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Layout notes
1: 100ohm differential impedance control.
2: Match each differential signals pair ± 5 mils.
3: Not more than two vias on each differential trace
4: GND stitching VIA near every signal VIA
5: The spacing between differential pair signals and other signals should be at least three times the trace width.
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PET_P0
33

GND6
35

RSVD5
37

RSVD6
39

RSVD7
41

RSVD8
43

RSVD9
45

RSVD10
47

RSVD11
49

RSVD12
51

+3.3V_AUX
24

GND9
26

+1.5V_2
28

SMB_CLK
30

SMB_DATA
32

GND10
34

USB_D-
36

USB_D+
38

GND11
40

LED_WWAN#
42

LED_WLAN#
44

LED_WPAN#
46

+1.5V_3
48

GND12
50

+3.3V_2
52

L8
TCE1210U

4

3 2

1
5 6

1 2 3 4

3 421

U30
USB_STACKED

VBUS
1

D-
2

D+
3

GND
4

VBUS
5

D-
6

D+
7

GND
8

SHIELD
9

SHIELD
10

SHIELD
11

SHIELD
12

L6

TCE1210U

4

3 2

1
5 6

R145 0R

R10849.9R/1%
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POWER/RESET/BOOT SWITCHES & JTAG

Signals can be swaped freely
except jumper dependent like 
alt_boot

alt_boot jumper

EPPROM protect jumper

100mil CONN 2

Layout notes for PCIe and LVDS signals
1: 100ohm differential impedance control for LVDS, 85ohm for PCIe.
2: Match each differential signals pair ± 5 mils.
3: Not more than two vias on each differential trace
4: GND stitching VIA near every signal VIA
5: The spacing between differential pair signal and other signals should at least three times the trace width.

JTAG_VTREF
GND
GND

TMS
TCK
TDO
TDI
nRST

Signals can be swaped freely100mil CONN 1

DNP

DNP

QSPI BOOT jumper

DNP

JTAG HEADER

Quad SPI boot

alt boot - connect P21-7 with P21-8

WP - connect P21-31 with P21-32

SILK

DNP

DNP

Added manualy.

