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1.8V Only

3.3V Only

RK3399 INTERFACE

3.3V Only

1.8V Only VDDPST=VDDIO=1.8V

VDDPST=1.8V,VDDIO=3.3V

other 3.0V mode:VDDPST=1.5V,VDDIO=3.0V
1.8V mode:VDDPST=1.8V,VDDIO=1.8V

3.0V Only

3.0V Only

1.8V Only

GPIO1_B5_3V0

GPIO1_C2_3V0

GPIO1_C6_3V0

GPIO1_D0_3V0

UART0_RTS

UART0_RXD
UART0_TXD
UART0_CTS

SDIO0_D0
SDIO0_D1
SDIO0_D2
SDIO0_D3

SDIO0_CLK
SDIO0_CMD

BT_WAKE_L

PMIC_SLEEP_H
OTP_OUT_H

I2C_SDA_PMIC

I2C_SCL_PMIC

PMIC_INT_L

I2C4_SDA
I2C4_SCL

I2C_SCL_HDMI
I2C_SDA_HDMI

UART2DBG_RX_3V0
UART2DBG_TX_3V0

HDMI_CEC

PCIE_CLKREQ#

I2C_SDA_HDMI

I2C_SCL_HDMI

GPIO4_D1_3V0

I2C_SCL_AUDIO

I2C_SDA_AUDIO

GPIO1_A2_3V0
GPIO1_A1_3V0

TP_INT1

GPIO1_C7_3V0

LCD_BL_PWM0

SPI1_RXD_3V0

SPI1_TXD_3V0

PCIE_PERST#

TP_INT

LCD_BL_PWM1

GPIO2_D4_1V8

MAC_TXD2
MAC_TXD3
MAC_RXD2
MAC_RXD3
MAC_TXD0
MAC_TXD1
MAC_RXD0
MAC_RXD1

MAC_MDC
MAC_RXDV

MAC_RXCLK
MAC_CRS

MAC_COL
MAC_TXCLK

MAC_RXER
MAC_MCLK
MAC_TXEN
MAC_MDIO

LCD_RST

GPIO1_A4_3V0
TYPEC0_EN

LOG_DVS_PWM

GPU_SLEEP

CPU_B_SLEEP

I2S1_SDO0/GPIO4_A7

I2S1_LRCK
I2S1_LRCK_TX
I2S1_SCLK

I2S1_SDI0

I2S0_LRCK_RX
I2S0_LRCK_TX

I2S0_SCLK

I2S0_SDI0

I2S0_SDO0

I2S_CLK

I2C_SCL_AUDIO
I2C_SDA_AUDIO

I2C4_SDA

I2C4_SCL

I2C4_SDA

I2C4_SCL

I2C_SDA_PMIC

I2C_SCL_PMIC

GPIO4_D2_3V0

VCC5V0_HOST_EN

GPIO4_D6_3V0

SPI1_CLK_3V0
SPI1_CSn_3V0

SYS_SATAn

SYS_SATAn

GPIO2_D3_1V8

GPIO3_D5_1V8
GPIO3_D4_1V8

GPIO3_D6_1V8

GPIO1B5_3V0

VCC_3V0

VCCA1V8_CODEC

VCC_3V0

VCC_3V0

VCC3V3_S3

VCC1V8_S3

VCC_3V0

VCC_3V0

VCC1V8_S3

VCC_3V0 VCC_1V5

VCC_3V0

VCC1V8_S3

VCC1V8_S3

VCC_1V5

VCC_1V5

VCC3V3_S3

VCCA1V8_CODEC

VCCA1V8_CODEC

VCCA1V8_CODEC

VCC_1V5

GND

GND GND

GND

GND GND

GND GND

VCC3V3_S0

UART0_TXD (7)

SDIO0_CMD (7)
SDIO0_CLK (7)

SDIO0_D0 (7)
SDIO0_D1 (7)

SDIO0_D3 (7)
SDIO0_D2 (7)

BT_WAKE_L (7)

PMIC_SLEEP_H (11,14)
OTP_OUT_H (11)

I2C_SDA_PMIC (14)

I2C_SCL_PMIC (14)

I2C_SCL_HDMI (8)

HDMI_CEC (8)

UART0_RTS (7)

PCIE_PERST# (9)

UART2DBG_TX_3V0 (6)

LCD_BL_PWM1 (12)

I2S1_SCLK (8)

I2S0_SCLK (5)

I2S0_LRCK_TX (5)

I2S0_SDO0 (5)

I2S_CLK (5)
I2C_SDA_AUDIO (5)
I2C_SCL_AUDIO (5)

TYPEC0_EN (9)

I2C4_SCL_TP (12)

SPI1_TXD_3V0 (6)

MAC_TXD2 (5)
MAC_TXD3 (5)

MAC_TXD0 (5)
MAC_TXD1 (5)

MAC_MDC (5)

MAC_TXCLK (5)
MAC_COL (5)

MAC_CRS (5)

MAC_MCLK (5)
MAC_TXEN (5)
MAC_MDIO (5)

LOG_DVS_PWM (14)

GPU_SLEEP (14)

CPU_B_SLEEP (14)

LCD_RST (12)

VCC5V0_HOST_EN (9)

