif1.IN
spdif1.OUT

can2.TX
pdm.BIT_STREAM[1]
can2.RX
can1.TX
can1.RX

IO PAD ALT3

uart5.TX
uart5.RX
uart5.CTS_B
uart5.RTS_B
uart6.TX
uart6.RX
uart6.CTS_B
uart6.RTS_B
uart7.TX
uart7.RX
uart7.CTS_B
uart7.RTS_B
uart8.TX
uart8.RX
uart8.CTS_B
uart8.RTS_B
spi4.PCS2
spi4.PCS1
spi4.PCS0
spi4.SIN
spi4.SOUT
spi4.SCK
tpm6.EXTCLK

dap.TDO_SWO
dap.TCLK_SWCLK
dap.TDI
dap.TMS_SWDIO

ALT1

i2c3.SDA
i2c3.SCL
i2c4.SDA
i2c4.SCL
tpm3.CH0
tpm4.CH0
tpm5.CH0
spi3.PCS1
spi3.PCS0
spi3.SIN
spi3.SOUT
spi3.SCK
tpm3.CH2
tpm4.CH2
uart3.TX
uart3.RX
sai3.TX_BCLK
sai3.MCLK
sai3.RX_BCLK
sai3.RX_SYNC
sai3.RX_DATA[0]
sai3.TX_DATA[0]
usdhc3.CLK
usdhc3.CMD
usdhc3.DATA0
usdhc3.DATA1
usdhc3.DATA2
usdhc3.DATA3
i2c3.SDA
i2c3.SCL

ALT7ALT6

I2C CN

EXP_3V3 EXP_5V

GND GND

VDD_3V3

GND
VDD_3V3

VDD_3V3

GND

GND

VEXT_3V3

VEXT_3V3 EXP_3V3
NVCC_BBSM_1V8

GND
GND

GND

VDD_5V EXP_5V GND

GND

GND

GND

GND

VDD_3V3

GND

VDD_3V3 VDD_1V8

GND

GND

GND
GND GND GND

GPIO_IO026
GPIO_IO036
GPIO_IO046 GPIO_IO14 6

GPIO_IO15 6
GPIO_IO176 GPIO_IO18 6
IOEXP_IO279

IOEXP_IO24 9

EXP_GPIO_IO109
EXP_GPIO_IO099 IOEXP_IO25 9
EXP_GPIO_IO119 EXP_GPIO_IO08 9

GPIO_IO07 6
GPIO_IO006 GPIO_IO01 6
GPIO_IO056
GPIO_IO066 GPIO_IO12 6
GPIO_IO136
GPIO_IO196

GPIO_IO20 6
GPIO_IO21 6

GPIO_IO16 6
SAI3_TX_SYNC 6,21

SAI3_TX/RX_SEL9

SAI3_EN_B9

EXP3V3_EN9

TAMPER07 TAMPER1 7

EXP5V_EN9

ONOFF 7,20

ADC_IN0 7
ADC_IN1 7

SYS_nRST 10,20
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CTL Signal Isolation
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A=H:  Y= high-impedance (Z) 

Default High to enable SD card detect, use buffer to avoid leakage.
Note:

If USB debug cable is not plugged in, the control signals can still be high as default.

If USB debug cable is not plugged in, the control signals can still be high as default.
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USB C PD

0x21 (0b'0100001x)

Max SPEED

FTDI-I2C

MX-I2C1

PMIC
1MHz Fm+ 3.3V

DESCRIPTION

3.3V

IO EXP

3.3V
0x22 (0b'0100010x)

3.3V

3.3V1MHz Fm+

USB Load Switch

400KHz

3.3V
MX-I2C1

VOL

MX-I2C1
USB C  USB1

IO EXP for IRQ/OUTPUT

I2C ADDR

1MHz Fm+
0x52 (0b'1010010x)
0x50 (0b'1010000x)
0x71 (0b'1110010x)

PORT

MX-I2C2

400KHz

MX-I2C2

400KHz

U11 P3T1085UK 0x48 (0b'1001000x) MX-I2C1/I3C1 3.3V Temp Sensor (I3C support)
Ext RTCU12 MX-I2C1 400KHz0x53 (0b'1010011x) 3.3VPCF2131TF

0x32 (0b'0110010x)MPF9453AVMA1HNU23

MX-I2C1 400KHz M.2 / NGFF KEY-E0x20 (0b'0100000x) 1.8VPCAL6408AEX1Z

FT4232 I2C DEV TABLE

Power Monitor
Power Monitor

Temp Sensor

Power Monitor
Power Monitor

i.MX91 I2C DEV TABLE

I3C-12.5MHz
J8

Max SPEEDI2C ADDR

3.3V
3.3V

3.3V

PORT

3.3V

VOL DESCRIPTIONDEVICEPART

0x13 (0b'0010011x)

