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V-SOM decoupling capacitors

POWER/RESET/BOOT SWITCHES

LEFT

UP

RIGHT

DOWN

TP17

ENET_RX_CTL

ENET_TD3

USB2_DN
USB2_DP

POR_B

SD1_DATA2

SD1_DATA0

SD1_DATA6
SD1_DATA7

SD1_CMD

SD1_DATA4

SD1_DATA1

SD1_DATA5

SD1_STROBE
SD1_RESET

SD1_DATA3

ENET_MDIO

ENET_RD3
ENET_RD2
ENET_RXC

ENET_TD1
ENET_RD0
ENET_RD1

ENET_TD0

ENET_TX_CTL
ENET_TD2

SW_RES

SW_BOOT

PB_RESET

SWPWRBTN SW_PWRBTN

V_SOM

VCC_RTC

V_SOM

GND

GND

GND

3V3_AW

GND

V_SOM

GND

V_SOM

ENET_VIO

V_SOM
GND

V_SOM

GND

V_SOM

GND

DSI_DP2 7
DSI_DN2 7

DSI_DP0 7

DSI_DP1 7
DSI_DN1 7

DSI_DN0 7

PCIE1_RXN_N 8
PCIE1_RXN_P 8

PCIE1_TXN_N 8
PCIE1_TXN_P 8

PCIE1_REF_CLKN 8
PCIE1_REF_CLKP 8

PMIC_STBY_REQ 14

DSI_CKP 7
DSI_CKN 7

DSI_DN3 7
DSI_DP3 7

CSI_P1_DN2 6

CSI_P1_DN3 6
CSI_P1_DP2 6

CSI_P1_DP3 6

CSI_P1_DN1 6
CSI_P1_DP1 6
CSI_P1_CKN 6
CSI_P1_CKP 6

CSI_P1_DN0 6
CSI_P1_DP0 6

ENET_RX_CTL3

ENET_TD33

JTAG_TMS6

USB2_DN4
USB2_DP4

USB1_DN4
USB1_DP4

SD2_DATA010

UART4_RTS/ECSPI2_SS0 11,14

ECSPI1_SS0 13
ECSPI1_MOSI 13

I2C4_SCL_CM 6

DBG_UART_TXD 10

SD2_DATA3 10
SD2_DATA2 10

SD2_CMD 10
SD2_CLK 10

SYS_I2C_SCL 14

ECSPI1_SCLK 13

PMIC_ON_REQ 9,14

SYS_I2C_SDA 14

QSPIA_SCLK 10

QSPIA_DATA3 10
QSPIA_nSS0 10

QSPIA_DATA2 10
QSPIA_DATA1 10

PWRBTN 2
USB1_VBUS_DET 4
USB1_ID 4

USB2_VBUS_DET4

JTAG_TCK6
JTAG_MOD6

JTAG_nTRST6

JTAG_TDO6
JTAG_TDI6

SD1_DATA211

SD1_DATA011

SD1_DATA611
SD1_DATA711
SD1_CMD11

SD1_DATA411

SD1_DATA111

SD1_DATA511

SD1_STROBE14
SD1_RESET11

SD1_DATA311
SD1_CLK11

ENET_MDIO3
ENET_MDC3
ENET_RD33
ENET_RD23
ENET_RXC3

ENET_TD13
ENET_RD03
ENET_RD13

ENET_TD03

ENET_TX_CTL3
ENET_TD23
ENET_TXC3

SAI2_RXD5
SAI2_TXFS5
SAI2_TXC5

SAI2_MCLK5
SAI2_TXD5
SAI2_RXC14

SAI2_RXFS5
SAI1_MCLK14

SAI1_TXFS13
SAI1_RXFS14
SAI1_RXC14

SAI1_RXD013
SAI1_TXC14

SAI1_TXD013
INT_I2C_EXP6
LCDINT_GPIO1_IO17,14

GPIO_USB_ID4

SPDIF_RX5
GPIO_PHY1_WOL3

GPIO1_IO814

SPDIF_TX5
SPDIF_EXT_CLK14

Res_ ATP12

GPIO1_I137
GPIO_PHY1_INT3

GPIO_PHY1_RST3

ALT_BOOT2,12
SD2_nRST14

SD2_nCD10
SD2_DATA110

SD2_WP14

UART4_RXD 14
UART4_TXD 14

DBG_UART_RXD 10

UART2_TXD/ECSPI3_SS0 10,14
UART2_RXD/ECSPI3_MISO 10,14
UART1_RXD/ECSPI3_SCLK 14
UART1_TXD/ECSPI3_MOSI 14

UART4_TXD/ECSPI2_MOSI 11,14
UART4_RXD/ECSPI2_SCLK 11,14

I2C4_SDA_CM 6
I2C1_SDA 6,10

I2C3_SDA 14

I2C1_SCL 6,10

I2C3_SCL 14

UART4_CTS/ECSPI2_MISO 11,14

ECSPI1_MISO 13

QSPIA_DATA0 10 PB_RESET 12

PB_ALT_BOOT 12

PWRBTN2

ALT_BOOT2,12

POR_B6,7,8,12,14
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SBC-MCM-iMX8M    02.140 QFN package
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CP