PMIC_INT_L (14)

TP_INT1 (12)

SPI1_RXD_3V0 (6)

MAC_RXD2 (5)
MAC_RXD3 (5)

MAC_RXD0 (5)
MAC_RXD1 (5)

MAC_RXDV (5)

MAC_RXCLK (5)

I2S1_SDI0 (8)

I2S0_LRCK_RX (5)

I2S0_SDI0 (5)

UART2DBG_RX_3V0 (6)

TP_INT (12)

UART0_RXD (7)

UART0_CTS (7)

MAC_RXER (5)

I2C4_SDA_TP (12)

I2C_SDA_HDMI (8)

SPI1_CLK_3V0 (6)
SPI1_CSn_3V0 (6)

PCIE_CLKREQ# (9)

GPIO1_A1_3V0 (6)
GPIO1_A2_3V0 (6)

GPIO1_A4_3V0 (6)

GPIO4_D1_3V0 (6)
GPIO4_D2_3V0 (6)

GPIO4_D6_3V0 (6)

GPIO3_D5_1V8 (5)

GPIO2_D3_1V8 (6)

LCD_BL_PWM0 (12)

GPIO1_C7_3V0 (6)

I2S1_LRCK (8)

HP_DET (5)

LED_PWR (6)
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U12J

RK3399
BGA828_21R00X21R00X1R61

GPIO3_D0/I2S0_SCLK_d
AG3

GPIO3_D1/I2S0_LRCK_RX_d
AF4

GPIO3_D2/I2S0_LRCK_TX_d
AJ2

GPIO3_D3/I2S0_SDI0_d
Y7

GPIO3_D4/I2S0_SDI1SDO3_d
AE5

GPIO3_D5/I2S0_SDI2SDO2_d
AA6

GPIO3_D6/I2S0_SDI3SDO1_d
AH2

GPIO3_D7/I2S0_SDO0_d
AH1

GPIO4_A0/I2S_CLK_d
AC7

APIO5_VDD
Y8

APIO5_VDDPST
AA8

GPIO4_A1/I2C1_SDA_u
AG1

GPIO4_A2/I2C1_SCL_u
Y6

GPIO4_A3/I2S1_SCLK_d
AF3

GPIO4_A4/I2S1_LRCK_RX_d
AA7

GPIO4_A5/I2S1_LRCK_TX_d
AJ1

GPIO4_A6/I2S1_SDI0_d
AD6

GPIO4_A7/I2S1_SDO0_d
AC6

TP31 TP_0.7

TP25 TP_0.7

TP30 TP_0.7

U12K

RK3399
BGA828_21R00X21R00X1R61

GPIO4_C0/I2C3_SDA/UART2B_RX_u
AG6

GPIO4_C1/I2C3_SCL/UART2B_TX_u
AL2

GPIO4_C2/PWM0/VOP0_PWM/VOP1_PWM_d
AF5

GPIO4_C3/UART2C_RX_u
AK2

GPIO4_C4/UART2C_TX_u
AJ4

GPIO4_C5/SPDIF_TX_d
AK1

GPIO4_C6/PWM1_d
AL3

GPIO4_C7/HDMI_CECINOUT/EDP_HOTPLUG_u
AD7

GPIO4_D0/PCIE_CLKREQnB_u
AE6

GPIO4_D1/DP_HOTPLUG_d
AK4

GPIO4_D2_d
AH3

GPIO4_D3_d
AK3

GPIO4_D4_d
AH5

APIO4_VDDPST
AC8

GPIO4_D5_d
AJ3

GPIO4_D6_d
AG4

APIO4_VDD
AC9

C351
100nF 10V
c0402-bga

R2 1K r0402-bga

C390
100nF 10V
c0402-bga

R135 2.2K r0402-bga

U12I

RK3399
BGA828_21R00X21R00X1R61

GPIO3_C1/MAC_TXCLK/UART3_RTSn_u
E28GPIO3_C0/MAC_COL/UART3_CTSn/SPDIF_TX_u
D27

GPIO3_B7/MAC_CRS/CIF_CLKOUTB/UART3_TX_u
B27GPIO3_B6/MAC_RXCLK/UART3_RX_u
F25GPIO3_B5/MAC_MDIO/UART1_TX_u
G26GPIO3_B4/MAC_TXEN/UART1_RX_u
H22GPIO3_B3/MAC_CLK/I2C5_SCL_u
G24GPIO3_B2/MAC_RXER/I2C5_SDA_u
F23GPIO3_B1/MAC_RXDV_d
C27GPIO3_B0/MAC_MDC/SPI0_CSn1_u
E29

GPIO3_A7/MAC_RXD1/SPI0_CSn0_u
F27GPIO3_A6/MAC_RXD0/SPI0_CLK_u
E26GPIO3_A5/MAC_TXD1/SPI0_TXD_d
G23GPIO3_A4/MAC_TXD0/SPI0_RXD_d
D26GPIO3_A3/MAC_RXD3/SPI4_CSn0_u
E25GPIO3_A2/MAC_RXD2/SPI4_CLK_u
E30GPIO3_A1/MAC_TXD3/SPI4_TXD_d
H23GPIO3_A0/MAC_TXD2/SPI4_RXD_d
F24