0x48 (0b'1001000x)
0x14 (0b'0010100x)

1MHz Fm+

U18

U17

0x11 (0b'0010001x)

1MHz Fm+

U64
U16

1MHz Fm+

PAC1934T

PCT2075

PAC1934T

1MHz Fm+PAC1934TU21

PAC1934T
1MHz Fm+

FTDI-I2C
FTDI-I2C
FTDI-I2C
FTDI-I2C
FTDI-I2C 3.3V

0x12 (0b'0010010x)
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Alt7Alt4IOPAD Alt1 Alt2 Alt6Alt5
spi6.PCS0
spi6.SIN
spi6.SOUT
spi6.SCK
spi7.PCS0
spi7.SIN
spi7.SOUT
spi7.SCK
tpm6.CH0
tpm3.EXTCLK
tpm4.EXTCLK
tpm5.EXTCLK
spi8.PCS0
spi8.SIN
spi8.SOUT
spi8.SCK
uart3.CTS_B
uart3.RTS_B
spi5.PCS0
spi5.SIN
spi5.SOUT
spi5.SCK

sai1.RX_SYNC
sai1.RX_BCLK

sai1.MCLK

lptmr1.ALT1
lptmr1.ALT2
lptmr1.ALT3
mqs1.LEFT
can1.RX
can1.TX
mqs1.RIGHT

i2c3.SDA
i2c3.SCL
i2c4.SDA
i2c4.SCL
tpm3.CH0
tpm4.CH0
tpm5.CH0
spi3.PCS1
spi3.PCS0
spi3.SIN
spi3.SOUT
spi3.SCK
tpm3.CH2
tpm4.CH2
uart3.TX
uart3.RX
sai3.TX_BCLK
sai3.MCLK
sai3.RX_BCLK
sai3.RX_SYNC
sai3.RX_DATA[0]
sai3.TX_DATA[0]

mqs2.LEFT

mqs2.RIGHT
uart3.DCD_B
uart3.RIN_B

enet2.TX_CLK/ENET_CLK_ROOT
uart3.RTS_B
uart3.TX
uart3.DTR_B
enet_qos.TX_ER
uart3.DSR_B
enet_qos.RX_ER
uart3.RX
uart3.CTS_B

flexspi.A_SS1_B
flexspi.A_DATA[4]
flexspi.A_DATA[5]
flexspi.A_DATA[6]
flexspi.A_DATA[7]
flexspi.A_DQS
usdhc2.WP
flexspi.A_SCLK
flexspi.A_SS0_B
flexspi.A_DATA[0]
flexspi.A_DATA[1]
flexspi.A_DATA[2]
flexspi.A_DATA[3]
enet_qos.1588_EVENT0_IN
enet_qos.1588_EVENT0_OUT
enet2.1588_EVENT0_IN
enet2.1588_EVENT0_OUT
enet2.1588_EVENT1_IN
enet2.1588_EVENT1_OUT
lptmr2.ALT1
lptmr2.ALT2
i3c1.SCL
i3c1.SDA
i3c1.PUR

seco.RX
seco.TX
uart1.CTS_B
uart1.RTS_B
mqs1.LEFT
mqs1.RIGHT

sai1.TX_DATA[1]
uart2.CTS_B
uart2.RTS_B
sai1.MCLK

Alt0 Alt3

sai3.RX_SYNC

sai3.TX_DATA[0]

sai3.RX_BCLK

sai3.TX_SYNC

sai3.TX_SYNC

GPIO_IO00
GPIO_IO01
GPIO_IO02
GPIO_IO03
GPIO_IO04
GPIO_IO05
GPIO_IO06
GPIO_IO07
GPIO_IO08
GPIO_IO09
GPIO_IO10
GPIO_IO11
GPIO_IO12
GPIO_IO13
GPIO_IO14
GPIO_IO15
GPIO_IO16
GPIO_IO17
GPIO_IO18
GPIO_IO19
GPIO_IO20
GPIO_IO21
CCM_CLKO1
DAP_TDI
DAP_TMS_SWDIO
DAP_TCLK_SWCLK
DAP_TDO_TRACESWO
ENET1_MDC
ENET1_MDIO
ENET1_TD3
ENET1_TD2
ENET1_TD1
ENET1_TD0
ENET1_TX_CTL
ENET1_TXC
ENET1_RX_CTL
ENET1_RXC
ENET1_RD0
ENET1_RD1
ENET1_RD2
ENET1_RD3
SD1_CLK
SD1_CMD
SD1_DATA0
SD1_DATA1
SD1_DATA2
SD1_DATA3
SD1_DATA4
SD1_DATA5
SD1_DATA6
SD1_DATA7
SD1_STROBE
SD2_VSELECT
SD3_CLK
SD3_CMD
SD3_DATA0
SD3_DATA1
SD3_DATA2
SD3_DATA3
SD2_CD_B
SD2_CLK
SD2_CMD
SD2_DATA0
SD2_DATA1
SD2_DATA2
SD2_DATA3
SD2_RESET_B
I2C1_SCL
I2C1_SDA
I2C2_SCL
I2C2_SDA
UART1_RXD
UART1_TXD
UART2_RXD
UART2_TXD
PDM_CLK
PDM_BIT_STREAM0
PDM_BIT_STREAM1
SAI1_TXFS
SAI1_TXC
SAI1_TXD0
SAI1_RXD0
WDOG_ANY