STRAPS

POWER CONSUMPTION: 
471.9mW (typ, not including LEDs).
Assuming LEDs are 2mA per LED.
((480/3.3+3*2)=~150mA @ 3.3V

Ind2_5x2x1_2

bypass on p5

REG OUT

REG OUTGbE PHY
AVDD33_ETH  to connector
for CM of magnetic

1.2V DOMAIN

RefDes for 
RGMII IO

Near p10
Near p29

Place near each 
AVDDL pin

REFDES
Provision

MODE[2]

MODE[1]
MODE[3]

MODE[0]

PHYADDRESS0
PHYADDRESS1

PHYADDRESS2

2.5V or 3.3V

PHYADDRESS2

PHYADDRESS0
PHYADDRESS1

LED ACTIVE HIGH
MODE[0]
MODE[1]
MODE[2]
MODE[3]

MODE[3:0]
0000 ==> AR8033 IS IN 
1000 BASE-T <-> RGMII mode

AR8033 PHYSICAL
ADDRESS IS 00000

DNP

100 Ohm

100 Ohm

100 Ohm

100 Ohm

Ethernet connector

ETH1_LED_ACT/PHY1ADDRESS2

ETH1_LINK-LED_1000/INTSELECT

RGMII_AVDDL_1P1

V
D

D
IO

_R
E

G
_R

G
M

II

RGMII_LX

ETH1_LINK-LED_10_100

PHY_RXC

AVDD33_ETH

AR8031_RBIAS

GBEPHY1_CLK_XIN

GBEPHY1_CLK_XOUT

PHY1_INT
PHY1_WOL

AR8031_SD

ENET_nRST

ETH1_LED_ACT/PHY1ADDRESS2

ETH1_LINK-LED_1000/INTSELECT

ETH1_LINK-LED_1000/INTSELECT
ETH1_YELLOW_LED_AN

ETH1_GREEN_LED_CAT

ETH1_YELLOW_LED_CAT

ETH1_MDI2P

ETH1_MDI3P

ETH1_MDI2N

ETH1_MDI3N

ETH1_MDI0P

ETH1_MDI1P

ETH1_MDI0N

ETH1_MDI1N

ETH1_CT1

ETH1_CT2

ETH1_LED_ACT/PHY1ADDRESS2

ETH1_LINK-LED_10_100

GND

3V3_AW

GND GND GND GND
GND GND

GND

GND

GND

GND

GND

RGMII_DVDDL_1V1

RGMII_DVDDL_1V1

RGMII_VDDH_2V5

ENET_VIO

GND

3V3_AW

GND

AVDD33_ETH

ENET_VIO

AVDD33_ETH

GND
ETH_SHIELD

ENET_RXC2,3

ENET_RX_CTL2,3

ENET_RD02,3

ENET_TXC2

ENET_TD02

ENET_TX_CTL2

ENET_TD12
ENET_TD22
ENET_TD32

ENET_RD12,3
ENET_RD22,3
ENET_RD32,3

ENET_MDC2
ENET_MDIO2

GPIO_PHY1_RST2

GPIO_PHY1_WOL2
GPIO_PHY1_INT2

ENET_RD0 2,3
ENET_RD1 2,3

ENET_RX_CTL 2,3
ENET_RD2 2,3
ENET_RXC 2,3
ENET_RD3 2,3
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R253 10K/1%

FB1120 Ohm@3A

R
24
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5K
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%