APIO1_VDD
J23

APIO1_VDDPST
J22

R138 2.2K r0402-bga

R104 0R r0402-bga

U12E

RK3399
BGA828_21R00X21R00X1R61

GPIO1_C0/SPI3_TXD/I2C0_SCL_u
N30

GPIO1_B7/SPI3_RXD/I2C0_SDA_u
M26

GPIO1_C1/SPI3_CLK_d
M27

GPIO1_C2/SPI3_CSn0_u
N31

GPIO1_C3/PWM2_d
M28

GPIO1_C4/I2C8_SDA_u
M29

GPIO1_C5/I2C8_SCL_u
M30

GPIO1_C6/TCPD_VBUS_SOURCE0_d
L25

GPIO1_C7/TCPD_VBUS_SOURCE1_d
M31

GPIO1_D0/TCPD_VBUS_SOURCE2_d
L26

DFTJTAG_TMS_u
AA24

DFTJTAG_TRSTn_d
AB24

PMUIO2_VDDPST
N23

PMUIO2_VDD
P23

GPIO1_A0/ISP0_SHUTTER_EN/ISP1_SHUTTER_EN/TCPD_VBUS_SINK_EN_d
R25

GPIO1_A1/ISP0_SHUTTER_TRIG/ISP1_SHUTTER_TRIG/TCPD_CC0_VCONN_EN_d
T31

GPIO1_A2/ISP0_FLASHTRIGIN/ISP1_FLASHTRIGIN/TCPD_CC1_VCONN_EN_d
R26

GPIO1_A3/ISP0_FLASHTRIGOUT/ISP1_FLASHTRIGOUT_d
R27

GPIO1_A4/ISP0_PRELIGHT_TRIG/ISP1_PRELIGHT_TRIG_d
R28

GPIO1_A5/AP_PWROFF_d
R30

GPIO1_A6/TSADC_INT_z
P26

GPIO1_A7/SPI1_RXD/UART4_RX_u
P27

GPIO1_B0/SPI1_TXD/UART4_TX_u
R31

GPIO1_B1/SPI1_CLK/PMCU_JTAG_TCK_u
P28

GPIO1_B2/SPI1_CSn0/PMCU_JTAG_TMS_u
P29

GPIO1_B3/I2C4_SDA_u
P31

GPIO1_B4/I2C4_SCL_u
P30

GPIO1_B5_d
M24

GPIO1_B6/PWM3B_IR_d
M25

R133 2.2K r0402-bga

R109 0R r0402-bga

R103 2.2K r0402-bga

C400
100nF 10V
c0402-bga

TP28 TP_0.7

R149 2.2K r0402-bga

U12G

RK3399
BGA828_21R00X21R00X1R61

GPIO2_C0/UART0_RX_u
AE9

GPIO2_C1/UART0_TX_u
AH8

GPIO2_C2/UART0_CTSn_u
AG8

GPIO2_C3/UART0_RTSn_u
AL5

GPIO2_C4/SDIO0_D0/SPI5_RXD_u
AD8

GPIO2_C5/SDIO0_D1/SPI5_TXD_u
AK5

GPIO2_C6/SDIO0_D2/SPI5_CLK_u
AG7

GPIO2_C7/SDIO0_D3/SPI5_CSn0_u
AE8

GPIO2_D0/SDIO0_CMD_u
AH6

GPIO2_D1/SDIO0_CLKOUT/TEST_CLKOUT1_u
AF7

GPIO2_D2/SDIO0_DETN/PCIE_CLKREQn_u
AL4

GPIO2_D3/SDIO0_PWREN_d
AD9

GPIO2_D4/SDIO0_BKPWR_d
AF8

APIO3_VDD_1V8
AB8

R288 2.2K r0402-bga

C375
100nF 10V
c0402-bga

LED2 LTST-S270KGKT LED0603_H
12

C349
100nF 10V
c0402-bga

C329
100nF 10V
c0402-bga

R110 2.2K r0402-bga

R150 2.2K r0402-bga

C394
100nF 10V
c0402-bga

C383
100nF 10V
c0402-bga

C332
100nF 10V
c0402-bga



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A ARK3399 MIPI CSI DSI CIF 
EDP AND CONTROL