gpio2.IO[0]
gpio2.IO[1]
gpio2.IO[2]
gpio2.IO[3]
gpio2.IO[4]
gpio2.IO[5]
gpio2.IO[6]
gpio2.IO[7]
gpio2.IO[8]
gpio2.IO[9]
gpio2.IO[10]
gpio2.IO[11]
gpio2.IO[12]
gpio2.IO[13]
gpio2.IO[14]
gpio2.IO[15]
gpio2.IO[16]
gpio2.IO[17]
gpio2.IO[18]
gpio2.IO[19]
gpio2.IO[20]
gpio2.IO[21]
ccmsrcgpcmix.CLKO1
dap.TDI
dap.TMS_SWDIO
dap.TCLK_SWCLK
dap.TDO_TRACESWO
enet_qos.MDC
enet_qos.MDIO
enet_qos.RGMII_TD3
enet_qos.RGMII_TD2
enet_qos.RGMII_TD1
enet_qos.RGMII_TD0
enet_qos.RGMII_TX_CTL
enet_qos.RGMII_TXC
enet_qos.RGMII_RX_CTL
enet_qos.RGMII_RXC
enet_qos.RGMII_RD0
enet_qos.RGMII_RD1
enet_qos.RGMII_RD2
enet_qos.RGMII_RD3
usdhc1.CLK
usdhc1.CMD
usdhc1.DATA0
usdhc1.DATA1
usdhc1.DATA2
usdhc1.DATA3
usdhc1.DATA4
usdhc1.DATA5
usdhc1.DATA6
usdhc1.DATA7
usdhc1.STROBE
usdhc2.VSELECT
usdhc3.CLK
usdhc3.CMD
usdhc3.DATA0
usdhc3.DATA1
usdhc3.DATA2
usdhc3.DATA3
usdhc2.CD_B
usdhc2.CLK
usdhc2.CMD
usdhc2.DATA0
usdhc2.DATA1
usdhc2.DATA2
usdhc2.DATA3
usdhc2.RESET_B
i2c1.SCL
i2c1.SDA
i2c2.SCL
i2c2.SDA
uart1.RX
uart1.TX
uart2.RX
uart2.TX
pdm.CLK
pdm.BIT_STREAM[0]
pdm.BIT_STREAM[1]
sai1.TX_SYNC
sai1.TX_BCLK
sai1.TX_DATA[0]
sai1.RX_DATA[0]
wdog1.WDOG_ANY

isi.PCLK
isi.D[0]
isi.FRAME_VALID
isi.LINE_VALID
pdm.CLK
pdm.BIT_STREAM[0]
pdm.BIT_STREAM[1]
isi.D[1]
isi.D[2]
isi.D[3]
isi.D[4]
isi.D[5]
pdm.BIT_STREAM[2]
pdm.BIT_STREAM[3]
isi.D[6]
isi.D[7]
pdm.BIT_STREAM[2]
isi.D[8]
isi.D[9]
pdm.BIT_STREAM[3]
pdm.BIT_STREAM[0]
pdm.CLK

i3c2.SCL
i3c2.SDA
can2.TX
can2.RX
i3c2.PUR

spi2.SCK
spi2.SIN
spi2.PCS0
spi2.SOUT

usdhc1.RESET_B
usdhc1.CD_B
usdhc1.WP

lptmr2.ALT3
uart1.CTS_B
uart1.RTS_B
uart2.CTS_B
uart2.RTS_B
i2c4.SDA
i2c4.SCL
i3c2.SCL
i3c2.SDA
i3c2.PUR
can2.TX
can2.RX
mqs2.RIGHT
mqs2.LEFT

uart1.DCD_B
uart1.RIN_B
uart2.DCD_B
uart2.RIN_B
spi2.SIN
spi2.PCS0
spi2.SOUT
spi2.SCK

spi1.PCS1
spi2.PCS1
spi1.PCS0
spi1.SIN
spi1.SCK
spi1.SOUT

lcdif.PCLK
lcdif.DE
lcdif.VSYNC
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lcdif.D[4]
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tpm2.EXTCLK
uart2.DTR_B
uart1.DSR_B
uart1.DTR_B
uart2.DSR_B
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uart5.TX
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