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ECHO-BOARD 1.1
Revision History

SchematicS are for reference only.
Variscite LTD provides no warranty for the use of these schematics.
Schematics are subject to change without notice.

Disclaimer:

Document Carrier Description

1.0 New Product1.0

COVER01

For complete alternate function per pin 
and specific SOM please refer to:
" "  located at: 
ftp://ftp.variscite.com/DART_Compatibility 

BLOCK DIAGRAM - VAR-SMR-MX8MP02A

BLOCK DIAGRAM - VAR-SMR-MX9502B

03A VAR-SMR-MX8MP

03B VAR-SMR-MX95

Power, RTC, BoardID04

05 ETHERNET

06

07

08

09

010

011

012

013

014

HDMI, DSI & DP

PCIe

USB & UART DBG

LCD & CSI

Headers, Mechanics

BOOT CONFIG & MODE

CAN FD Interface

Audio

GPIO

1.0A 1.0 Remove  Q13 - STBY_3V3 Power supply enable 

Remove  R64 & R65 - External CODEC option

Replace R133 to 100K - USB0 OTG ID pin

CUT U10 power pin and connect it to 1.8V - Internal DMIC

CUT U37 power pin and connect it to 1.8V - External DMIC 

Connect UART2 to Debug Port instead of UART1

Switch between LCD0 PWM and LCD1 PWM

Disconnect CARRIER_PWR_ON_3V3 from U27 & U33 - VCC_5V & BASE_PER_3V3 EN pin

Connect U33 enable pin to VCC_5V

Remove R113, ? R112 change to 0R - External DMIC 

1.1 New Layout

Add 220R PUs to ETH LEDs

Replace U44 to VIC1241 - NCP715SQ18T2G

Remove D33

Replace R136 to 10K -  VRS0030
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…………………………………………………………………….

Board to 
Board 

Connection

VAR-SMARC-
MX8M-PLUS

uSD

Stereo Jack
INT HP

Headphones

CLK + DATA

Line In Stereo Jack
INT LINE IN

CSI0

SD

Audio
Codec

UART2 (2 Wires)USB-C
DEBUG

UART1 (4 Wires)

Header

I2C_LCDFFC / FPC
I2C_CAM0

Header

5x I2C

SAI1/ISP
SAI5/6/7

QSPI/SPI1

Header
BOOT_SEL#0-2]
POWER_BTN#

RESET_IN#
FORCE_RECOV#

INT
DMIC

Echo-Board Do c  rev  1 . 1

CAN
PHY0

PDM

SDIO

12V DC 
Power 
Jack

PMIC

1Gb ETH Rx Tx & LEDS/RGMII

USB3.0
HUB

LVDS0/DSI
Header

LVDS1 
Header

PHY RJ45 #2

RJ45 #1

LVDS0/DSI

HDMI
Mini 

LVDS1

Dual
USB Type-A

DSI    DP 
Bridge

PCIe_A

M.2 #1
Socket
M-Key

HDMI OUT

PCIe Gen3 1 x Lane

LPDDR4
Up to 8 

GB

eMMC

4Kb I2C 
EEPROM
(Internal 

Use )

Security
ST33KTPM2I

RTC
DS1337U+

JTAG
Connector

32.768
KHZ

Crystal

Pinout according to SMARC V2.2.

Additional/Not Compatible

I2C1

4 x Lanes

4 x Lanes

4 x Lanes & Control

4 x Lanes & Control

1Gb ETH Rx Tx & LEDS

1 x RGMII Signal via 
DPx_AUX_SEL

USB0 USB2.0 OTG USB Type-C

USB1

USB3

USB2

USB4

USB2.0 Host

USB#2

USB3.0/2.0 Host

USB3.0/2.0 Host

USB2.0 Host

SAI3

I2C1

PHY GBE0

ENET1

GBE1

TP

I2SI2S2
Header

ESPI_ALERTx/RST

I2S0
SAI2

24MHZ
Crystal

SOM_VBAT

12V

BASE_PER_1V8

CSI1

PCIe_C  
CSI0

4x UART

USB to 
UART

CSI0 x2 lanes

CSI0 x2 lanes

CSI1 x4 lanes

SER0

5V
DC-DC

3.3V
DC-DC

DC-DC

SER1

SER2

SER3

UART3 (4 Wires)

UART4 (2 Wires)

Header1XSPDIF

I2S

SPDIF

PWR
SUP.

VIN_PWR_BAD#

STBY_5V

STBY_3V3

CARRIER_STBY#

BASE_PER_3V3

4Kb I2C 
EEPROM
(External 

Use )

I2C4

I2C5

I2C5
Header

Wi-Fi 6
BT 5.4

802.15.4

SAI5

ESPI1

UAR3

Header
SPI0

I2C_CAM1CAM0 & CAM1

I2C_PM

I2C_GP

Header  

Header
8-CH PDM

CAN
PHY1

Header CAN0/CAN1

4 X Digi. Audio

Header

GPT

PWM

Header

Header
PWM1/2/4

SPI3 Header

GPIO[0-13]
Header

16Bit
IO

EXP.4xGPIO
14xGPIO

4xCTRL GPIO

8xGPIO

10xMan.
7xCTRL + 3xGPIO

WATCHDOG

USB
SW#1

USB
SW#2

Dual
USB Type-A

N/A
M.2 #2

RESET_OUT#

PCIe CLK 
Gen.

PCIe Ref CLK

BOOT & RST 
Logic

Audio
Codec

Stereo Jack
EXT HP

Stereo Jack
EXT LINE IN

DP
Mini

SW2 SEL

SW1 SEL

DP0

PWR
SW

PMIC
STB

REQ#

VCC_5V

BASE_PER_3V3

STBY_1V8 DC-DC STBY_3V3

EXT
DMIC

 PCIe_C     
CTRL
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03A - VAR-SMR-MX8MP CONNECTOR

EMI Filters & ESD Protection

Put close to SMARC connector

1.8V
1.8V
1.8V

USB0_EN_OC#

USB0_OTG_ID

PU included 
in TXS0103

Level Shifters

NC/*/CSI1_DP2/*/COEX_SIN_1V8
NC/*/CSI1_DN2/*/COEX_SOUT_1V8

NC/*/CSI1_DP3/*/LR_KILL_1V8
NC/*/CSI1_DN3/*/BT_KILL_1V8

NC/*/WB_KILL_1V8

PU 10K IN 
TXS0104

PU included 
in TXS0103

PU 10K IN 
TXS0104

Always high on Module

PU included 
in TXS0104

PU 10K IN 
TXS0105

GND

GND

SOM_VBAT

GNDGND

GND GND

GND GND

GND GND

GND GND

GND GND

GND GND

GND GND

AGND

GND

GND

BASE_PER_1V8
BASE_PER_3V3

GND

GND

VDD_RTC

GND

GND

GND

STBY_3V3

STBY_3V3
STBY_1V8

STBY_1V8

CSI2_CKP
CSI2_CKN

SAI1_RXC(ENET1_1588_EVENT0_OUT)_3V3
GPIO1_IO09(ENET_QOS_1588_EVENT0_ OUT)_3V3

CSI2_DP2
CSI2_DN2

CSI2_DP3

CSI2_DP0

CSI2_DN3

CSI2_DN0

CSI2_DP1
CSI2_DN1

ETH0_MDI_D_M
ETH0_MDI_D_P

ETH0_LED_LINK_100
ETH0_LED_LINK_1000

ETH0_MDI_C_M
ETH0_MDI_C_P

ETH0_LED_ACT
ETH0_MDI_B_M
ETH0_MDI_B_P

ETH0_MDI_A_M
ETH0_MDI_A_P

SAI1_MCLK(GPIO4_IO20)

SD2_WP

SD2_CD_B(SD2_CD_B)

GPIO1_IO08_3V3

SD2_DATA0
SD2_DATA1
SD2_DATA2
SD2_DATA3

SD2_CMD

SD2_CLK

I2C1_SCL(ECSPI1_SCLK0)

I2C1_SDA(ECSPI1_MOSI)

I2C2_SDA(ECSPI1_SS0)

I2C2_SCL(ECSPI1_MISO)

NAND_DQS
ECSPI2_SS0(NAND_CE0_B)

ECSPI2_SCLK(NAND_ALE)
ECSPI2_MISO(NAND_DATA01)
ECSPI2_MOSI(NAND_DATA00)

