
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

If common mode inductors are needed, 
it is recommended to keep 2.2ohm in series 
to improve the antistatic ability

Note:

ESD

USB Type-C Port
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VBUS_TYPEC
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USB_OTG0_DM
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VCC_3V3
Default 3.39VETA3409A/TCS4201:1.0uH/2A

SY8089AAAC:2.2uH/2A

/SY8089AAC

VCC_5V0

ETA3409A/TCS4201:1.0uH/2A
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VCC_1V8

VCC_SYSIN VCC_3V3
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MicroSD Card

Note:
Take care of the type of MicroSD Card Jack,
The type here follow the logic below:
    DET is float @ card ejected; the internal pull up decided the IO pin status
    DET is connected to GND @ card inserted
If other type of Jack is used, need to shift the status of DET.

Caps should be 
placed closed to
Card Jack

System Card(Primary)

VCC3V3_SD

SDMMC0_DET_L

SDMMC0_D0
SDMMC0_D1

SDMMC0_CMD

SDMMC0_CLK

SDMMC0_D2
SDMMC0_D3
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Cj<=0.4pF

HDMI TX DDC

HDMI TX HPD

HDMI2.0_TX
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USB3.1 Gen1 HUB
Connect V5_1(Pin43) to V33 while using external 3.3V power input

V33

V33

VCC_5V0

DVDD12

V33

AVDD12

V33 AVDD33

V33

USB3_HOST1_DP
USB3_HOST1_DM

USB2_HOST3_DP
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Note:
The ESD of USB3.0 signal cannot be change at will
If it needs to be change, 
the same specification must be selected.

Cj<=0.4pF
USB3.0 HOST4

If common mode inductors are needed, 
it is recommended to keep 2.2ohm in series 
to improve the antistatic ability

Note:

Note:
The ESD of USB3.0 signal cannot be change at will
If it needs to be change, 
the same specification must be selected.

Cj<=0.4pF
USB3.0 HOST3

If common mode inductors are needed, 
it is recommended to keep 2.2ohm in series 
to improve the antistatic ability

Note:
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Close to PIN29

Close to PIN11,40

Close to PIN30

Pull-up to disable PLL @ ALDPS mode(Low power mode)

Close to PIN21

Close to PIN3,8,38

Pull-up for additional 2ns delay to RXC for data latching

Pull-up for additional 2ns delay to TXC for data latching

RTL8211F-CG(SW Mode)
RTL8211FI-CG(SW Mode)Industrial

PHY Address PHYAD[2:0]
1 (default) 3'b001

Close to PHY

Close to PIN28

RTL8211F-CG(SW Mode)
RTL8211FI-CG(SW Mode)Industrial

PHY Address Config

VCC_PHY0_IO Voltage Config

MAC <----- PHY

PHYRSTB is 3.3V IO

3.3Vpp

Reserve for EMI. 
VCCIO_PHY0=3.3V
VCCIO_PHY0=1.8V
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RGMII TO RJ45
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Close to PIN
11,20,21,23,26,27
33,39,40

Close to PIN
3,8,14,19,34,37

USB3.0 TO RJ45

RTL8153B:LDO Regulator 
                   1.0V Output.

CKXTAL1(I):    Input of 25Mhz Clock Reference.
CKXTAL2(IO): Input of External Clock Source
                       Output of 25Mhz Clock Reference.

Close to PIN22

Reserve for EMI. 

VCC3V3_PHY1VDD10_PHY1 VCC_3V3

VCC3V3_PHY1

USB3_ETH_SSRXP
USB3_ETH_SSRXN

USB2_ETH_DM
USB2_ETH_DP

USB3_ETH_SSTXP
USB3_ETH_SSTXN
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1A_DCR<=80mOhm

26MHz: +-10ppm

RF Microstrip
 Z0= 50 ohmNote:VBAT peak-current 

is at least 600mA.

Option1

Option2

WIFI
OPTION

a
VCCIO_SDIO

1.71-3.6VAP6256/AP6255

OPTION1

Note:
Yes: option circuit be mounted
No:  option circuit not be mounted

AP6236/AP6212 1.71-3.6V

Option3

OPTION2 OPTION3

Yes Yes

Yes Yes

No

No

Yes@SDIO2.0
No@SDIO3.0Yes

No

1.62-3.6VRTL8723DS
Module 6223A-SRD

No NoNo

AW-CM256SM Yes 1.71-3.6V Yes Yes
Yes@SDIO2.0
No@SDIO3.0

Option4

SDIO WIFI/BT Module-1T1R

OPTION4

No

No

No

RTL8821CS
Module 6221A-SRC

Yes Yes Yes 4.2 Module 
Integrated

Yes

Crystals

26MHz

37.4MHz

37.4MHz

Module 
Integrated

BT

4.2

4.2/4.0

5.0/4.2

acb/g/n

Yes

YesYes

No

5GHz

NoYes

YesYes

No

Yes

Yes

No

1.7-3.45V No No No No

Module 
Integrated

RTL8189ETV
Module F89FTSM12-W3

No 1.8-3.3V NoNo No NoYes No No No

4.2 Yes

Power Control for RTL Modules

Note: 
1, VCCIO_WL = 1.8V as default
2, for VCCIO_WL = 3.3V, 
   please adjust the control IOs' power level

Adjust the load capacitor
according to the crystal spec.