SPI2_RXD I2C6_SDAGPIO2_B1/CIF_HREF
GPIO2_B0/CIF_VSYNC I2C7_SCL

GPIO2_B2/CIF_CLKI SPI2_TXD I2C6_SCL

I2C7_SDAGPIO2_A7/CIF_D7

GPIO2_B3/CIF_CLKO
GPIO2_B4/DVP_PDN0_H

SPI2_CLK
SPI2_CSN

GPIO2_A0/CIF_D0
GPIO2_A1/CIF_D1

I2C2_SDA
I2C2_SCL

func2 func3func1

GPIO 3.0V Only
1.8V Only

Placed close to 
the transmitter side

1.8V@0.3A

GPIO0_A6_1V8I2C7_SDA_1V8
GPIO2_A6_1V8

GPIO2_A4_1V8
GPIO2_A5_1V8

GPIO2_A2_1V8
GPIO2_A3_1V8

I2C2_SDA_1V8
I2C2_SCL_1V8

I2C7_SCL_1V8

SPI2_MOSI_1V8
SPI2_MISO_1V8

SPI2_CLK_1V8
SPI2_CSn_1V8

MIPI_RX0_CLKP
MIPI_RX0_CLKN

MIPI_RX0_D1P
MIPI_RX0_D1N

MIPI_RX0_D0P
MIPI_RX0_D0N

MIPI_MCLK0SPI2_CLK_1V8

TP_RST_1.8V
GPIO0_B3_1V8

BT_REG_ON_H

EFUSE_VQPS_EN_H

GPIO0_A7_1V8

WIFI_HOST_WAKE_L
BT_HOST_WAKE_L

RK3399_26M_OUT

MIPI_RST

PWR_KEY_L

WIFI_REG_ON_H

MIPI_TX0_D0N
MIPI_TX0_D0P

MIPI_TX0_CLKN
MIPI_TX0_CLKP

MIPI_TX0_D1N
MIPI_TX0_D1P

HDMI_TX2P
HDMI_TX2N

HDMI_TXCP
HDMI_TXCN

HDMI_TX0P
HDMI_TX0N

HDMI_TX1P
HDMI_TX1N

HDMI_HPD PORT_HPD

PORT_HPD

EFUSE_VQPS_EN_H

BT_REG_ON_H

MIPI_TX0_D2N
MIPI_TX0_D2P

MIPI_TX0_D3N
MIPI_TX0_D3P

VCC1V8_PMUPLL

VCCA1V8_S3

VCC1V8_PMUPLL

VCC1V8_PMUPLLVCCA0V9_S3

VCC1V8_PMUPLLVCC1V8_PMUPLL

VCCA0V9_S3VCCA1V8_S3

VCC1V8_S3

VCC1V8_S3

VCC1V8_S3

VCCA1V8_S3

VCCA0V9_S3

VCC1V8_S3

VCC0V9_S3

VCC_EFUSEVCC3V3_S0

VCC_0V9
VCC_0V9

VCC_EFUSE

VCC_EFUSE

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GNDGND

GND

GND

GND GND

GNDGND
GNDGND

VCC1V8_S3

VCC_1V5 TP_RST_1.8V (12)

MIPI_TX0_CLKP (12)
MIPI_TX0_CLKN (12)

MIPI_TX0_D0P (12)
MIPI_TX0_D0N (12)

MIPI_TX0_D1P (12)
MIPI_TX0_D1N (12)

HDMI_TX0P (8)
HDMI_TX0N (8)

HDMI_TX1P (8)
HDMI_TX1N (8)

HDMI_TX2P (8)
HDMI_TX2N (8)

HDMI_TXCP (8)
HDMI_TXCN (8)

PORT_HPD (8)

MIPI_RST (8)
BT_REG_ON_H (7)
WIFI_REG_ON_H (7)

WIFI_HOST_WAKE_L (7)
BT_HOST_WAKE_L (7)
PWR_KEY_L (14)

RESET_L(14) RTC_CLKO_SOC (14)

MIPI_RX0_CLKP (8)
MIPI_RX0_CLKN (8)

MIPI_RX0_D0P (8)
MIPI_RX0_D0N (8)

MIPI_RX0_D1P (8)
MIPI_RX0_D1N (8)

GPIO2_A4_1V8 (6)
GPIO2_A3_1V8 (6)
GPIO2_A2_1V8 (6)

I2C2_SDA_1V8 (6)

GPIO2_A5_1V8 (6)
GPIO2_A6_1V8 (6)

MIPI_MCLK0 (8)

SPI2_MISO_1V8 (6)
SPI2_MOSI_1V8 (6)
SPI2_CLK_1V8 (6)
SPI2_CSn_1V8 (6)

I2C2_SCL_1V8 (6)

GPIO0_A7_1V8 (6)

GPIO0_B3_1V8 (6)

I2C7_SCL_1V8 (6)

I2C7_SDA_1V8 (6)

MIPI_TX0_D2P (12)
MIPI_TX0_D2N (12)

MIPI_TX0_D3P (12)
MIPI_TX0_D3N (12)
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U12N