USB0_OTG_DP
USB0_OTG_DN

GPIO1_IO13_3V3

USBH_P1_DP
USBH_P1_DN
P1_EN_OC_N_3V3

USBH_P2_DP
USBH_P2_DN

P2_EN_OC_N_3V3

P3_EN_OC_N_3V3

USB0_OTG_VBUS

GPIO_EXP_P1_6__PCIE_A_RST#_3V3
P4_EN_OC_N_3V3

HDMI_HPD

PCIE_A_CKREQ#_3V3

CSI1_DP2
CSI1_DN2

PCIE_A_REFCK+
PCIE_A_REFCK-

PCIE_A_RXP
PCIE_A_RXN

PCIE_A_TXN
PCIE_A_TXP

GPIO_EXP_P0_0__GPIO0_CAM0_PWR#
GPIO_EXP_P0_1__GPIO1_CAM1_PWR#
GPIO_EXP_P0_2__GPIO2_CAM0_RST#
GPIO_EXP_P0_3__GPIO3_CAM1_RST#

GPIO1_IO03
GPIO1_IO14(PWM3_OUT)

GPIO1_IO00
SAI1_RXD0(GPIO4_IO02)

GPIO1_IO01
GPIO1_IO07
GPIO1_IO06

HDMI_DDC_SCL
HDMI_DDC_SDA

ENET_TX_CTL_BYP

POR_B_RST_OUT#
RESET_IN#
ONOFF

UART1_TXD(UART1_TXD)
UART1_RXD(UART1_RXD)

UART3_RXD(UART1_CTS)
UART3_TXD(UART1_RTS)

UART2_TXD(UART2_TXD)
UART2_RXD(UART2_RXD)

UART4_TXD(UART4_TXD)
UART4_RXD(UART4_RXD)

ECSPI1_MOSI(UART3_TXD)
ECSPI1_SCLK(UART3_RXD)
ECSPI1_MISO(UART3_CTS)
ECSPI1_SS0(UART3_RTS)

SAI5_RXC(I2C6_SDA)

I2C3_SDA(I2C3_SDA)

ETH1_MDI_A_P
ETH1_MDI_A_M

ETH1_LED_LINK_100
ETH1_MDI_B_P
ETH1_MDI_B_M

ETH1_LED_LINK_1000
ETH1_MDI_C_P
ETH1_MDI_C_M

ETH1_MDI_D_P
ETH1_MDI_D_M

ETH1_LED_ACT

USBH_P4_DP
USBH_P4_DN

USB2_VBUS

ENET_MDIO

I2C_GP_DAT(I2C4_SDA)

NAND_DATA02(QSPI_A_DATA2)
NAND_DATA03(QSPI_A_DATA3)

USBH_P3_DP
USBH_P3_DN

USBH_P2_C_SSTX_P
USBH_P2_C_SSTX_N

USBH_P2_SSRX_P
USBH_P2_SSRX_N

SAI2_RXFS(GPIO4_IO21)

SAI5_RXC(I2C6_SDA)

SAI2_RXC(GPIO4_IO22)

GPIO_EXP_P1_7_PCIE_WAKE#_3V3

SAI1_TXD6(GPIO4_IO18)
SAI1_RXFS(GPIO4_IO00)

SAI2_RXFS(GPIO4_IO21)
SAI2_RXC(GPIO4_IO22)

GPIO1_IO06
JTAG_MOD

SAI5_RXFS(I2C6_SCL)

I2C3_SCL(I2C3_SCL)
GPIO1_IO15(CCM_CLKO2)

CSI1_CKN

CSI1_DP0
CSI1_DN0

CSI1_DP1
CSI1_DN1

CSI1_CKP

SAI2_MCLK(SAI2_MCLK)
SAI2_TXFS(SAI2_TXFS)

SAI2_TXC(SAI2_TXC)

DMIC_M_DATA
DMIC_M_CLK

ENET_MDC

I2C_GP_CK(I2C4_SCL)

USBH_P3_C_SSTX_P
USBH_P3_C_SSTX_N

USBH_P3_SSRX_N
USBH_P3_SSRX_P

CSI1_DP3
CSI1_DN3

BT_DEV_WAKE

WIFI_HOST_WAKE

BT_HOST_WAKE

GPIO_EXP_P0_5__LCD0_BKLT_EN

GPIO_EXP_P0_4__LCD0_VDD_EN

SAI5_RXFS(I2C6_SCL)

WDT_TIME_OUT#

VIN_PWR_BAD#

FORCE_RECOV#

LVDS1_CLK_CM_P
LVDS1_CLK_CM_N
LVDS1_TX0_CM_P
LVDS1_TX0_CM_N

LVDS1_TX1_CM_P
LVDS1_TX1_CM_N

LVDS1_TX2_CM_N
LVDS1_TX2_CM_P

DSI_LVDS0_TX0_CM_P
DSI_LVDS0_TX0_CM_N

LVDS1_TX3_CM_N
LVDS1_TX3_CM_P

DSI_LVDS0_TX1_CM_P

DSI_LVDS0_TX2_CM_P
DSI_LVDS0_TX1_CM_N

DSI_LVDS0_TX2_CM_N

DSI_LVDS0_TX3_CM_P
DSI_LVDS0_TX3_CM_N

DSI_LVDS0_CLK_CM_N
DSI_LVDS0_CLK_CM_P

DSI_D0_DP_L0_CM_P

DSI_D3_DP_L3_CM_N

DSI_D2_DP_L2_CM_P

DSI_D0_DP_L0_CM_N

DSI_CLK_DP_AUX_CM_P

DSI_D2_DP_L2_CM_N

DSI_D1_DP_L1_CM_P

DSI_CLK_DP_AUX_CM_N

DSI_D3_DP_L3_CM_P

DSI_D1_DP_L1_CM_N

DP_HPD

SMR95_ETH10G_RX0_P
SMR95_ETH10G_RX0_N

SMR95_ETH10G_TX0_P
SMR95_ETH10G_TX0_N

SMR95_PCIE_B_RST#_3V3

SMR95_PCIE_B_RXP
SMR95_PCIE_B_RXN

SMR95_PCIE_B_TXP
SMR95_PCIE_B_TXN

SMR95_PCIE_B_REFCK+
SMR95_PCIE_B_REFCK-

SMR95_PCIE_B_CKREQ#_3V3

LINEM_INL
LINEM_INR

HPM_FB_IN

HPM_LOUT
HPM_ROUT

SAI2_TXD(SAI2_TXD)
SAI2_RXD(SAI2_RXD)

SPDIF_EXT_CLK(PWM1_OUT)_3V3
GPIO1_IO11(PWM2_OUT)_3V3

WB_KILL_1V8

ETH1_INT_IN
ETH0_INT_IN

I2C_PM_DAT(I2C2_SDA)
I2C_PM_CK(I2C2_SCL)

I2C_PM_DAT(I2C2_SDA)_3V3
I2C_PM_CK(I2C2_SCL)_3V3

BOOT_SEL0#
BOOT_SEL1#
BOOT_SEL2#

SPDIF_TX(FLEXCAN1_TX)_3V3
SPDIF_RX(FLEXCAN1_RX)_3V3
HDMI_CEC(FLEXCAN2_TX)_3V3
SAI5_MCLK(CAN2_RX)_3V3

GPIO1_IO05

SMR95_ETH10G_CLKIN_P
SMR95_ETH10G_CLKIN_N

GPIO1_IO10(GPIO1_IO10)_3V3

SAI1_TXD7(GPIO4_IO19)

HDMI_TX2_CM_N

HDMI_TX2_CM_P

HDMI_TX1_CM_N

HDMI_TX1_CM_P

HDMI_TX0_CM_N

HDMI_TX0_CM_P

HDMI_TXC_CM_P

HDMI_TXC_CM_N

DP_AUX_SEL

CARRIER_STBY#_3V3

I2C_GP_DAT(I2C4_SDA)_3V3
I2C_GP_CK(I2C4_SCL)_3V3

CARRIER_PWR_ON_3V3
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C97
100nF