in layout
Does not appear

I2C0_SCL
I2C0_SDA

QSPI_J

JTAG_HDR_10
RTCK

3V3_AW

GND

GND

VSB_1V8

3V3_PER

5V0_PER

GND

3V3_AW

GND

3V3_PER

VSB_1V8

AGND GND

JTAG_VCC 3V3_PERVSB_1V8

GND

JTAG_VCC

GND

GND

PWRBTN2,5

ALT_BOOT2,5

COLD_RESET_IN2,5

TAMPER_OUT2

V_SOM_EN8

JTAG_nRST2

PMIC_STBY_REQ2

SPI_CS1 2
SPI_CS0 2

ETH1_TXD2_BYP2
PMIC_ON_REQ 2,6,8

I2C0_SDA 2
I2C0_SCL 2

PWRBTN2,5
POR_B 2,9

ETH2_BYP_RXC2

UART1_TX2
UART1_RX2

UART1_CTS2
UART1_RTS2

QSPI_BOOT2
JTAG_TDI2

JTAG_TDO2

JTAG_TMS2
JTAG_TCK2

USDHC1_nRST2

UART3_TX2,7
UART3_RX2,7

I2C3_SCL 2
I2C3_SDA 2

SPI1_CS0 2
SPI1_CS1 2
SPI1_CLK 2
SPI1_SOMI 2
SPI1_SIMO 2

COLD_RESET_IN 2,5

SPI_CLK 2

EEPROM_WP 2
CEC_CLK 9
CEC_IO 9

GPIO_3172
GPIO_3182

GPIO_3012

GPIO_313 2

GPIO_019 2
GPIO_020 2

GPIO12
GPIO_0122

SPI_SOMI 2

ALT_BOOT 2,5
TAMPER_IN2

RSVD144 2

SPI2_CS0 2
SPI2_CS1 2
SPI2_CLK 2
SPI2_SOMI 2
SPI2_SIMO 2

SPI_SIMO 2

ADC_IN22

ADC_IN02

ADC_IN32
ADC_IN42

ADC_IN12
SPI3_CS02
SPI3_CS12
SPI3_CLK2

SPI3_SOMI2
SPI3_SIMO2
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R96

10K/1%

R138 49.9R/1%

SW5
34

2 1

R153

10K/1%

SW6
34

2 1

R155

10K/1% P29

DR10

1
3
5
7

2
4
6
8

9 10

JP6

Jumper, black, 100mil

R43

4.75K/1%

P21DR34SM

1
3
5
7

2
4
6
8

9 10
11
13
15
17
19
21
23
25
27
29
31
33

12
14
16
18
20
22
24
26
28
30
32
34

R156

10K/1%

R152 0R

E6

R314.75K/1%

R110

10K/1%

R1790R

R324.75K/1%

JP1

Jumper, black, 100mil

SW4
34

2 1

JP2

Jumper, black, 100mil

R162 0R

P20DR34SM

1
3
5
7

2
4
6
8

9 10
11
13
15
17
19
21
23
25
27
29
31
33

12
14
16
18
20
22
24
26
28
30
32
34

Q16NDS335N

1

3
2
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DNP

DNP
DNP

DNP
DNP

MCLK PROVISIONS

DNP

COMPATIBLE CAMERA MODULE: LI-OV5640-MIPI-AF

DNP
DNP

MIPI-CSI MODULE
Based on SB-uCM design

DNP

up to 140mA

Default I2C address (SCCB slave ID): 0x78

Vout=Vfb*(1+Rt/Rb)=0.8*(1+13.3/10)=1.86V

VSB_1V5, VSB_1V8 & VCC_2V8 CSI sources

Vout=Vfb*(1+Rt/Rb)=0.8*(1+16.5/6.49)=2.8V

Vout=Vfb*(1+Rt/Rb)=0.8*(1+9.1/10)=1.528V

Layout notes
1: 100ohm differential impedance control for CSI, 85 for PCIe, 90 for USB.
2: Match each differential signals pair ± 5 mils and 40 mils for usb
3: Not more than two vias on each differential trace
4: GND stitching VIA near every signal VIA
5: The spacing between differential pair signal and other signals should at least three times the trace width.

DNP

DNP

DNP

DNP

CSI HEADER

CAN2 TRANSCEIVER

CAN0 TRANSCEIVER

CAN

I2C address: 0x20

GPIO EXPANDER

CAN0 VCC jumper

SILK

CAN0 GND jumper

SILK

CAN2 VCC jumper

SILK

CAN2 GND jumper

SILK

Force PCIe to mPCIe

SILK

DNP

DNP

CSTRB

MIPICAM_DVDD1V5

CARRIER_I2C_SCL_1V8

CONN_CAM_CLK
OSC25MHZ

OSCEN

CARRIER_I2C_SDA_1V8

CAM_SCCB_EN

MCLK_VCC

PWDN_CAM_DLY

VSB_1V5_EN

FB_LDO_2V8

FB_LDO_1V8

VSB_1V8_PGOOD

VSB_2V8_EN

VSB_2V8_PGOOD

FB_LDO_1V5

CAN2_STB_PD

RXD2_OUTB
TXD2_INA

CAN0_STB_PD

RXD0_OUTB
TXD0_INA

CARRIER_3V3_GPIO0_2

EXPANDER_A0
EXPANDER_A1
EXPANDER_A2

CARRIER_3V3_GPIO0_5
CARRIER_3V3_GPIO0_6
CARRIER_3V3_GPIO0_7

CARRIER_3V3_GPIO1_0
CARRIER_3V3_GPIO1_1
CARRIER_3V3_GPIO1_2

CARRIER_3V3_GPIO1_4

PCIE0_DEV_SEL_J

CAN0_VCC

CAN0_H

CAN0_L

CAN0_GND

CAN2_VCC

CAN2_GND

CAN2_H

CAN2_L

VSB_2V8

VSB_2V8

VSB_1V5

3V3_PER

VSB_1V8

VSB_1V8

VSB_2V8 VSB_1V8

VSB_1V8

VSB_2V8

VSB_1V8 3V3_PER

VSB_1V8

VSB_2V8

V_SOM

V_SOM

VSB_1V8

VSB_2V8

VSB_1V5

V_SOM

GND

5V0_PER3V3_AW

5V0_PER3V3_AW

3V3_AW

3V3_AW

3V3_AW

3V3_AW

SYS_I2C_SDA2,4,6,7

SYS_I2C_SCL2,4,6,7

CSI0_CLKP 2

CSI0_CLKN 2

CSI0_DN0 2

CSI0_DP0 2

CSI0_DP12
CSI0_DN1 2

PMIC_ON_REQ2,5,8

CSI0_MCLK2

CSI_RST6

CSI_PWR_DWN6

CSI0_DN3 2
CSI0_DP3 2

CSI0_DN22
CSI0_DP22

CSI0_GPIO22

CSI0_GPIO3 2

CAN2_RX2

CAN2_TX2

CAN0_RX2

CAN0_TX2

PCIE0_DEV_SEL 2
SYS_I2C_SDA2,4,6,7
SYS_I2C_SCL2,4,6,7

DEBUGSEL 7
RS485_CTRL 7
CSI_RST 6

CSI_PWR_DWN 6
LCD_INT_GPIO 9
LCD_LED_GPIO 9

DISP_RESET 9
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06. CSI, CAN,GPIO EXP