RK3399
BGA828_21R00X21R00X1R61

HDMI_AVDD_0V9_1
AA16

HDMI_AVDD_1V8
AD16

HDMI_TX2P
AK19

HDMI_TX2N
AL19

HDMI_TX1P
AK18

HDMI_TX1N
AL18

HDMI_TX0P
AK17

HDMI_TX0N
AL17

HDMI_TCN
AL16HDMI_TCP
AK16

HDMI_REXT
AF15

HDMI_HPD
AE15

HDMI_AVDD_0V9_2
AA17

TP22 TP_0.7

U17
RT9193-18GB

SOT_23_5

IN
1

GND
2

EN
3

BP
4

OUT
5

R282 4.02K r0402-bga

C181
4.7uF 10V
C0603

R146 10K
r0402-bga

R115 0R r0402-bga

U12Q

RK3399
BGA828_21R00X21R00X1R61

MIPI_TX0_D0P
AG15

MIPI_TX0_D0N
AH15

MIPI_TX0_D1P
AG14

MIPI_TX0_D1N
AH14

MIPI_TX0_D2P
AG11

MIPI_TX0_D2N
AH11

MIPI_TX0_D3P
AG9

MIPI_TX0_D3N
AH9

MIPI_TX0_CLKP
AG12

MIPI_TX0_CLKN
AH12

MIPI_TX0_REXT
AF12

MIPI_TX0_AVDD_1V8
AB12

C135
100nF 10V
c0402-bga

R34 22R r0402-bga

U12P

RK3399
BGA828_21R00X21R00X1R61

MIPI_TX1/RX1_D0N
AL6MIPI_TX1/RX1_D0P
AK6

MIPI_TX1/RX1_D1P
AK7

MIPI_TX1/RX1_D1N
AL7

MIPI_TX1/RX1_CLKN
AL8MIPI_TX1/RX1_CLKP
AK8

MIPI_TX1/RX1_D2N
AL9MIPI_TX1/RX1_D2P
AK9

MIPI_TX1/RX1_D3N
AL10MIPI_TX1/RX1_D3P
AK10

MIPI_TX1/RX1_REXT
AF11

MIPI_TX1/RX1_AVDD_1V8
AC10

R124 22R
r0402-bga

R182 1K r0402-bga

C361
100nF 10V
c0402-bga

C203
4.7uF 10V
C0603

U12C

RK3399
BGA828_21R00X21R00X1R61

XOUT_OSC
Y30

XIN_OSC
Y31

GPIO0_A0/TEST_CLKOUT0/CLK32K_IN_u
U31

GPIO0_A1/DDRIO_PWROFF/TCPD_CCDB_EN_u
R29

GPIO0_A2/WIFI_26MHz_d
N24

GPIO0_A4/SDIO0_INTn_d
AA25GPIO0_A3/SDIO0_WRPT_d
V31

GPIO0_A5/EMMC_PWRON_u
V27

GPIO0_B4/TCPD_VBUS_BDIS_d
V26GPIO0_B3_d
U30GPIO0_B2_d
W31GPIO0_B1/PMUIO2_VOLSEL_d
V30GPIO0_B0/SDMMC0_WRPT/TEST_CLKOUT2_u
U28

GPIO0_B5/TCPD_VBUS_FDIS/TCPD_VBUS_SOURCE3_d
P24

GPIO0_A7/SDMMC0_DET_u
V28GPIO0_A6/PWM3A_IR_d
P25

PLL_AVSS
P17

EFUSE_VQPS
AD23

nPOR_u
T30

PMUIO1_VDD_1V8
R24

PMU_VDD_0V9
T24

PMU_VDD_1V8
U25

PLL_AVDD_0V9
R17

PLL_AVDD_1V8
P18

AVSS_48
Y29

C391 100nF 10V
c0402-bga

C402 100nF 10V
c0402-bga

C319 100nF 10V
c0402-bga

C133 DNP
c0402-bga

C403
1uF 10V
c0402-bga

C321 100nF 10V c0402-bga

C398
100nF 10V
c0402-bga

R91 6.04K r0402-bga

C368
100nF 10V
c0402-bga

C359 100nF 10V
c0402-bga

C192
100nF 10V
c0402-bga

C405
100nF 10V
c0402-bga

R118 DNP r0402-bga

C128 100nF 10V
c0402-bga

C139 22pF 50V
c0402-bga

C362
100nF 10V
c0402-bga

R116 10K r0402-bga
C388
100nF 10V
c0402-bga

Y2 X1E0000210129

CRY4_3R20X2R50X0R80

XIN
1

GND1
2

XOUT
3

GND2
4

R279 4.02K r0402-bga

U12L

RK3399
BGA828_21R00X21R00X1R61

GPIO2_A0/VOP_D0/CIF_D0/I2C2_SDA_u
G31

APIO2_VDDPST
J24

APIO2_VDD
K23

GPIO2_B4/SPI2_CSn0_u
F31GPIO2_B3/SPI2_CLK/VOP_DEN/CIF_CLKOUTA_u
H31GPIO2_B2/SPI2_TXD/CIF_CLKIN/I2C6_SCL_u
H24GPIO2_B1/SPI2_RXD/CIF_HREF/I2C6_SDA_u
F30GPIO2_B0/VOP_CLK/CIF_VSYNC/I2C7_SCL_u
H28

GPIO2_A7/VOP_D7/CIF_D7/I2C7_SDA_u
G30GPIO2_A6/VOP_D6/CIF_D6_d
H27GPIO2_A5/VOP_D5/CIF_D5_d
F29GPIO2_A4/VOP_D4/CIF_D4_d
H29GPIO2_A3/VOP_D3/CIF_D3_d
F28GPIO2_A2/VOP_D2/CIF_D2_d
H30GPIO2_A1/VOP_D1/CIF_D1/I2C2_SCL_u
H25