L12
DLM0QSN500HY2

1 2

4 3

L1
DLM0QSN500HY2

1 2

4 3

VCCA<= VCCB

U27

TXS0104ERGYR

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC0
6

GND
7

OE
8 NC1

9B4
10B3
11B2
12B1
13VCCB
14

EP
15

C86
100nF

5
V

5
V

FL8
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

5
V

5
V

FL9
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

VCCA<= VCCB

U32

TXS0104ERGYR

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC0
6

GND
7

OE
8 NC1

9B4
10B3
11B2
12B1
13VCCB
14

EP
15

5
V

5
V

FL7
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

5
V

5
V

FL10
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

5
V

5
V

FL6
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

5
V

5
V

FL5
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

5
V

5
V

FL11
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

C1
100nF

5
V

5
V

FL12
LCFE160804H101TG

1
2
3
4 5

6
7
8
910

C31
100nF

L10
DLM0QSN500HY2

1 2

4 3

C84
100nF

J1

10160446-002RLF

CSI1_TX+ / I2C_CAM1_CK
S1

GBE1_SDP
P5

GBE0_SDP
P6

CSI1_TX- / I2C_CAM1_DAT
S2

GND
S3

RSVD3
S4

CSI0_TX+ / I2C_CAM0_CK
S5

CAM_MCK
S6

CSI0_TX- / I2C_CAM0_DAT
S7

CSI0_CK+
S8

CSI0_CK-
S9

GND
S10

CSI0_RX0+
S11

CSI0_RX0-
S12

GND
S13

CSI0_RX1+
S14

CSI0_RX1-
S15

GND
S16

GBE1_MDI0+
S17

GBE1_MDI0-
S18

GBE1_LINK_MID#
S19

GBE1_MDI1+
S20

GBE1_MDI1-
S21

GBE1_LINK1_MAX#
S22

GBE1_MDI2+
S23

GBE1_MDI2-
S24

GND
S25

GBE1_MDI3+
S26

GBE1_MDI3-
S27

GBE1_CTREF
S28

PCIE_D_TX+ / SERDES_0_TX+
S29

PCIE_D_TX- / SERDES_0_TX-
S30

GBE1_LINK_ACT#
S31

PCIE_D_RX+ / SERDES_0_RX+
S32

PCIE_D_RX- / SERDES_0_RX-
S33

GND
S34

USB4+
S35

USB4-
S36

USB3_VBUS_DET
S37

AUDIO_MCK
S38

I2S0_LRCK
S39

I2S0_SDOUT
S40

I2S0_SDIN
S41

I2S0_CK
S42

ESPI_ALERT0#
S43

ESPI_ALERT1#
S44

MDIO_CLK
S45

MDIO_DAT
S46

GND
S47

I2C_GP_CK
S48

I2C_GP_DAT
S49

HDA_SYNC / I2S2_LRCK / SNDW_CLK1
S50

HDA_SDO / I2S2_SDOUT / SNDW_DAT1
S51

HDA_SDI / I2S2_SDIN / SNDW_DAT0
S52

HDA_CK / I2S2_CK / SNDW_CLK0
S53

SATA_ACT#
S54

USB5_EN_OC#
S55

ESPI_IO_2 / QSPI_IO_2
S56

ESPI_IO_3 / QSPI_IO_3
S57

ESPI_RESET#
S58

USB5+
S59

USB5-
S60

USB2-
P70

USB2_EN_OC#
P71

GND
S61

USB3_SSTX+
S62

USB3_SSTX-
S63

GND
S64

USB3_SSRX+
S65

USB3_SSRX-
S66

GND
S67

USB3+
S68

USB3-
S69

GND
S70

USB2_SSTX+
S71

USB2_SSTX-
S72

GND
S73

PCIE_A_RX-
P87

GND
P88

USB2_SSRX+
S74

USB2_SSRX-
S75

PCIE_B_RST#
S76

PCIE_C_RST#
S77

PCIE_C_RX+ / SERDES_1_RX+
S78

PCIE_C_RX- / SERDES_1_RX-
S79

GND
S80

PCIE_C_TX+ / SERDES_1_TX+
S81

PCIE_C_TX- / SERDES_1_TX-
S82

PCIE_A_TX+
P89

SMB_ALERT#
P1

GND
P2

CSI1_CK+
P3

CSI1_CK-
P4

GND
S83

PCIE_B_REFCK+
S84

CSI1_RX0+
P7

CSI1_RX0-
P8

GND
P9

CSI1_RX1+
P10

CSI1_RX1-
P11

GND
P12

CSI1_RX2+
P13

CSI1_RX2-
P14

GND
P15

CSI1_RX3+
P16

CSI1_RX3-
P17

GND
P18

GBE0_MDI3-
P19

GBE0_MDI3+
P20

GBE0_LINK_MID#
P21

GBE0_LINK_MAX#
P22

GBE0_MDI2-
P23

GBE0_MDI2+
P24

GBE0_LINK_ACT#
P25

GBE0_MDI1-
P26

GBE0_MDI1+
P27

GBE0_CTREF
P28

GBE0_MDI0-
P29

GBE0_MDI0+
P30

PCIE_B_REFCK-
S85

GND
P32

SDIO_WP
P33

SDIO_CMD
P34

SDIO_CD#
P35

SDIO_CK
P36

SDIO_PWR_EN
P37

GND
P38

SDIO_D0
P39

SDIO_D1
P40

SDIO_D2
P41

SDIO_D3
P42

SPI0_CK
P44

SPI0_DIN
P45

SPI0_CS0#
P43

SPI0_DO
P46

GND
P47

SATA_TX+
P48

SATA_TX-
P49

GND
P50

SATA_RX+
P51

SATA_RX-
P52

GND
P53

ESPI_CS0# / SPI1_CS0# / QSPI_CS0#
P54

ESPI_CS1# / SPI1_CS1# / QSPI_CS1#
P55

ESPI_CK / SPI1_CK / QSPI_CK
P56

ESPI_IO_1 / SPI1_DIN / QSPI_IO_1
P57

ESPI_IO_0 / SPI1_DO / QSPI_IO_0
P58

GND
P59

USB0+
P60

USB0-
P61

USB0_EN_OC#
P62

USB0_VBUS_DET
P63

USB0_OTG_ID
P64

USB1+
P65

USB1-
P66

USB1_EN_OC#
P67

GND
P68

USB2+
P69

GND
S86

PCIE_B_RX+
S87

RSVD1
P72

RSVD2
P73

PCIE_B_RX-
S88

GND
S89

USB4_EN_OC#
P76

PCIE_B_CKREQ#
P77

PCIE_A_CKREQ#
P78

GND
P79

PCIE_C_REFCK+
P80

PCIE_C_REFCK-
P81

GND
P82

PCIE_A_REFCK+
P83

PCIE_A_REFCK-
P84

GND
P85

PCIE_A_RX+
P86

PCIE_A_TX-
P90

GND
P91

PCIE_B_TX+
S90

HDMI_D2+ / DP1_LANE0+
P92

HDMI_D2- / DP1_LANE0-
P93

PCIE_B_TX-
S91

HDMI_D1+ / DP1_LANE1+
P95 GND
P94

HDMI_D0+ / DP1_LANE2+
P98

HDMI_D0- / DP1_LANE2-
P99

GND
P100

GND
S92

DP0_LANE0+
S93

USB3_EN_OC#
P74

PCIE_A_RST#
P75

DP0_LANE0-
S94

DP0_AUX_SEL
S95

DP0_LANE1+
S96

DP0_LANE1-
S97

HDMI_D1- / DP1_LANE1-
P96

GND
P97

DP0_HPD
S98

DP0_LANE2+
S99

DP0_LANE2-
S100

SPI0_CS1#
P31

HDMI_CK+ / DP1_LANE3+
P101

HDMI_CK- / DP1_LANE3-
P102

GND
P103

HDMI_HPD / DP1_HPD
P104

HDMI_CTRL_CK / DP1_AUX+
P105

HDMI_CTRL_DAT / DP1_AUX-
P106

DP1_AUX_SEL
P107

GPIO0 / CAM0_PWR#
P108

GPIO1 / CAM1_PWR#
P109

GPIO2 / CAM0_RST#
P110

GPIO3 / CAM1_RST#
P111

GPIO4 / HDA_RST#
P112

GPIO5 / PWM_OUT
P113

GPIO6 / TACHIN
P114

GPIO7
P115

GPIO8
P116

GPIO9
P117

GPIO10
P118

GPIO11
P119

GND
P120

I2C_PM_CK
P121

I2C_PM_DAT
P122