C66

100nF

R183 0R

C228

100nF

R254 10K/1%

C235

10uF/10V

C229

100nF

C691nF/2KV

R255 10K/1%

C61

100nF

R256 10K/1%

C230

100nF

R
18

4
0R

R241 0R

R257 10K/1%

C231

100nF

D1

BAT54C
1

3
2

C60

10uF ,6.3V,0603

C201

100nF

C232 27pF AR8031/AR8033
U7

RST
2

LX
3

V
D

D
3

3
4

XTLO
6

XTLI
7

AVDDL1
8

RBIAS
9

V
D

D
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_R
E

G
10

TRXP0
11

TRXN0
12

AVDDL3
13

TRXP1
14

TRXN1
15

A
V

D
D

33
16

TRXP2
17

TRXN2
18

AVDDL4
19

TRXP3
20

TRXN3
21

PPS/GPIO
22

LED_ACT
23

LED_1000
24

CLK_25M
25

LED_10_100
26

RXD3
27 RXD2
28

V
D

D
IO

_R
E

G
29

RXD1
30 RXD0
31

RX_DV
32

RX_CLK
33

TX_EN
34

GTX_CLK
35

TXD0
36

TXD1
37

TXD2
38

TXD3
39

WOL_INT
40

SD
41

SON
42

G
N

D
49

MDC
1

INT
5

SOP
43

AVDDL2
44

SIN
45 SIP
46

DVDDL
47

MDIO
48

R185 0R

R182 33R

L9
220R_0.3A

R194

10K/1% =SB-MCM8M

C191
1uF

R46 475R/1%

C203

100nF

RN1

10K/8P4R

1 2 3 4

8 7 6 5

L11
4.7uH 0.65A

C199

1uF

C226

100nF

R400R

GREEN

YELLOW

1
2

6
3

5
4

8
7

RJ45 side

P6

1Gbit_RJ45

MDI0+
P1

MDI0-
P2

MDI1+
P3

MDI1-
P4

LED1 C
P11

LED1 A
P12

LED2 C
P13

LED2 A
P14

S
H

IE
L

D
S

1

S
H

IE
L

D
S

2

MDI2+
P7

MDI2-
P8

MDI3+
P9

MDI3-
P10

CT
P5

CT
P6

C202

100nF

C233 27pF

R243 10K/1%

R195

2.37K/1%

X4

25.000MHz

1
3

2
4

R244 10K/1%

C227

10uF/10V

C234

100nF

R186 0R

R252 10K/1%

R47 475R/1%

R214 0R

C55

100nF
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Active high >2.4

USB2.0 OTG

90 ohm

USB2.0 HOST

DNP

DNP

USB OTG CONN.

DNP
USB1_ID_CONN

USB1_EN

OTG_DN

OTG_DP

DS2_CON_DN

MUX_USB_CON_DP

MUX_USB_CON_DN

HUB_OE

MUX_USB_CON_DP

DS2_CON_DP

USB_MUX_SEL

USB_MUX_SEL USB2_VBUS_EN USB2_VBUS_EN_R

USB1_VBUS_EN

USB1_ID_CONN_R

VBUS_OTG

5V0_PER

3V3_AW

GND

5V0_USB2

GND

GND

3V3_AW

3V3_AW

GND

GND

3V3_AW

VBUS_USB2

5V0_PER5V0_USB2VBUS_USB2

GND

3V3_AW

3V3_AW

3V3_AW

VBUS_OTG

USB2_VBUS_DET2

USB1_ID2

USB1_VBUS_DET2

USB1_DP2

USB1_DN2

USB2_DP2
USB2_DN2

MUX_PCI_USB_DP 8
MUX_PCI_USB_DN 8

USBMUX_SEL 6

GPIO_USB_ID2
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C167
100nF

C173
100nF

JP10

Jumper, black, 100mil

R151

10K/1%

C169

10uF ,6.3V

C166

1uF

R171 0R

E14

R236 0R

m
ic

ro
U

S
B

  T
Y

P
E

-A
B

P17

VBUS
1

D-
2

D+
3

ID
4

GND
5

SHIELD1
6

SHIELD2
7

SHIELD3
8

SHIELD4
9

C189

10uF ,6.3V

R153 0R

R154 1K/1%

U33

RYC8220-1M

EN_A
1

FLG_A
2

FLG_B
3

EN_B
4

OUT_B
5GND
6VCC
7OUT_A
8

R43
10K/1%

C165

100nF

R63
10K/1%

R2 10K/1%

R212 0R

R152 1K/1%

U11D

74LCX04

9

7

8

14

R238
0R

R239
10K/1%

R172 100K

U34

USB2.0 mux

V
C

C
9

HSD1+
1

HSD1-
7

HSD2+
2

HSD2-
6

G
N

D
4

SEL
10

D+
3 D-
5

OE
8

R237 0R

C164 10uF ,6.3V,0603

L10

TCE1210U

4

3 2

1
5 6

U11C

74LCX04

5

7

6

14

R213 0R

J3
USBConn_typeA

VBUS
1

D-
2

D+
3

GND
4

SHELL_1
5

SHELL_2
6

L7

TCE1210U

4

3 2

1
5 6

C168

100nF

C190

100nF
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Keep S1 close to U11
S1 width at least 20 mil