E171X3 HDR
1

2

3

R880R

R1761K/1%

C611uF
R83 0R

R166 0R= DNP

R102 16.5K/1%

JP15

Jumper, black, 100mil

E12

C57

100nF

R1800R

R77 1K/1%

C70

10uF ,6.3V,0603

R99 0R

R86 0R

E18

1X3 HDR

1

2

3

C60100nF

R75 10K/1%

JP13

Jumper, black, 100mil

R167 0R= DNP

R900R= DNP

R93

10K/1%

R54

475R/1%

R1780R

U12

RT9186A

Vin1
1

Vin2
2

EN
4

GND
5 ADJ

6

EPAD
9

PGOOD
3

Vout1
7

Vout2
8

R80 1K/1%

R1440R

U35

ADuM1201 / ISO7221xD

VCC1
1

GND1
4

OUTA
2

INB
3

GND2
5

OUTB
6

INA
7

VCC2
8

P18 RJ11

1 2 3 4 5 6

P27

2X4SMHDR

1 2
3 4
5 6
7 8

U8TXS0102

A1
5

A2
4

B2
1

B1
8

GND
2

VCCA
3

VCCB
7

OE
6

R150 10K/1%

C363

100nF

C67

1uF

R
13

10
0K

JP12

Jumper, black, 100mil

R104 0R

R84 0R

C
72

10
uF

 ,6
.3

V
,0

60
3

C54100nF

R2005
120R/1%

R
16

10
0K

C193
100nF

R2000R

R98 10K/1%

R101

10K/1%

R89 10K/1%

E14

R100 10K/1%

U39

ADuM1201 / ISO7221xD

VCC1
1

GND1
4

OUTA
2

INB
3

GND2
5

OUTB
6

INA
7

VCC2
8

R107 10K/1%

JP14

Jumper, black, 100mil

C69

1uF

E15

U38

TJA1050

Vref
5

TxD
1

RxD
4

S
8

CANL
6

CANH
7

V
C

C
3

G
N

D
2

P8 Conn 2x12 B2B P:0.4mm Socket

STROBE
1

AGND
2

SDA
3

AVDD
4

SCL
5

RESET
6

NC
7

PWDN
8

NC
9

DVDD1.5V
10

DVDD1.8V/2.8V
11

MDP1
12

XCLK
13MDN1
14DGND
15MCP
16NC
17MCN
18NC
19MDP0
20NC
21MDN0
22AF-VCC2.8V
23AF_GND
24

C364

100nF

R2004
120R/1%

R103 6.49K,

R85 0R= DNP

C55 100nF

OSC125.000MHz

VCC
4

GND
2 OUT

3

EN
1

P17 RJ11

1 2 3 4 5 6

C62100nF

C56

100nF

R105 10K/1%

E16

1X3 HDR

1

2

3

U40

TJA1050

Vref
5

TxD
1

RxD
4

S
8

CANL
6

CANH
7

V
C

C
3

G
N

D
2

U11

RT9186A

Vin1
1

Vin2
2

EN
4

GND
5 ADJ

6

EPAD
9

PGOOD
3

Vout1
7

Vout2
8

RN17
10K/8P4R

1
2
3
4

8
7
6
5

U10

RT9186A

Vin1
1

Vin2
2

EN
4

GND
5 ADJ

6

EPAD
9

PGOOD
3

Vout1
7

Vout2
8

R97 13.3K

R7
1K/1%

R33 4.75K/1%

R106 9.1K/1%

R81 0R

R1990R

Q3
NDS335N

1

3
2

R82100K

C63

100nF

R78 10K/1%

E11

R762.2K

R14
1K/1%

R34 4.75K/1%

R136 0R= DNP

E13

R73 10K/1%

C68

10uF ,6.3V,0603

U31 PCA9555

I/O1.0
10

I/O1.1
11

I/O1.2
12

I/O1.3
13

I/O1.4
14

I/O1.5
15

I/O1.6
16

I/O1.7
17

I/O0.0
1

I/O0.1
2

I/O0.2
3

I/O0.3
4

I/O0.4
5

I/O0.5
6

I/O0.6
7

I/O0.7
8

A0
18

A1
23

A2
24

VDD
21

VSS
9

SCL
19

SDA
20

INT
22

R1770R

JP11

Jumper, black, 100mil

R742.2K

C58

100nF

C59 1uF R79 10K/1%

C71

1uF

R87 1K/1%

E191X3 HDR
1

2

3

R2090R
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Layout notes
1: 120ohm differential impedance control for *485* signals.
2: Match each differential signals pair ± 5 mils.
3: Not more than two vias on each differential trace
4: GND stitching VIA near every signal VIA
5: The spacing between differential pair signal and other signals should at least three times the trace width.