BOOT_SEL0#
P123

BOOT_SEL1#
P124

BOOT_SEL2#
P125

RESET_OUT#
P126

RESET_IN#
P127

POWER_BTN#
P128

SER0_TX
P129

SER0_RX
P130

SER0_RTS#
P131

SER0_CTS#
P132

GND
P133

SER1_TX
P134

SER1_RX
P135

SER2_TX
P136

SER2_RX
P137

SER2_RTS#
P138

SER2_CTS#
P139

SER3_TX
P140

SER3_RX
P141

GND
P142

CAN0_TX
P143

CAN0_RX
P144

CAN1_TX
P145

CAN1_RX
P146

VDD_IN
P147

VDD_IN
P148

VDD_IN
P149

VDD_IN
P150

VDD_IN
P151

VDD_IN
P152

VDD_IN
P153

VDD_IN
P154

VDD_IN
P155

VDD_IN
P156

GND
S101

DP0_LANE3+
S102

DP0_LANE3-
S103

USB3_OTG_ID
S104

DP0_AUX+
S105

DP0_AUX-
S106

LCD1_BKLT_EN
S107

LVDS1_CK+ / eDP1_AUX+ / DSI1_CLK+
S108

LVDS1_CK- / eDP1_AUX- / DSI1_CLK-
S109

GND
S110

LVDS1_0+ / eDP1_TX0+ / DSI1_D0+
S111

LVDS1_0- / eDP1_TX0- / DSI1_D0-
S112

eDP1_HPD / DSI1_TE
S113

LVDS1_1+ / eDP1_TX1+ / DSI1_D1+
S114

LVDS1_1- / eDP1_TX1- / DSI1_D1-
S115

LCD1_VDD_EN
S116

LVDS1_2+ / eDP1_TX2+ / DSI1_D2+
S117

LVDS1_2- / eDP1_TX2- / DSI1_D2-
S118

GND
S119

LVDS1_3+ / eDP1_TX3+ / DSI1_D3+
S120

LVDS1_3- / eDP1_TX3- / DSI1_D3-
S121

LCD1_BKLT_PWM
S122

GPIO13
S123

GND
S124

LVDS0_0+ / eDP0_TX0+ / DSI0_D0+
S125

LVDS0_0- / eDP0_TX0- / DSI0_D0-
S126

LCD0_BKLT_EN
S127

LVDS0_1+ / eDP0_TX1+ / DSI0_D1+
S128

LVDS0_1- / eDP0_TX1- / DSI0_D1-
S129

GND
S130

LVDS0_2+ / eDP0_TX2+ / DSI0_D2+
S131

LVDS0_2- / eDP0_TX2- / DSI0_D2-
S132

LCD0_VDD_EN
S133

LVDS0_CK+ / eDP0_AUX+ / DSI0_CLK+
S134

LVDS0_CK- / eDP0_AUX- / DSI0_CLK-
S135

GND
S136

LVDS0_3+ / eDP0_TX3+ / DSI0_D3+
S137

LVDS0_3- / eDP0_TX3- / DSI0_D3-
S138

I2C_LCD_CK
S139

I2C_LCD_DAT
S140

LCD0_BKLT_PWM
S141

GPIO12
S142

GND
S143

eDP0_HPD / DSI0_TE
S144

WDT_TIME_OUT#
S145

PCIE_WAKE#
S146

VDD_RTC
S147

LID#
S148

SLEEP#
S149

VIN_PWR_BAD#
S150

CHARGING#
S151

CHARGER_PRSNT#
S152

CARRIER_STBY#
S153

CARRIER_PWR_ON
S154

FORCE_RECOV#
S155

BATLOW#
S156

TEST#
S157

GND
S158

MP2
MP2

MP1
MP1

VCCA<= VCCB

U1

TXS0104ERGYR

VCCA
1

A1
2

A2
3

A3
4

A4
5

NC0
6

GND
7

OE
8 NC1

9B4
10B3
11B2
12B1
13VCCB
14

EP
15

C83
100nF

L11
DLM0QSN500HY2

1 2

4 3

HDMI_TX2_P
HDMI_TX2_N

HDMI_TX1_P
HDMI_TX1_N

HDMI_TX0_P
HDMI_TX0_N

HDMI_TXC_P
HDMI_TXC_N

DSI_D0_DP_L0_P
DSI_D0_DP_L0_N

DSI_D1_DP_L1_P
DSI_D1_DP_L1_N

DSI_D2_DP_L2_P
DSI_D2_DP_L2_N

DSI_D3_DP_L3_P
DSI_D3_DP_L3_N

DSI_CLK_DP_AUX_P
DSI_CLK_DP_AUX_N

LVDS1_TX1_N

LVDS1_CLK_P
LVDS1_CLK_N

LVDS1_TX0_P
LVDS1_TX0_N

LVDS1_TX1_P

LVDS1_TX2_P
LVDS1_TX2_N

LVDS1_TX3_P
LVDS1_TX3_N

GPIO1_IO11(PWM2_OUT)

DSI_LVDS0_TX0_P
DSI_LVDS0_TX0_N

DSI_LVDS0_TX1_P
DSI_LVDS0_TX1_N

DSI_LVDS0_TX2_P
DSI_LVDS0_TX2_N

DSI_LVDS0_CLK_P
DSI_LVDS0_CLK_N

DSI_LVDS0_TX3_P
DSI_LVDS0_TX3_N

SPDIF_EXT_CLK(PWM1_OUT)

CARRIER_STBY#
CARRIER_PWR_ON

LVDS1_CLK_P
LVDS1_CLK_N
LVDS1_TX0_P
LVDS1_TX0_N

LVDS1_CLK_CM_P
LVDS1_CLK_CM_N
LVDS1_TX0_CM_P
LVDS1_TX0_CM_N

LVDS1_TX1_P LVDS1_TX1_CM_P
LVDS1_TX1_N LVDS1_TX1_CM_N
LVDS1_TX2_P LVDS1_TX2_CM_P
LVDS1_TX2_N LVDS1_TX2_CM_N

LVDS1_TX3_P LVDS1_TX3_CM_P
LVDS1_TX3_N LVDS1_TX3_CM_N
DSI_LVDS0_TX0_P DSI_LVDS0_TX0_CM_P
DSI_LVDS0_TX0_N DSI_LVDS0_TX0_CM_N

DSI_LVDS0_TX2_P DSI_LVDS0_TX2_CM_P
DSI_LVDS0_TX2_N DSI_LVDS0_TX2_CM_N

DSI_LVDS0_TX1_P
DSI_LVDS0_TX1_N

DSI_LVDS0_TX1_CM_P
DSI_LVDS0_TX1_CM_N

DSI_LVDS0_CLK_P DSI_LVDS0_CLK_CM_P
DSI_LVDS0_CLK_N DSI_LVDS0_CLK_CM_N
DSI_LVDS0_TX3_P DSI_LVDS0_TX3_CM_P
DSI_LVDS0_TX3_N DSI_LVDS0_TX3_CM_N

DP_HPD

DSI_D0_DP_L0_P
DSI_D0_DP_L0_N
DSI_D1_DP_L1_P
DSI_D1_DP_L1_N

DSI_D2_DP_L2_P
DSI_D2_DP_L2_N
DSI_D3_DP_L3_P
DSI_D3_DP_L3_N

DSI_CLK_DP_AUX_P
DSI_CLK_DP_AUX_N

DSI_D0_DP_L0_CM_P
DSI_D0_DP_L0_CM_N
DSI_D1_DP_L1_CM_P
DSI_D1_DP_L1_CM_N

DSI_D2_DP_L2_CM_P
DSI_D2_DP_L2_CM_N
DSI_D3_DP_L3_CM_P
DSI_D3_DP_L3_CM_N

DSI_CLK_DP_AUX_CM_P
DSI_CLK_DP_AUX_CM_N

SPDIF_EXT_CLK(PWM1_OUT)
GPIO1_IO11(PWM2_OUT)

I2C_PM_DAT(I2C2_SDA)
I2C_PM_CK(I2C2_SCL)

SPDIF_TX(FLEXCAN1_TX)
SPDIF_RX(FLEXCAN1_RX)
HDMI_CEC(FLEXCAN2_TX)
SAI5_MCLK(CAN2_RX)

SPDIF_TX(FLEXCAN1_TX)
SPDIF_RX(FLEXCAN1_RX)
HDMI_CEC(FLEXCAN2_TX)
SAI5_MCLK(CAN2_RX)

HDMI_TX2_N HDMI_TX2_CM_N

HDMI_TX2_P HDMI_TX2_CM_P

HDMI_TX1_N HDMI_TX1_CM_N

HDMI_TX1_P HDMI_TX1_CM_P

HDMI_TX0_N HDMI_TX0_CM_N

HDMI_TX0_P HDMI_TX0_CM_P

HDMI_TXC_P HDMI_TXC_CM_P

HDMI_TXC_N HDMI_TXC_CM_N

CARRIER_STBY#

I2C_GP_DAT(I2C4_SDA)
I2C_GP_CK(I2C4_SCL)

CARRIER_PWR_ON
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04. Power, RTC & Board ID

FAN : 5V/0.2A

uSD POWER SW

1.8V/0.3A BASE

BOARD ID

SOM PWR

CURRENT MEASURMENT 
RESISTOR R1210

VIN > ~ 1 V and V(ON/OFF) > 1 V, SW on and VOUT = VIN
VIN > ~ 1 V and V(ON/OFF) < 1 V, SW off and VOUT <> VIN

Located under J30
Not Connected

Main Switch
12VDC INPUT

+12V 
LED

Vgs th>2.4V

POWER DISCHARGE

5V/8A Always On

+5V 
LED

3.35V/8A StandBy State

VOUT = 0.6(1+R1/R2)

I2C Address:
1010100:0x54

PU included 
on SOM - Not a must.