Default Voltage:
VCCIO_WL = PMUIO2

VCCIO_WL

VCC_WL

VCC_1V8

VCCIO_WL

VCC_3V3

VCC_3V3

VCC_WLVCC_3V3

VCCIO_WL

WIFI_PWREN

PMIC_32KOUT

SDMMC1_D0
SDMMC1_D1
SDMMC1_D2
SDMMC1_D3
SDMMC1_CMD
SDMMC1_CLK

WIFI_WAKE_HOST_H
WIFI_REG_ON_H

UART1_RX_M1
UART1_TX_M1
UART1_RTSn_M1
UART1_CTSn_M1

BT_REG_ON_H

HOST_WAKE_BT_H
BT_WAKE_HOST_H

I2S2_SCLK_TX_M0
I2S2_LRCK_TX_M0
I2S2_SDO_M0
I2S2_SDI_M0
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PCIE M.2 SSD/Audio_HP/Power Switch with LED

VCC_SYSIN

VCC_3V3

PCIE20_TXP
PCIE20_TXN

PCIE20_RXP
PCIE20_RXN

PCIE20_PERSTn_M2

PCIE20_CLKREQn_M2
PCIE20_WAKEn_M2

PCIE_PWREN_H

PCIE20_REFCLKP
PCIE20_REFCLKN

HPL_OUT
HP_SNS

HPR_OUT

PMIC_PWRON
HP_DET
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Debug UART2

default 3.3V

Reserved a voltage divide circuit
for 3.3V RX input compatible.

EMMC_DIS

UART2_TX_M0_DEBUG

UART2_RX_M0_DEBUG

EMMC_DISABLE_N
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UART2_TX_M0_DEBUG
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CM4 SODIMM PINOUT

HP_SNS Connect to GND

MIPI CSI1
2Lane

USB3.0
SATA3.0 MIPI CSI0

2Lane

PCIE2.0
SATA3.0

SNSP,SNSN is reserved, connect to GND.
VDC_DET,VCC_BAT is reserved, connect to any VCC