C143 22pF 50V
c0402-bga

D10
BZT52C3V3
SOD_123

1
2

C230
4.7uF 10V
C0603

C204
4.7uF 10V
C0603

R102 0R
r0402-bga

C399 100nF 10V
c0402-bga

TP20 TP_0.7

C323 100nF 10V c0402-bga

U12R

RK3399
BGA828_21R00X21R00X1R61

MIPI_RX0_D0P
AK15

MIPI_RX0_D0N
AL15

MIPI_RX0_D1P
AK14

MIPI_RX0_D1N
AL14

MIPI_RX0_D2P
AK12

MIPI_RX0_D2N
AL12

MIPI_RX0_D3P
AK11

MIPI_RX0_D3N
AL11

MIPI_RX0_CLKP
AK13

MIPI_RX0_CLKN
AL13

MIPI_RX0_REXT
AF14

MIPI_RX0_AVDD_1V8
AB14

R281 4.02K r0402-bga

R122
1M
r0402-bga

R273 0R
r0402-bga

R283 1.62K r0402-bga

U12M

RK3399
BGA828_21R00X21R00X1R61

EDP_DC_TP
G20

EDP_AUXN
A28EDP_AUXP
B28

EDP_TX3P
D30

EDP_TX3N
D31

EDP_TX2N
C31EDP_TX2P
C30

EDP_TX1N
A30EDP_TX1P
B30

EDP_TX0P
B29

EDP_TX0N
A29

EDP_AVDD_1V8_1
J19

EDP_AVDD_1V8_2
J20

EDP_AVDD_0V9
H20

EDP_AVSS_1
B31

EDP_AVSS_2
C28

EDP_AVSS_3
C29

EDP_AVSS_4
D29

EDP_AVSS_5
H19

EDP_AVSS_6
J21

EDP_CLK24M_IN
H21

EDP_REXT
G21

R145
1K
r0402-bga
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Voltage From Internal

RK3399 USB EMMC 
SD ADC

GPIO1_A4 3.0V

EMMC_TP

EMMC_STRB

EMMC_CLKO
EMMC_CMD

EMMC_D0

EMMC_D7
EMMC_D6
EMMC_D5
EMMC_D4
EMMC_D3
EMMC_D2
EMMC_D1

HOST0_DP
HOST0_DM

TYPEC0_DM
TYPEC0_DP

TYPEC0_U2VBUSDET
TYPEC0_ID

HOST1_DP
HOST1_DM

USB3_SSRX1N
USB3_SSRX1P

USB3_DM
USB3_DP

USB3_SSTX1P
USB3_SSTX1N

TYPEC1_U3VBUSDET

USB3_SSTXN
USB3_SSTXP

USB3_SSRXP
USB3_SSRXN

HP_HOOK
RECOVER

ADC_IN4

ADC_IN0

ADC_IN3

EMMC_D6
EMMC_D7

EMMC_D2
EMMC_D3
EMMC_D4

EMMC_D0
EMMC_D1

EMMC_CMD

EMMC_D5

EMMC_CLKO
EMMC_STRB

PCIE_TX0N
PCIE_TX0P

PCIE_RX0P
PCIE_RX0N

PCIE_REF_CLKN
PCIE_REF_CLKP

PCIE_TX1N
PCIE_TX1P

PCIE_RX1P
PCIE_RX1N

PCIE_TX2N
PCIE_TX2P

PCIE_RX2P
PCIE_RX2N

PCIE_TX3N
PCIE_TX3P

PCIE_RX3P
PCIE_RX3N

TYPEC0_ID

TYPEC0_U2VBUSDET

GPIO4_B5_3V0

GPIO4_B1_3V0
GPIO4_B0_3V0

GPIO4_B4_3V0

GPIO4_B2_3V0
GPIO4_B3_3V0

VCC3V3_S3

VCC1V8_S3

SDMMC0_VDDPST

VCC_SDIO

VCCA0V9_S3

VCCA1V8_S3

VCCA0V9_S3 VCCA1V8_S3

VCC1V8_S3

VCC1V8_S3

VCC1V8_S3

VCCA1V8_S3

VCC3V3_S3

VCC1V8_S3

VCC1V8_S3

VCC0V9_S3

VCC0V9_S3

VCCA0V9_S3

VCCA1V8_S3

VCC3V3_S3

VCC3V3_S3

VCCA1V8_S3

VCCA0V9_S3

VCCA0V9_S3

VCCA1V8_S3

VCC3V3_S3

GND

GND

GND GND

GND GND

GND GND

GND
GND

GND

GND

GND GND

GND

GND GND

GND

GND

GND GND

VCC3V3_S3

GND GND

GND
GND

GND GND GND

VBUS_TYPEC

USB3_SSTX1P (9)
USB3_SSTX1N (9)

HP_HOOK (5)
RECOVER (7)

HOST0_DP (9)
HOST0_DM (9)

HOST1_DP (9)
HOST1_DM (9)

USB3_DP (9)
USB3_DM (9)

USB3_SSTXP (9)
USB3_SSTXN (9)

TYPEC0_DP (9)
TYPEC0_DM (9)

USB3_SSRX1P (9)
USB3_SSRX1N (9)

EMMC_D0 (7)

USB3_SSRXP (9)
USB3_SSRXN (9)

PCIE_TX0P (9)
PCIE_TX0N (9)

PCIE_REF_CLKP (9)
PCIE_REF_CLKN (9)

PCIE_TX1P (9)
PCIE_TX1N (9)

PCIE_TX2P (9)
PCIE_TX2N (9)

PCIE_TX3P (9)
PCIE_TX3N (9)

PCIE_RX0P (9)
PCIE_RX0N (9)