DDR 50 Mhz

uSD CARD

<300mA

SDR104

LAYOUT NOTE:
Place close to SOM connector

uSD Connector & ESD protection

PWR SW

3.35V/3A Always On

Used to shut power
in StandBy State

RTC LDO Option

5V/3A StandBy State 1.8V/0.3A StandBy State

VCC_5V

GND

SOM_VBAT

VCC_5V

STBY_3V3

GND
GND

BASE_PER_3V3

BASE_PER_3V3

GND

VCC_12V

GND

VCC_12V VCC_5V BASE_PER_3V3

GND

VCC_12V

VCC_5V

GND

GND

VCC_12V

GND

STBY_3V3

GND

VCC_12V_PJ

VCC_12V

GND

SW_3P3_SD2

GND

GND

GND

GND

GND
GND

BASE_PER_3V3

BASE_PER_3V3 SW_3P3_SD2
SW_3P3_SD2

SW_3P3_SD2

VCC_5V BASE_PER_3V3

GND

GND

GND

VCC_5V

GND

VDD_RTC_C VCC_12V_PJ VDD_RTC_C

GND GND
GND

GND

STBY_5V

BASE_PER_3V3

GND

VCC_5V

GND

GND

GND

VDD_RTC

BASE_PER_3V3 BASE_PER_1V8

GND

STBY_1V8

GND

PWR_OFF

I2C_PM_DAT(I2C2_SDA)_3V3
I2C_PM_CK(I2C2_SCL)_3V3

SD2_CMD

SD2_DATA0
SD2_DATA1

SD2_DATA2
SD2_DATA3

GPIO1_IO08_3V3

SD2_CD_B(SD2_CD_B)

SD2_CLK

CARRIER_STBY#_3V3

VIN_PWR_BAD#

CARRIER_PWR_ON_3V3
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SW12
1101M2S3CQE2

C177

100nF

C180
180pF

C163

100nF

C93

10nF

C154
1uF

C171

47uF

1
2

R160

4.3K 1%

R121

100K

C113

47uF

1
2

U50

TLV70218DBVR

VIN
1

EN
3

GND
2

VOUT
5

NC
4

R166
110K 0.1%

C181
8.2nF

R136
10K

FB5 120R 1.2A

Q1
2N7002P 3

1

2

J30

DC 2.0mm
1
2
3
4

JBT5
CR1225-HOLDERNC

+
1

-
3

+
+

2

C176

10uF

C106

47uF

1
2

C178
100nF

R165
24K 0.1%

R158
23.7K 1%

FB6 120R 1.2A

NC

C175

10uF

D32
BZT52C15

2
1

U44

NCP715SQ18T2G

V
IN

4

N
C

1
3

G
N

D
2

V
O

U
T

5
N

C
0

1

R169
200K

C110

47uF

1
2

L17

4.7uH
1 2

R123 0.0R
R1210_v2

D23

J34

2 Pin Terminal Block

NC
1
2

Q5
TPS27081A

1

3

26

5

4

R163
0R

FB9

120R 1.2A

R1
1.2K

J21

HDR2.54_2x1_Shrouded

NC

1
2

R167

2.4K 1%

Q14
2N7002P 3

1

2

C179
1uF
NC

C107
1uF

D47

P
G

B
1

0
1

0
6

0
3

M
R

C168
180pF

U52 RT7299BHGQW

SS/TR
9 GND

2

GND
3

PVIN
4

PVIN
5

RT/SYNC
1

FB
7

COMP
8

G
N

D
1

5

VIN
6

EN
10

LX
11

LX
12

BOOT
13

PGOOD
14

C166
10uF

R127
10K

U33

RT8070ZQW

COMP
1

SS
2

EN
3

VIN
4

LX
5

RT
6

FB
7

PGOOD
8

GND
9

R116
510R

ADD= 0xAx

'1' = WP

U35
BR24G04NUX-3TTR

A0
1

A1
2

A2
3

VSS
4

SDA
5 SCL
6 WP
7 VCC
8

P
A

D
9

R207
100K

Q15
2N7002P 3

1

2

R83
33K

D1

P
G

B
1

0
1

0
6

0
3

M
R

C169
8.2nF

C135
10uF

L18

4.7uH
1 2

C165
10uF

D49

30V,100mA

C185

47uF

1
2

R174

4.7K

R93
21.5K 1%

J32

uSD Connector

CD/DAT3
2 CMD
3 VDD
4 CLK
5 VSS
6 DAT0
7

DAT2
1

DAT1
8

SHL
10

SHL
13

CD
9

SHL
11SHL
12

C155
4.7uF

L7

6.8uH
1 2

R126
10KNC

D27

R157 100K

R14

100K

C122

47uF

1
2

C7
1uF

R161 100K

R1780R
NC

R94 1M

D28

R179
10K
NC

U19

TLV70218DBVR

VIN
1

EN
3

GND
2

VOUT
5

NC
4

C142
1uF

C161

47uF

1
2

R208
200K

U51
RT7299BHGQW

SS/TR
9 GND

2

GND
3

PVIN
4

PVIN
5

RT/SYNC
1

FB
7

COMP
8

G
N

D
1

5

VIN
6

EN
10

LX
11

LX
12

BOOT
13

PGOOD
14

C128
1uF

R176
4.99R 1%

R13
10KNC

C162

47uF

1
2

R210
100K

R168

2.2K 1%

C129
100nF

R164
100K

C160

47uF

1
2

R84
100K

C94
560pF

R159
174K 1%

R12022R 1%

C182
1nF

D45
BAT54C

1

3

2

R173
2.2K 1%

C57
1uF

R209 0R

R172
4.99R 1%

D30
IP4220CZ6

4

25

3

16

Q10
TPS27081A

1

3

26

5

4

C164

4.7uF

R171
475R 1%

C99

10uF

C173

47uF

1
2

C47
4.7uF

R111

0R

C174

4.7uF

R175
4.99R 1%

D48

30V,100mA

C170
10nF

D31
IP4220CZ6

4

25

3

16

R85
68K 1%

C167

100nF

R1460R
NC

C10
1uF

C172

47uF

1
2

C71

100nF

FAN_PWR

VCC_12V_PJ

VCC_12V_IN_OFF

VCC_5V_BAD_B

VCC_5V_BAD_B

VCC_3V3_BAD_B

DISCHRG_EN

SD2_DATA2 SD2_DATA3

SD2_CMD

SD2_CLK_R

SD2_DATA1

SD2_CLK_R

L_BS_3V3

FB_BS_3V3
PG_BS_3V3

CMP_BS_3V3
RT_BS_3V3

SS_BS_3V3

VCC_3V3_BAD_B

COIN_IN

STBY_5V_EN

RTC_IN

SD2_DATA0
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05. ETHERNET

Giga Ethernet Differential Pair,
Follow Giga Ethernet routing
guidelines.
Differential Impedance: 100 ohms

LAYOUT NOTE:

Gigabit Ethernet - ETH0

10G Ethernet SFP+
Copper/Fiber
Only for SMR95

ETH 10G ref clk 156.25-MHz
The HCSL level can be used directly to the PAD. AC-coupled
and common-mode (0.4V) termination is needed for the LVDS level
input. The maximum clock offset is 100 ppm.