RS485 - Half Duplex

DNP

DNP

FULL SIZE SD SLOT
(BOOTABLE)

0R are kept as TP
and for debug purposes
Place on CS layer

TX

RX

CARRIER BOARD EEPROM

I2C slave address: 0x54..0x57

3.3V x 2mA = 6.6mW

Jumper removed: Automatic Mode
    Debug over USB when USB host
provides VBUS
    Debug over RS-232 when USB VBUS not
available

E3 - Jumper assembled: Force RS232

PRIMARY SERIAL
DEBUG PORT

DEBUG PORT 
(Compulab Proprietry)
UART over RS-232

DEBUG PORT 
(microUSB2.0 Type B)
UART over USB

LED ON - UART to USB
SILK

E5 closed - Base EEPROM WP ON

Layout- U21 and U13 close to avoid stub

E4 - Jumper assembled:
Force UART3 to UART2USB

(E3 - Jumper should be assembled)

DNPDNP

DBGUART232_RXD

DBGUART232_TXD

TXD_G

RS485_A

RS485_EN
RS485_B

RS485_RJ11_A

RS485_RJ11_B

SDCARD_CLK

SDCARD_DAT0

SDCARD_DAT2

SDCARD_CMD

SDCARD_DAT1

EPR_A1CARRIER_EEPROM_WP
EPR_A2

SP_PMP_C2P SP_PMP_C1P

SP_PMP_VPSP_PMP_VN
SP_PMP_C1N

REGIN

USBSERIAL_DN

USBSER_nRST

SP_PMP_C2N

RS232DB_RXD_CON

RS232DB_TXD_CON

USBSERIAL_DP

SDCARD_DAT3

USBSERIALEN

nUSBSERIALEN

nUSBSERIALEN

USBSERIALEN
USBSER_DB_LED

USBSER_DB_LED_CAT

DBGUARTUSB_TXD

UART3_EN

DBGUARTUSB_RXD

EPR_A0

3V3_PER

3V3_PER
3V3_PER

3V3_AW

3V3_AW

3V3_AW

3V3_AW

3V3_AW

3V3_AW

3V3_AW

USBSER_3V45

3V3_AW

SERIAL_VBUS

SERIAL_VBUS

3V3_AW

3V3_AW

USBSER_3V45

3V3_AW

3V3_AW

3V3_AW 3V3_AW

3V3_AW

3V3_AW

3V3_AW

SYS_I2C_SDA2,4,6
SYS_I2C_SCL2,4,6

UART2_RX2

UART2_TX2

RS485_CTRL6

USDHC1_WP 2

USDHC1_nCD 2USDHC1_DATA02

USDHC1_CMD2

USDHC1_CLK2

USDHC1_DATA32
USDHC1_DATA22
USDHC1_DATA12

DBG_UART_TXD2

DEBUGSEL 6

UART3_RX2,5

UART3_TX2,5

DBG_UART_RXD2
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6
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DC INPUT

Vin 4.5-18V

Vout = 0.7x(1+Rup/Rdn)=0.7*(1+100/21)=4.03@9A

V_SOM - 4V,9A

up to 24V

Vout=Vfb*(1+Rt/Rb)=
0.92*(1+32.4/12.4)=3.32V@3A

DNP

H=4.2mm

3V3_AW - 3.3V,2.75A

>1.6V

up to 24V

Vout=Vfb*(1+Rt/Rb)=
0.92*(1+44.2/10)=4.99V@3A

DNP

H=4.2mm

min 6.8uH

5V0_PER - 5V,2A

Current measure

RTC BATTERY

10mA OD

Install by default

to 100 mill header

V_SOM DISCHARGE

12V domain

12V domain

12V domain

12V domain

3V3_PER - 3.3V,2.75A

12V

DNP

1206

DNP

DNP

DNP

5V0_PER DISCHARGE

3V3_PER DISCHARGE

V_SOM LED

Place both..