20mil

Place C95 and C170
ACAP to U10 pins 12 and 15

Place C36 and C37
ACAP to U10 pins 18 and 19

Place C32 and C33
ACAP to U10 pins 3 and 4

Place C30 and C31
ACAP to U10 pins 5 and 4

I2C ADDRESS: 0b0011010 (0x1AH)

POWER CONSUMPTION:
DBVDD = 1.5mA @ 3.3V (typ)
DCVDD = 3.2mA @ 1.5V (typ) ==> assuming same current @ 3.3V
HPVDD = 1.7mA @ 3.3V (typ)
AVDD = 13.1mA @ 3.3V (typ)

1.5+3.2+1.7+13.1=19.5mA @ 3.3V (typ):
Assuming worst case is 50mA @ 3.3V

20mil

DNP

NOT CP
DNP

MIC IN

AUDIO OUT

Keep analog signals clear from other signals at least 30mills
Analog signals list will be provided in separate doc

AUDIO IN

SPDIF

DNP

DNP

DNP

DNP

Audio Codec

CODEC_XTALOUT

CODEC_XTALIN

LHPOUT_T

MICBIAS
MICIN

RHPOUT_T

LLINEIN_T
RLINEIN_T

LHPOUT

RIN_T
LIN_T LLINEIN

AUD_VMID

RHPOUT

ADCLRC

AMPR MIC_IN

AUDIO_OUT_DIG

RLINEIN

SPDIF_OUT1CA_IN

AMP_IN

A
M

P
_O

U
T

AUDIO_IN_DIG

AUDIO_OUT_DIG

CDC_BCLK AUDIO_IN_DIG

GND

GND

GND

3V3_AW3V3_AW

3V3_AW

AGND
AGND

GND

AGND

AGND

AGND

AGND GNDCONN_AGND

CONN_AGND

CONN_AGND

3V3_AW

3V3_AW

CONN_AGND

CONN_AGND

CONN_AGND

SAI2_RXFS2

SAI2_MCLK2

SAI2_RXD2
SAI2_TXD2

SAI2_TXFS2

SAI2_TXC2

I2C4_SCL6,7,8
I2C4_SDA6,7,8

SPDIF_TX2

SPDIF_RX2
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Serial debug console

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

DEBUG PORT 
(Compulab Proprietry)
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Carrier-board EEPROM
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3.3V x 2mA = 6.6mW
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Jumper removed: Automatic Mode
    Debug over USB when USB host
provides VBUS
    Debug over RS-232 when USB VBUS not
available

Jumper assembled: Force RS232

USB console connection indicator
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LEVEL SHIFTERS

WLAN PWR

OE VCCA 
domain

0402

WiFi/BT 802.11a/b/g/n/ac + Bluetooth 4.1/ EDR

NVCC_SD1=1.8V

According to EM7604 DS, no caps needed on XTAL

Power consumption: <1mA

Low B0/High B1
WiFi default (low)

Internal PUs

Internal PUs

DNP

DNP

LEVEL SHIFTERS

OE VCCA 
domain

LEVEL SHIFTERS

OE VCCA 
domain

RTS left as provision

FM-SER PINOUT
SINGLE RJ11

RS485
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WLAN_LDO

SRPVSS

BT_REG_ON

BT_WAKE_DEV
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W_UART_CTS
W_UART_RTS
W_UART_TX
W_UART_RX
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SD1_DATA62
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"1"-SD
"0"-WiFi (def.)

Auto alt-boot for internal production procedure

Auto-reset for internal production procedure

NOR AND

DNP

DNP

DNP

DNP

DNP

DNP

DNP

DNP

DNP

For internal production procedure - do not copy

DNP

ONESHOT_REXT

ONESHOT_CEXT

Rise

SD_BOOT_DISH

ONESHOT_REXT_B

ONESHOT_CEXT_B

ALT_BOOT_INV

ADV_OS_H

U2_D

WL_BOOT_DIS

SD_BOOT_EN
ALT_BOOT_INV

A_LOW

CLR_H
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SD_BOOT_DISL

OR_LOW

PBALT_BOOT

ADV_RES_A
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ALT5
gpio4_IO[10]
gpio4_IO[12]
gpio4_IO[2]

DNP
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For PCIe module

For carrier-board stand-offs

Stitching capacitors

MISC connectors

DNP

SD2_WP

GND

GND

GND AGND

GND AGND
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UART4_TXD 2
UART4_RXD 2
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