ETH 10G ref clk 156.25MHz
LVDS

SFP I2C ADDRESS= 0x50 & 0x51

LAYOUT NOTE:
Giga Ethernet Differential Pair,
Follow Giga Ethernet routing
guidelines.
Differential Impedance: 100 ohms

Gigabit Ethernet - ETH1

For !EC assembly 
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HDMI OUT 
MINI CONNECTOR
Only for SMR8P

LAYOUT NOTE: Differential
Impedance:
100 ohms

06. HDMI, DSI &DP

Differential
Impedance:
100 ohms

LAYOUT NOTE:

DP OUT
MINI CONNECTOR
Only for SMR95

LAYOUT NOTE:
Differential
Impedance:
100 ohms

Ilim = ~250mA

Benefit of using load switch 
for HDMI 5V Source:
Short circuit protection;
Reverse current blocking;
Fast response.

Differential
Impedance:
100 ohms

LAYOUT NOTE:

5V TO 1.8V LEVEL SHIFTING

HDMI 5V LOAD SWITC

Ilim = ~250mA

Benefit of using load switch 
for HDMI 5V Source:
Short circuit protection;
Reverse current blocking;
Fast response.

DP 3V3 LOAD SWITC

3V3 TO 1.8V LEVEL SHIFTING

DSI  DISPLAY

0-3.3V PWM:1KHz

Please note:
Pinout is different from 
HDMI regular connector

Note
MX8M-PLUS DSI - Assemble Res 0 ohm/0402
MX95 - Assemble Cap 100nF/0402
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USB2.0 480Mbps

07. PCIe

PCIE Differential Pairs, Follow PCIe routing guidelines.
Differential Impedance: 85 ohms
Length match +/-5mil

PCIe 1.1/2.1 compliant with PCIe Express GEN2.
2.5/5 Gbps lanes
2.0: 8b/10b encoding 

LAYOUT NOTE:

Layout Note 
Place AC caps close 
to the connector 

Layout Note:
Place parallel termination resistors
close to the mPCIe connector

USB 2.0 Differential Pair, annotated with a
ring around the pair.  Follow USB 2.0
routing guidelines.
Differential Impedance: 90 ohms

LAYOUT NOTE:

PCIE A M.2 M Key Vertical Connector

PCIE B M.2 M Key Vertical Connector
Only for SMR95

LAYOUT NOTE:
USB 2.0 Differential Pair, annotated
with a ring around the pair.  Follow
USB 2.0 routing guidelines.
Differential Impedance: 90 ohms

Layout Note 
Place AC caps close 
to the TX connector 

PCIE Differential Pairs, Follow PCIe routing guidelines.
Differential Impedance: 85 ohms
Length match +/-5mil

LAYOUT NOTE:

Layout Note:
Place parallel termination resistors
close to the mPCIe connector
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Config Channel Logic Detection & 
Indication of Plug Orientation

Ilim: 
54K ~ 1A
68K ~0.85A
100K ~0.6A

Note: 
VBUS active discharge 
replaced with bleeder

5V Source Load Switch

High ESD protection 
for VBUS and CC1/2 pins

08. USB & UART DBG

non-I2C mode= ADR pin float on power up

ADR/CON_DET
According to DS should be 10K 
NXP eval use 68K.

Bleeder 

5V

Pin 5 max 8V
Vgsth + >1V
Vgsth - < 0.4V

33/133 = 0.248
0.248 * 5 = 1.24 > 1V Vgs th
0.248 * 28 = 6.95 < 8V Pin5 Abs Max
28^2 /133K < 6mW 

Need to drive USB1_VBUS to 5V even if Vbus>5V

GND=HOST

Usage of native USB_ID for iMX8MP requires 
patches not included in the formal release, 
pull up should be to 1.8V.
For simple OTG function connect GPIO1_IO10 
to U46 PTN ID output.
USBx_ID can be left floating if not used. 

NOTE for native USB_ID on iMX8MP:

PORT: 
VDD= DFP
FLOAT=DRP
GND=UFP

Q10 Required in case a powered device 
connected which will backfeed the 
board 5V when the board is in OFF state.

Alternative for J7: 
https://www.amphenol-icc.com/media/wysiwyg/files/drawing/gsb41123xxhr.pdf 
https://www.amphenol-icc.com/media/wysiwyg/files/drawing/gsb311231hr.pdf 

I2C Address:
0111101:0x3D

LAYOUT NOTE:
USB 2.0 Differential Pair, annotated
with a ring around the pair.  Follow
USB 2.0 routing guidelines.
Differential Impedance: 90 ohms

USB3.0 Type-A 
Dual ConnectorUSB2.0 Type-A 

Dual Connector

out

LAYOUT NOTE:

USB UART DEBUG

in

in

out

USB 2.0 Differential Pair, annotated
with a ring around the pair.  Follow
USB 2.0 routing guidelines.
Differential Impedance: 90 ohms

LAYOUT NOTE:

USB Type-C DRP/DRD 
USB 2.0 without USB PD

A DRP can dynamically switch between 
being a power source (like a charger) and 
a power sink (like a device being charged). 
A DRD can switch between acting as 
a host (DFP) and a device (UFP) for data.
DRP/DRD USB 2.0 port without USB PD 
is limited to the standard USB 2.0 power delivery of 5V 
and up to 3A (15W). 

USB 2.0 Differential Pair, annotated
with a ring around the pair.  Follow
USB 2.0 routing guidelines.
Differential Impedance: 90 ohms

LAYOUT NOTE:

USB 2.0 Diff pair, annotated  with a ring around the pair. 
USB 3.0 Diff Pair annotated with dashed ring 
Follow  USB 2.0/3.0 routing guidelines.
Differential Impedance: 90 ohms

1A current limitation 
0.5A current limitation 

0.85A current limitation 

USB2.0 Switch to 
PCIE M.2 Connectors

PCIE APCIE B

GND

USB0_VBUS

GND

GND

GND

USB0_VBUS

GND

GND

GND
GND

VCC_5V

GND

BASE_PER_3V3
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USBH_P1_PWR

GND
GND
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USBH_P4_PWR

GND
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GNDGND

DEBUG_VBUS

3V3OUT DEBUG_VBUS_C

GND

GND GND GND

DEBUG_VBUS_C

GND

GND

GND

GND
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GND
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GND
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BASE_PER_3V3

GND

BASE_PER_3V3

GND

GND

GND

GND

GND
GND

GND

BASE_PER_1V8

I2C_PM_DAT(I2C2_SDA)_3V3

I2C_PM_CK(I2C2_SCL)_3V3

PWR_OFF

USB2_VBUS

USB0_OTG_DP

USB0_OTG_DN

GPIO1_IO13_3V3

P1_EN_OC_N_3V3
P2_EN_OC_N_3V3

P3_EN_OC_N_3V3
P4_EN_OC_N_3V3

USBH_P3_SSRX_P
USBH_P3_SSRX_N

USBH_P2_C_SSTX_P
USBH_P2_C_SSTX_N

USBH_P2_SSRX_P
USBH_P2_SSRX_N

USBH_P3_C_SSTX_P
USBH_P3_C_SSTX_N

USB0_OTG_VBUS

GPIO1_IO10(GPIO1_IO10)_3V3

USBH_PCIE_B_DN
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USBH_PCIE_A_DN

USBH_P3_DN
USBH_P3_DP

USBH_P2_DN
USBH_P2_DP

USBH_P1_DP
USBH_P1_DN

USBH_P4_DP
USBH_P4_DN

USBH_P1_SW_SEL

USBH_P4_SW_SEL

UART2_RXD(UART2_RXD)

UART2_TXD(UART2_TXD)
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09. LCD & CSI

1Khz/DC0-100% 3.3V  
Backllight Intensity

LVDS CH1 Sec. Display Capacitive Touch
LVDS CH0/DSI  Prim. Display

LAYOUT NOTE:
LVDS Differential Pair, Follow
LVDS routing guidelines.
Differential Impedance: 100 ohms

LAYOUT NOTE:
LVDS Differential Pair, Follow
LVDS routing guidelines.
Differential Impedance: 100 ohms

LCD: GKTW70SDAE4SE
5V/0.45A
3.3V/0.17A 

0-3.3V PWM:1KHz

NOTE:

MIPI-CSI0 + MIPI-CSI1  
Differential Impedance:100 ohms 
SE 50 ohms

Connects to Variscite Custom MIPI-CSI2 Camera Board 
Qualified with x2 OV5640.