PCIE_RX1P (9)
PCIE_RX1N (9)

PCIE_RX2P (9)
PCIE_RX2N (9)

PCIE_RX3P (9)
PCIE_RX3N (9)

ADC_IN0 (7)

ADC_IN3 (7)
ADC_IN4 (7)

GPIO4_B4_3V0 (6)
GPIO4_B5_3V0 (6)

GPIO4_B0_3V0 (6)
GPIO4_B1_3V0 (6)
GPIO4_B2_3V0 (6)
GPIO4_B3_3V0 (6)
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C393 100nF 10V
c0402-bga

U12F

RK3399
BGA828_21R00X21R00X1R61

GPIO4_B0/SDMMC0_D0/UART2A_RX_u
Y27

GPIO4_B1/SDMMC0_D1/UART2A_TX_u
Y26

GPIO4_B2/SDMMC0_D2/APJTAG_TCK_u
Y28

GPIO4_B3/SDMMC0_D3/APJTAG_TMS_u
U27

GPIO4_B4/SDMMC0_CLKOUT/MUCJTAG_TCK_d
V29

GPIO4_B5/SDMMC0_CMD/MCUJTAG_TMS_u
V25

SDMMC0_VDD
T23

SDMMC0_VDDPST
U26

C313
4.7uF 10V
C0603

R60 10K r0402-bga

D2
BZT52C3V3
SOD_123

1
2

R266 22R r0402-bga

C338
100nF 10V
c0402-bga

R287 DNP r0402-bga

TP10

TP_0.7

R286 499R r0402-bga

U6A

KLMBG2JETD-B041
FBGA153_0P5_11P5X13

CLK
M6 CMD
M5

RST
K5

VDDIM
C2

VCCQ1
C6

VCCQ2
P5VCCQ3
M4

VCCQ4
P3

VCCQ5
N4

VCC1
J10

VCC2
F5

VCC3
E6

VCC4
K9

VSSQ1
N2

VSSQ2
N5

VSSQ3
P4

VSSQ4
P6

VSSQ5
C4

DAT7
B6 DAT6
B5 DAT5
B4 DAT4
B3 DAT3
B2 DAT2
A5 DAT1
A4 DAT0
A3

VSS1
E7

VSS2
G5

VSS3
H10VSS4
K8

RFU11/DS/RCLK
H5

TP7 TP_0.7

C76
4.7uF 10V
C0603

U12H

RK3399
BGA828_21R00X21R00X1R61

EMMC_STRB
K31

EMMC_CLK
L28

EMMC_CMD
J31

EMMC_D0
J28

EMMC_D1
J29

EMMC_D2
J30

EMMC_D3
J25

EMMC_D4
J26

EMMC_D5
J27

EMMC_D6
L31

EMMC_D7
K30

EMMC_VDD_1V8
K24

EMMC_CALIO
L29

EMMC_TP
L30

EMMC_COREDLL_0V9
L24

R131 133R
r0402-bga

R284 499R r0402-bga

R66 47K r0402-bga

C389 100nF 10V
c0402-bga

R276 10K
r0402-bga

U12T

RK3399
BGA828_21R00X21R00X1R61

TYPEC1_TX1P
AL26

TYPEC1_TX1M
AK26

TYPEC1_RX1P
AK25

TYPEC1_RX1M
AL25

TYPEC1_TX2P
AL28

TYPEC1_TX2M
AK28

TYPEC1_RX2P
AK27

TYPEC1_RX2M
AL27

TYPEC1_RCLKP
AE20

TYPEC1_RCLKM
AD20

TYPEC1_CC1
AH21

TYPEC1_CC2
AF21

TYPEC1_AUXP
AK29

TYPEC1_AUXM
AL29

TYPEC1_AUXP_PD_PU
AE24

TYPEC1_AUXM_PU_PD
AF25

TYPEC1_REXT
AE21

TYPEC1_REXT_CC
AG21

TYPEC1_AVDD_0V9_1
Y21

TYPEC1_AVDD_0V9_2
Y22

TYPEC1_AVDD_1V8
AA21

TYPEC1_AVDD_3V3
AB21

TYPEC1_U3VBUSDET
AC19 TP26TP_0.7

ED5 PGB1010402
ESD0402

1 2

C312
100nF 10V
c0402-bga

C81
4.7uF 10V
C0603

U12U

RK3399
BGA828_21R00X21R00X1R61

USIC_STROBE
AJ30

USIC_DATA
AJ31

USIC_AVDD_0V9
AD25

USIC_AVDD_1V2
AD24

C387 100nF 10V
c0402-bga

C380 100nF 10V
c0402-bga

C392 100nF 10V
c0402-bga

C317
1uF 10V
c0402-bga

C407
100nF 10V
c0402-bga

C366
100nF 10V
c0402-bga

R59 DNP r0402-bga

R16 10K
R0603

C381 100nF 10V
c0402-bga

R280 499R r0402-bga

R23
15K
R0603

R130 133R
r0402-bga

U12S

RK3399
BGA828_21R00X21R00X1R61

TYPEC0_TX1P
AL22

TYPEC0_TX1M
AK22

TYPEC0_RX1P
AK21

TYPEC0_RX1M
AL21

TYPEC0_TX2P
AL24

TYPEC0_TX2M
AK24

TYPEC0_RX2P
AK23

TYPEC0_RX2M
AL23

TYPEC0_RCLKP
AE18

TYPEC0_RCLKM