Reserved for BAT V_DET
Reserved for BAT I_DET

1.8V IO

GPIO32
GPIO33

GPIO34
GPIO35

GPIO36
GPIO37

GPIO38
GPIO39

GPIO40
GPIO41

GPIO42
GPIO43

GPIO45
GPIO44

GPIO22
GPIO23

GPIO24
GPIO25

GPIO46

GPIO47

GPIO0
GPIO1

GPIO2
GPIO3

GPIO4
GPIO5

GPIO6
GPIO7

GPIO8
GPIO9

GPIO10
GPIO11

GPIO12
GPIO13

GPIO14
GPIO15

GPIO16
GPIO17

GPIO18
GPIO19

GPIO20
GPIO21

GPIO26
GPIO27

GPIO28
GPIO29

GPIO30
GPIO31

GPIO48

GPIO49

GPIO0_D6_d

VCC_SYSIN VCC_SYSIN

VCC3V3_SD

VCC_BATVDC_DET

VCC_SYSIN VDC_DET

MIPI_CSI_RX_D0P
MIPI_CSI_RX_D0N

MIPI_CSI_RX_D1P
MIPI_CSI_RX_D1N

MIPI_CSI_RX_D2P
MIPI_CSI_RX_D2N

MIPI_CSI_RX_D3P
MIPI_CSI_RX_D3N

MIPI_CSI_RX_CLK0P
MIPI_CSI_RX_CLK0N

MIPI_CSI_RX_CLK1P
MIPI_CSI_RX_CLK1N

USB_OTG0_DP
USB_OTG0_DM USB_OTG0_ID

USB_OTG0_VBUSDET

USB3_HOST1_SSTXP
USB3_HOST1_SSTXN

USB3_HOST1_SSRXP
USB3_HOST1_SSRXN

USB3_HOST1_DP
USB3_HOST1_DM

PCIE20_REFCLKP
PCIE20_REFCLKN

PCIE20_TXP
PCIE20_TXN

PCIE20_RXP
PCIE20_RXN

PCIE20_WAKEn_M2
PCIE20_CLKREQn_M2

PCIE20_PERSTn_M2
HPL_OUT
HPR_OUT
HP_SNS

HDMI_TX2N_PORT
HDMI_TX2P_PORT

HDMI_TX1N_PORT
HDMI_TX1P_PORT

HDMI_TX0N_PORT
HDMI_TX0P_PORT

HDMI_TXCLKN_PORT
HDMI_TXCLKP_PORT

MIPI_DSI_TX0_D0P
MIPI_DSI_TX0_D0N

MIPI_DSI_TX0_D1P
MIPI_DSI_TX0_D1N

MIPI_DSI_TX0_CLKP
MIPI_DSI_TX0_CLKN

MIPI_DSI_TX1_D0P
MIPI_DSI_TX1_D0N

MIPI_DSI_TX1_D1P
MIPI_DSI_TX1_D1N

MIPI_DSI_TX1_D2P
MIPI_DSI_TX1_D2N

MIPI_DSI_TX1_CLKP
MIPI_DSI_TX1_CLKN

MIPI_DSI_TX1_D3P
MIPI_DSI_TX1_D3N

HDMI_TX_SCL_PORT
HDMI_TX_SDA_PORT

HDMI_TX_HPDIN_PORT

SDMMC0_D2
SDMMC0_D3

SDMMC0_CMD

SDMMC0_D0
SDMMC0_D1

SDMMC0_CLK

EMMC_DISABLE_N

PMIC_32KOUT

RESETn

WIFI_REG_ON_H
BT_REG_ON_H

BT_WAKE_HOST_H
HOST_WAKE_BT_H

UART1_TX_M1
UART1_RX_M1

WIFI_WAKE_HOST_H
I2S2_SDI_M0

I2S2_SDO_M0
I2S2_SCLK_TX_M0

I2S2_LRCK_TX_M0
WIFI_PWREN

SDMMC1_D1
SDMMC1_D0

SDMMC1_D3
SDMMC1_D2

SDMMC1_CLK
SDMMC1_CMD

GPIO18
GPIO19

GPIO20
GPIO21

GPIO26
GPIO27

GPIO28
GPIO29

GMAC1_MDIO

GPIO44

PMIC_PWRON

SNSP SNSN

UART1_RTSn_M1

UART1_CTSn_M1

UART2_TX_M0_DEBUG

UART2_RX_M0_DEBUG

PCIE_PWREN_H

HDMI_TX_CEC_PORT

GMAC1_RXCLK

ETH1_REFCLKO_25M

GMAC1_TXD0
GMAC1_TXD1

GMAC1_TXD2
GMAC1_TXD3

GMAC1_TXEN

GMAC1_TXCLK

GMAC1_RXD1
GMAC1_RXD0

GMAC1_RXD2
GMAC1_RXD3

GMAC1_RSTn_L

GMAC1_RXDV_CRS

GMAC1_MCLKINOUT

GMAC1_MDC

SDMMC0_DET_L
HP_DET
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Headphone

HeadPhone

Headphone Jack

iPhone,SAMSUNG: L+R+G+M
Nokia, China etc: L+R+M+G

1432

PJ342

Note:
For Headphone design, 
HP_SNS connect to GND near the Jack.
For NO Headphone design, 
HP_SNS connect to GND near the RK809-5 side.

VCC_SYSIN
VCC_3V3

VCC_3V3

PCIE20_TXP
PCIE20_TXN

PCIE20_RXP
PCIE20_RXN

PCIE20_PERSTn_M2

PCIE20_CLKREQn_M2
PCIE20_WAKEn_M2

PCIE_PWREN_H

PCIE20_REFCLKP
PCIE20_REFCLKN

HPL_OUT
HP_SNS

HPR_OUT

PMIC_PWRON
HP_DET
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J12 EARPHONE
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12
23
34
45
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67
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1112
1213
1314
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1617
1718
1819
1920
2021
2122
2223
2324
24

25
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26
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SW1

Switch with LED
SW-TH_TM-007-D1-A-03
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C135
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HPL_OUT
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HP_DET

PMIC_PWRON
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M.2 SSD_PCIe2.0 x 1Lanes

8 0 8 1

22422230

Default 3.39V

VCC3V3_PCIE VCC3V3_PCIE

VCC3V3_PCIE

VCC3V3_PCIE

VCC3V3_PCIE

VCC_SYSIN

VCC3V3_PCIE

PCIE20_REFCLKP
PCIE20_REFCLKN

PCIE20_TXP
PCIE20_TXN

PCIE20_RXP
PCIE20_RXN

PCIE20_PERSTn_M2
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R108 22R
R0402