HS mode: DIFF
LP mode:  SE
Lane rate 1.5Gbps

LAYOUT NOTE:

Edge connector footprint

1. I2C and GPIO run @ 1.8V 
2. Camera reference clock generated on camera board
3. SN74AVC4T245 DIR+OE ref'd to VccA
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COEX_SOUT_1V8
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17

19
19

2
2

4
4

6
6

8
8

10
10

12
12

14
14

16
16

18
18

20
20

7
7

Q6
TPS27081A

1

3

26

5

4

VCC

GND

U26

SN74LV1T125DCKR

1

2

3 4

5

J9

HEADER 2X1

NC1
2

R34

100K

C95
100nF

U31
SN74LVC125ARGYR

*1OE
1

*2OE
4

*3OE
10

*4OE
13

1A
2

2A
5

3A
9

4A
12

E
P

A
D

15
V

C
C

14
G

N
D

7

1Y
3

2Y
6

3Y
8

4Y
11

R32

100KR35
10K

R
15

10
K

CAP_TOUCH_INT#

EXP_CAPTOUCH_RST_B

CSI_P2_OPT
CSI_P2_SYNC

CSI_P2_TRIG

CSI_P1_TRIG

CSI_P1_SYNC
CSI_P1_OPT

CSI_P1_TRIG

CSI_P2_TRIG

CSI_P1_SYNC
CSI_P1_OPT
CSI_P2_SYNC
CSI_P2_OPT

EXP_CSI_BUF_EN#_3V3

CAP_TOUCH_INT#
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10. HEADERS

BT/WIFI 
CAN FD x 2

SPDIF

GPIOsGPIOs

I2C/ESPI

JTAG

UART

UART/ESPI

ESPI/NAND

ETH

SD WP

GND

GND

GND

BASE_PER_1V8

GND

BASE_PER_3V3

VCC_5V

WIFI_HOST_WAKE
BT_HOST_WAKE

WB_KILL_1V8

BT_DEV_WAKE

NAND_DQS

NAND_DATA02(QSPI_A_DATA2)
NAND_DATA03(QSPI_A_DATA3)

ECSPI1_SCLK(UART3_RXD)
ECSPI1_MISO(UART3_CTS)
ECSPI1_SS0(UART3_RTS)

SAI1_RXC(ENET1_1588_EVENT0_OUT)_3V3
GPIO1_IO09(ENET_QOS_1588_EVENT0_ OUT)_3V3

GPIO1_IO00
GPIO1_IO03
GPIO1_IO01

GPIO1_IO07
GPIO1_IO06

ENET_MDIO

CAN1_H
CAN1_L
CAN2_H
CAN2_L

SPDIF_TX(FLEXCAN1_TX)_3V3
SPDIF_RX(FLEXCAN1_RX)_3V3

HDMI_CEC(FLEXCAN2_TX)_3V3
SAI5_MCLK(CAN2_RX)_3V3

ECSPI2_SS0(NAND_CE0_B)
ECSPI2_SCLK(NAND_ALE)

ECSPI2_MISO(NAND_DATA01)
ECSPI2_MOSI(NAND_DATA00)

ENET_MDC

UART3_RXD(UART1_CTS)
UART3_TXD(UART1_RTS)
UART4_TXD(UART4_TXD)
UART4_RXD(UART4_RXD)
ECSPI1_MOSI(UART3_TXD)

I2C2_SDA(ECSPI1_SS0)
I2C1_SCL(ECSPI1_SCLK0)
I2C1_SDA(ECSPI1_MOSI)
I2C2_SCL(ECSPI1_MISO)

GPIO1_IO15(CCM_CLKO2)

ETH0_INT_IN
ETH1_INT_IN

JTAG_MOD

SD2_WP

UART1_RXD(UART1_RXD)
UART1_TXD(UART1_TXD)
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CH81102M10100
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J15

0015912240
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11 12
13 14
15 16
17 18
19 20
21 22
23 24

J6

CH81202M10100

1
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5
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11. BOOT CONFIG & MECHANICS

FR BS2 BS1 BS0
------------------------
1  0   0   0   QSPI
1  0   0   1   SD
1  0   1   1   SPI
1  1   1   0   eMMC
------------------------
0  X   X   X   USB Serial Download

PUs Included on Module

3.2V

CT=VDD RSTn delay  180ms to 420ms 
Need to allow RC delay on SOM to discharge
SOM requires >130ms for PS ctrl RCs to reach 0V

Equ. PU 
17.35K 

RESET & WATCHDOG

TPS3808G30DBVT 
Sense threshold >=2.79V
VCC >= 1.65V

Vth>=2.79V

SENSE:
>2.79V ~370ms after NVCC_SNVS_3V3

Note: 
Will prevent back flow into 
an unpowered IO pin. 

Idd < 6uA

OD O/P

90K PU

PU Included on Module

ON/OFF

12V input - Module is in Off state
PWR SW on --> 12V is applied - Module is in RunTime mode
Press ON/OFF --> Module is in Standby mode
Press On/OFF again --> Module is in RunTime mode

PU Included on SOM

RST SW

BOOT Options

Fiducial

VSS0042 X SCREW CONIC HEAD M2
VSS0041 NUT M2

Place on TOP

CHASSIS HOLES 

MECHANICS
SOM MOUNTING STANDOFF

BASE_PER_3V3
SOM_VBAT

GND

GND
GND

GND

GND
GND

GND

GND

GND

GND

GND

RESET_IN#

WDT_TIME_OUT#

ONOFF

BOOT_SEL0#
BOOT_SEL1#
BOOT_SEL2#
FORCE_RECOV#
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FD7

NC

C60
560pF

D26

TPD1E10B09DPYR

FD6

NC

MS6
9774027151R

C50
33nF

NC

SOT23-6

U22

TPS3808G30DBVT

SENSE
5

CT
4

MR
3

V
C

C
6

V
S

S
2

RST
1

C59

2.2uF

FD5

NC

MS5
9774027151R

R60
174K 1%

MS7
9774027151R

R61
0R

R63

120R 1%

VPC1

PCB

VPC0535-1U

Manufacturer_PN = VPC0

R62
1M

MS8
9774027151R

SW9

FSM4JSMATR

1
2

3
4

D15

D11
30V,100mA

D16

SW11

FSM4JSMATR

1
2

3
4

D14

HOLE6

NC

E
A

R
T

H
1

HOLE5

NC

E
A

R
T

H
1

R58
0R

C61 1uF

HOLE7

NC

E
A

R
T

H
1

D9

30V,100mA

R47
21.5K 1%

D17

HOLE8

NC

E
A

R
T

H
1

D10
30V,100mA

R46
47K

ON
SW7

219-4MST

1 8
72
63
54

R59
100K

FD8

NC

D19
TPD1E10B09DPYR

C51
100nF

SW_RST# SW_RST_R WD_SENSE

RST_CT
MAIN_RST#

WD_SENSE
WDOG_C# WD_MR#

SW_RST#
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12. CAN FD INTERFACE

CAN PHY
5Mb/s Limited

HW NOTE:
Remove R111 & R113 to use 
different ALT Func. on J7

HW NOTE:
Remove R111 & R113 to use 
different ALT Func. on J8

R108 required to pull TXD low if 
SAI2_RXC not driving

R108 required to pull TXD low if 
SAI2_RXC not driving

STBY_3V3

STBY_3V3

GND

STBY_3V3

STBY_3V3

GND

SPDIF_TX(FLEXCAN1_TX)_3V3

CAN1_H

CAN1_L

SPDIF_RX(FLEXCAN1_RX)_3V3

HDMI_CEC(FLEXCAN2_TX)_3V3

CAN2_H

CAN2_L

SAI5_MCLK(CAN2_RX)_3V3

Title

Size Document Number Rev

Date: Sheet of
Approved By:Designer:

Project
ECHO CUSTOMBOARD 1.1

12. CAN FD Interface

A4

14 16Wednesday, January 21, 2026
Shay V.

ECHO-BOARD

Title

Size Document Number Rev

Date: Sheet of
Approved By:Designer:

Project
ECHO CUSTOMBOARD 1.1

12. CAN FD Interface

A4

14 16Wednesday, January 21, 2026
Shay V.

ECHO-BOARD

Title

Size Document Number Rev

Date: Sheet of
Approved By:Designer:

Project
ECHO CUSTOMBOARD 1.1

12. CAN FD Interface

A4

14 16Wednesday, January 21, 2026
Shay V.