DNP

V_SOM_PVCC

V_SOM_SS

V_SOM_BOOT

V_SOM_PG
V_SOM_LX

V_SOM_FB

3V3_AW_SS

3V3_AW_BOOT

3V3_AW_RC3V3_AW_CMP

3V3_AW_SW
3V3_AW_FB

3V3_AW_EN

5V0_PER_SS

5V0_PER_BOOT

5V0_PER_RC5V0_PER_CMP

5V0_PER_SW
5V0_PER_FB

V_SOM_EN

VCOINV_RTC

V
S

O
M

_
LE

D

3V3_PER_EN

3V3_PER_G

3V3_PER_D

3V3_PER_EN#

5V0_PER_EN

5V0_PER_EN

5V0_PER_EN#

5V0_PER_EN_D

V_SOM_EN#

V_SOM_EN_D

VDC_IN

V_SOM

P_AGND

VDC_IN

VDC_IN

3V3_AW

VDC_IN

3V3_PER

3V3_AW

5V0_PER

VDC_IN

V_SOM_L

VCC_RTC

GND
GND

V_SOM

GND

GNDGND

GND GND GND

GND

GND

GNDGND

3V3_AW

GND

3V3_AW 3V3_PER

VDC_IN

GND

3V3_AW

GND

VDC_IN 5V0_PER

GND

VDC_IN V_SOM

V_SOM_EN5,8

PMIC_ON_REQ2,5,6,8

SW_3P3_ON2,8

PMIC_ON_REQ2,5,6,8
SW_3P3_ON2,8

V_SOM_EN5,8
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08. POWER
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LCD

TFT

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

diff 100 ohm

DNP

diff 100 ohm

TE
RESET
IOVCC
VCI

DNP

Touchscreen

I2C addres:0xBA/0xBB or 0x28/0x29

I2C for touchscreen

DNP

DNP

White LED Driver

DNP

Typical LED configuration: Two parallel chains of 6 serially connected LEDs

provision
DNP

DNP

place P22-27 not too far from VSB_1V8

MIPI-DSI CONN

DNP

Polarity 
inversion
provision

DNP

DNP

place P28 near P47

I2S HEADER

DSI_N1
DSI_P1

LED_A

LED_K

DSI_CLN
DSI_CLP

DSI_N2
DSI_P2

DSI_N3
DSI_P3

TP3
DISP_RESET

DSI_P0
DSI_N0

FPC_VDD

F
P

C
_S

D
A

FPC_GND

F
P

C
_R

E
S

#
F

P
C

_I
N

T
F

P
C

_S
C

L

FPC_GND

FPC_VDD

FPC_INT
FPC_SDA
FPC_SCL

FPC_GND

FPC_RES#

WLD_RES

LED_EN

WLD_SW

BCKLIGHT_FB

LED_K

LED_A

POR_B#

GND

DISP_PWR3V3_PER

DISP_IO 3V3_PERVSB_1V8

GND

GND

3V3_PER

3V3_PER

3V3_PER

V_SOM V_LED 3V3_PER

3V3_PER

5V0_PER

VSB_1V8

GND

GND

GND

VSB_1V8
DISP_RESET6,9

POR_B2,5,9

DSI1_TX0N2

DSI1_CLKN2

DSI1_CLKP2

DSI1_TX2N2

DSI1_TX2P2

DSI1_TX3N2

DSI1_TX3P2

DSI1_TX0P2

DSI1_TX1P2

DSI1_TX1N2

DSI1_I2C_SDA2
DSI1_I2C_SCL2

DSI1_INT2
LCD_INT_GPIO6

DISP_RESET6,9
POR_B2,5,9

DSI1_PWM2

LCD_LED_GPIO6

DSI0_TX0N 2
DSI0_TX0P 2

DSI0_CLKN 2
DSI0_CLKP 2

DSI0_TX1N 2
DSI0_TX1P 2

DSI0_TX2P2
DSI0_TX2N2

DSI0_TX3P2
DSI0_TX3N2

DSI0_INT2

DSI0_I2C_SCL2

DSI0_I2C_SDA2

I2S1_CLKX 2,9

I2S1_DOUT 2,9
I2S1_FSX 2,9

CEC_CLK 5
CEC_IO 5

POR_B2,5,9

I2S1_CLKX 2,9

I2S1_DOUT2,9
I2S1_FSX 2,9

I2S1_DIN2
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9. LVDS LCD
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SODIMM SPACERS

mPCIe SPACER

SB-iMX8 SPACERS

DNP

GND

GND
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10. MECHANICS

SPACER1

Spacer, (Standoff), Hex, 4x4 (4.5mm body length), M2, Male/Female

3.5mm M2

PAN HEAD

SCREW1
SCREW, M2, 3.5mm, PAN HEAD

SP22

SMT_SPACER_M2x3

SP21

SMT_SPACER_M2x3

H9

1

H10

1

H11

1

H8

1

H7

1

SP10

SMT_SPACER_M2x3

H12

HOLE M2