5%1 2

R107 22R
R0402

5%1 2

TP4 TP_0.7

C132
22uF

C0805

X5R
6.3V

1
2

R109 22R
R0402

5%1 2

R110
10K
R0402

5%

1 2

C118 220nF C0402 X5R 10V1 2

TP5 TP_0.7

C121
100nF

C0402

X5R
10V

1
2

C127
100nF

C0402

X5R
10V

1
2

PIN69:
CONFIG_1 = NC-->PCIe
CONFIG_1 =
GND-->SATA

Mechanical
Notch B

Mechanical
Notch M

J11

M2_KEY_B_M_Socket
M2_KEY_B_M

CONFIG_3 = GND
1 3.3V_2

2
GND_3

3 3.3V_4
4

PERn3
5 N/C_6

6
PERp3

7 N/C_8
8

GND_9
9 DAS/DSS# (I)(OD)

10
PETn3

11

N/C_20
20

CONFIG_0 = GND
21 N/C_22

22
PETn2

23 N/C_24
24

PETp2
25 N/C_26

26
GND_27

27 N/C_28
28

PERn1
29 N/C_30

30
PERp1

31 N/C_32
32

GND_33
33 N/C_34

34
PETn1

35 N/C_36
36

PETp1
37 DEVSLP (O)(0/3.3V)

38
GND_39

39 N/C_40
40

PERn0/SATA-B+
41 N/C_42

42
PERp0/SATA-B-

43 N/C_44
44

GND_45
45 N/C_46

46
PETn0/SATA-A-

47 N/C_48
48

PETp0/SATA-A+
49 PERST# (O)(0/3.3V) or N/C

50
GND_51

51 CLKREQ# (IO)(0/3.3V) or N/C
52

REFCLKN
53 PEWake# (IO)(0/3.3V) or N/C

54
REFCLKP

55 Reserved for MFG Data
56

GND_57
57 Reserved for MFG Clock

58

N/C_67
67 SUSCLK(32kHz) (O)(0/3.3V)

68
CONFIG_1 = NC

69 3.3V_70
70

GND_71
71 3.3V_72

72
GND_73

73 3.3V_74
74

CONFIG_2 = GND
75

GND_76
76

GND_77
77

Hole1
78

Hole2
79

GND_80
80GND_81
81GND_82
82GND_83
83GND_84
84

3.3V_12
12

PETp3
13 3.3V_14

14
GND_15

15 3.3V_16
16

PERn2
17 3.3V_18

18
PERp2

19

R111
232K

R0402
1%

1
2

U11

ETA3409/ETA3446
SOT_23_5

EN
1

GND
2

LX
3

VIN
4

FB/OUT
5

C134
100nF

C0402

X5R
10V

1
2

TP7 TP_0.7

C125
100nF

C0402

X5R
10V

1
2

C119 220nF C0402 X5R 10V1 2

R112
49.9K

R0402
1%

1
2

TP6 TP_0.7

C130
22uF

C0805

X5R
6.3V

1
2

C129
22uF

C0805

X5R
6.3V

1
2

L8
2.2uH
IND_404026

C120
22uF

C0603

X5R
6.3V

1
2

C133
22uF

C0805

X5R
6.3V

1
2

C124
10uF

C0603

X5R
10V

1
2

C122
22uF

C0603

X5R
6.3V

1
2

C126
22pF

C0402
50V
C0G

1
2 C131

22uF

C0805

X5R
6.3V

1
2

C128
22uF

C0805

X5R
6.3V

1
2

C123
100nF

C0402

X5R
10V

1
2

PCIE20_CLKREQn_3V3_L

PCIE20_WAKEn_3V3_L

PCIE20_CLKREQn_M2

PCIE20_WAKEn_M2

PCIE20_PERSTn_3V3_LPCIE20_PERSTn_M2

PCIE20_CLKREQn_3V3_L
PCIE20_WAKEn_3V3_L

PCIE20_PERSTn_3V3_L

PCIE20_RXP
PCIE20_RXN

PCIE20_REFCLKP
PCIE20_REFCLKN

PCIE20_TXP
PCIE20_TXN PCIE20_TX_N

PCIE20_TX_P

PCIE_PWREN_H
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H8
HOLE_3R20
HOLE-M21

M6
MARK
MARK

M7
MARK
MARK

H6
HOLE_3R20
HOLE-M21

M5
MARK
MARK

M8
MARK
MARK

MT1
MT_M2R36
MT_M2R361

MT2
MT_M2R36
MT_M2R361

H5
HOLE_3R20
HOLE-M21

H7
HOLE_3R20
HOLE-M21