ECHO-BOARD

R
55

1
0K

N
C

R
68

1
0K

N
C

R770R

C80
1uF

R750R

R
51

1
0K

N
C

R56120R 1%

R
54

1
0K

N
C

U24

SN65HVD232QDR

TXD
1

GND
2

VCC
3

RXD
4

NC1
5

CANL
6

CANH
7

NC2
8

R740R

R720R

R7610K

R52120R 1%

U23

SN65HVD232QDR

TXD
1

GND
2

VCC
3

RXD
4

NC1
5

CANL
6

CANH
7

NC2
8

R7310K

C81
1uF

CAN1_TX

CAN1_H

CAN1_L

CAN1_RX

CAN2_TX

CAN2_H

CAN2_L

CAN2_RX
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13. AUDIO

Digital MIC Module Codec

Audio Analog Carrier Codec

Line In

Headphones
Lower Jack

Headphones

Line In
Upper Jack

DBVDD- SMARC changed from 3.3V-> 1.8V

Audio Analog Module Codec

CODEC HPOUTFB need to short 
with AGND on connector

LAYOUT NOTE:

Headphones

Digital MIC Carrier Codec

Line In
Line In
Upper Jack

Headphones
Lower Jack

AGND

AGND GND GND

GND

GND GND

AGND

GND

GND

GND AGND
AGND

GND

GND

AGND GND GND

GND GND

AGND AGND
GND

STBY_1V8

STBY_1V8

STBY_1V8

STBY_1V8

LINEM_INL

LINEM_INR

HPM_FB_IN
HPM_LOUT

HPM_ROUT

DMIC_M_CLK

DMIC_M_DATA

SAI2_TXFS(SAI2_TXFS)

SAI2_TXD(SAI2_TXD)
SAI2_RXD(SAI2_RXD)

SAI2_TXC(SAI2_TXC)

SAI2_MCLK(SAI2_MCLK)

I2C_GP_CK(I2C4_SCL)
I2C_GP_DAT(I2C4_SDA)

SAI2_RXFS(GPIO4_IO21)

SAI2_RXC(GPIO4_IO22)
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D38

T
P

D
1E

1
0B

0
9D

P
Y

R

R154 0R

R152
0R

C89

4.7uF

C159
10uF

R66 0R
C74

4.7uF

U10

CMM-4737DT-26186

VDD
6

L/R
2

GND
3

GND
1

DATA
5

CLK
4

C104
100nF

J20STEREO JACK1
2

3

R162
0R

C88

4.7uF

R81 0R

J14STEREO JACK1
2

3

R112
0R

C105
4.7uF

J22STEREO JACK1
2

3

C87

4.7uF

IN
OUT

U25

WM8904CGEFL_RV

GPIO1_IRQ
1

SCLK
2

SDA
3

DBVDD
4

DGND
5

DCVDD
6

CPVDD
7

CPCA
8

CPGND
9

CPCB
10

CPVOUTP
11

CPVOUTN
12

HPOUTL
13

HPOUTFB
14

HPOUTR
15

LINEOUTL
16

LINEOUTFB
17

LINEOUTR
18

MICVDD
19

MICBIAS
20VMIDC

21

AGND
22

AVDD
23

IN2R
24

IN1R_DMICDAT2
25

IN2L
26

IN1L_DMICDAT1
27

MCLK
28 BCLK_GPIO4
29

LRCLK
30

ADCDAT
31 DACDAT
32

GND_EPAD
33

C77

1uF

C20
100nF

C75

220nF

R155 0R

C21
4.7uF

R82
5.6K 1%
NC

C156

220pF

C6510uF

C78

220nF

R113
475R 1% NC

R80 0R

R67
5.6K 1%
NC

R153
5.6K 1%
NC

C76

220nF

C91

220nF

C90
100nF

FB7 120R 1.2A

C157
10uF

C92

220pF

R148
5.6K 1%
NC

R64 0RNC

C98
100nF

C79

4.7uF

C66

220pF

C6410uF

R92 0R

R156 0R

R65 0RNC

C158

220pF

R170
0.0R_SHORT

NC

D46

T
P

D
1E

1
0B

0
9D

P
Y

R

D41

T
P

D
1E

1
0B

0
9D

P
Y

R

R79
22R 1%

D43

T
P

D
1E

1
0B

0
9D

P
Y

R

U37

CMM-4737DT-26186

VDD
6

L/R
2

GND
3

GND
1

DATA
5

CLK
4

D39

T
P

D
1E

1
0B

0
9D

P
Y

R

J16STEREO JACK1
2

3

D40

T
P

D
1E

1
0B

0
9D

P
Y

R

D44

T
P

D
1E

1
0B

0
9D

P
Y

R

R91
22R 1%

R149 0R

D42

T
P

D
1E

1
0B

0
9D

P
Y

R

LINEM_INL_C LINEM_INL_R

LINEM_INR_C LINEM_INR_R

HPM_FB_IN
HPM_LOUT_R

HPM_ROUT_R

HPM_LOUT_R

HPM_ROUT_R

DMIC_C_CLK

DMIC_C_DATA

AC_PWR_1V8
LINE_INL_C LINEC_INL_R
LINE_INR_C LINEC_INR_R

HPC_FB_IN
HPC_LOUT_R

DMIC_C_DATA
HPC_ROUT_R

LINEC_INL
LINEC_INR

DMIC_C_CLK

HPC_ROUT HPC_ROUT_R
HPC_LOUT HPC_LOUT_R

AC_BCLK HPC_FB_IN

CODEC_CPCA
CODEC_CPCB
CODEC_CPVOUTP
CODEC_CPVOUTN

AC_LRCLK
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14. GPIO

GPIO 
EXPANDER1

GP BUTTONS

GPLED2
eMMC Activity

HOME

I2C Address:
010000A: 0X20

Once PERIPHERALS_POR_B asserted 
expander control set by pull up/down.

VOL UP

GPLED4

GP LEDS

@VCC=3.3V 
VIH>1.39V ; VIL<0.65v

GPIO 
EXPANDER2

I2C Address:
010000A: 0X21

VOL DN

GPLED1

GPLED3

BACK

NOTE:

STBY_3V3 STBY_3V3

GND

STBY_3V3

GND

BASE_PER_3V3

GND

GNDSTBY_3V3

GND

GND

GND

GND

GND

GND
GND

STBY_3V3

GND

GND

STBY_1V8

SFP_RX_LOS_3V3

SAI1_TXD6(GPIO4_IO18)

POR_B_RST_OUT#

I2C_GP_DAT(I2C4_SDA)_3V3
I2C_GP_CK(I2C4_SCL)_3V3

EXP_CAPTOUCH_RST_B

EXP_CSI_BUF_EN#_3V3
ETH10G_SEL_3V3

GPIO1_IO05

USBH_P4_SW_SEL
USBH_P1_SW_SEL
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TP8

D13
TPD1E10B09DPYR

D12
TPD1E10B09DPYR

R
N

5
-2

10
K

TP9

R
N

5
-3

10
K

D29
TPD1E10B09DPYR

R2160R

R
N

5
-4

10
K

R90
10K

TP10

D21

D22

D24

D25

C56
100nF

SW8

FSM4JSMATR

1
2

3
4

R89
1.0K 1%

R104 330R

SW5

FSM4JSMATR

1
2

3
4

SW6

FSM4JSMATR

1
2

3
4

R114 330R

R103 330R

U29
PCAL6408APWJ

B6
11

B5
10

V
C

C
I

1

SDA
15

ADDR
2

SCL
14

V
C

C
P

16

B7
12

INT_B
13

RST_B
3

G
N

D
8

B4
9

B3
7

B2
6

B1
5

B0
4

R2150R

NC

SW10

FSM4JSMATR

1
2

3
4

R115 330R

C55
100nF

R40
10K

Q9
FDV301N1

3
2

C73
100nF

U16PCAL6408APWJ

B6
11

B5
10

V
C

C
I

1

SDA
15

ADDR
2

SCL
14

V
C

C
P

16

B7
12

INT_B
13

RST_B
3

G
N

D
8

B4
9

B3
7

B2
6

B1
5

B0
4

D18

TPD1E10B09DPYR

R
N

5
-1

10
K

VCC

GND

U17

SN74LV1T125DCKR

1

2

3 4

5

GP_LED1

SW_BACK
SW_VOLDN

I2C_GP_DAT(I2C4_SDA)_3V3 SW_VOLUP

GP_LED2

I2C_GP_CK(I2C4_SCL)_3V3 SW_HOME
GP_LED1
GP_LED2
GP_LED3
EXP_CAPTOUCH_RST_B

<CB_Function>
GP_LED3

POR_B_RST_OUT#_3V3

SW_BACK

SW_VOLDN

SW_HOME
SW_VOLUP

CAR_IOXP3_3V3
CAR_IOXP4_3V3
CAR_IOXP5_3V3

EXP1_INT

EXP2_INTGPIO1_IO05