AD18

TYPEC0_CC1
AH18

TYPEC0_CC2
AH20

TYPEC0_AUXP
AK20

TYPEC0_AUXM
AL20

TYPEC0_AUXP_PD_PU
AH17

TYPEC0_AUXM_PU_PD
AG17

TYPEC0_REXT
AG18

TYPEC0_REXT_CC
AG20

TYPEC0_AVDD_0V9_1
Y19

TYPEC0_AVDD_0V9_2
Y18

TYPEC0_AVDD_1V8
AA18

TYPEC0_AVDD_3V3
AB18

TYPEC0_U3VBUSDET
AD19

C314
100nF 10V
c0402-bga

TP27 TP_0.7

TP29 TP_0.7

C404
100nF 10V
c0402-bga

C376 100nF 10V
c0402-bga

C396 100nF 10V
c0402-bga

C67 100nF 10V
c0402-bga

C401
1uF 10V
c0402-bga

C62 DNP c0402-bga

R285 499R r0402-bga

C310
100nF 10V
c0402-bga

C311
100nF 10V
c0402-bga

U12O

RK3399
BGA828_21R00X21R00X1R61

PCIE_TX0_P
AE30

PCIE_TX0_N
AE31

PCIE_RX0_P
AF30

PCIE_RX0_N
AF31

PCIE_TX1_P
AG30

PCIE_TX1_N
AG31

PCIE_RX1_P
AH30

PCIE_RX1_N
AH31

PCIE_TX2_P
AA27

PCIE_TX2_N
AA28

PCIE_RX2_P
AC27

PCIE_RX2_N
AC28

PCIE_TX3_P
AD27

PCIE_TX3_N
AD28

PCIE_RX3_P
AF27

PCIE_RX3_N
AF28

PCIE_RCLK_100M_N
AD30PCIE_RCLK_100M_P
AD31

PCIE_AVDD_1V8
Y24

PCIE_AVDD_0V9
W24

U12V

RK3399
BGA828_21R00X21R00X1R61

ADC_IN0
AG26

ADC_IN1
AH26

ADC_IN2
AG25

ADC_IN3
AG28

ADC_IN4
AH27

ADC_AVDD
AC24

C13
0.1uF 50V
C0603

C397 100nF 10V
c0402-bga

C308
100nF 10V
c0402-bga

USB PHY0

USB PHY1

U12D

RK3399
BGA828_21R00X21R00X1R61

HOST0_DP
AB30

HOST0_DM
AB31

TYPEC0_DP
AG23

TYPEC0_DM
AH23

TYPEC0_ID
AL30

TYPEC0_U2VBUSDET
AK30

USB0_RBIAS
AC31

HOST1_DP
AA30

HOST1_DM
AA31

TYPEC1_DP
AG24

TYPEC1_DM
AH24

TYPEC1_ID
AE26

TYPEC1_U2VBUSDET
AK31

USB1_RBIAS
AC30

USB_AVDD_0V9
V24

USB_AVDD_1V8
U24

USB_AVDD_3V3
Y25

C395 100nF 10V
c0402-bga
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RK3399 GBE

Note 2: The Trace length between L1 and PHY's Pin48
must be within 0.5 cm. C35 and C36 to L1 must be
within 0.5cm.
Any inductance or bead  except for L1 is not allowed 
on the path from REGOUT to DVDD10/AVDD10. 

R61,R62: Config for all capability
R51,R54,R148: PHY Address=001(RTL8211E)
R64,R50: Without TX/RX Delay

Place filter network close to RX_CLK.
Reserved for EMI

Note 1: The Trace length from C56, C57 to  Pin
44,45(VDDREG) must be within 0.5 cm. The trace
width from AVDD33 to Pin 44,45
should>40mils

AUDIO INTERFACE

RXCTL_AD2

LED0_AD0

LED1_AD1

LED2_RXDLY

RXD1_TXDLY

PHY_XTAL1

PHY_XTAL2

MDI0-
MDI0+

MDI1-
MDI1+

MDI2-
MDI2+

MDI3+
MDI3-

RSET

ENSWREG

MAC_TXD1
MAC_TXD0

MAC_TXD2
MAC_TXD3

MAC_TXCLK

TXCTL

RX_CLK
RXD0

RXD2_AN0
RXD1_TXDLY

RXD3_AN1
RXCTL_AD2

MAC_MDC
MAC_MDIO

PHYRSTB
INTB
CLK125
PMEB

REGOUT

LED0_AD0

LED2_RXDLY
LED1_AD1

CLK125

RX_CLK

RXCTL_AD2

RXD0

RXD1_TXDLY

RXD2_AN0

RXD3_AN1

TXCTL

PMEB

PHYRSTB

INTB

MAC_TXD0
MAC_TXD2

MAC_TXD1

MAC_TXCLK
MAC_TXD3

MAC_MDIO
MAC_MDC

INTB

PMEB

MAC_MDIO

RSET

ENSWREGPHYRSTB

MDI0-
MDI0+

MDI1-
MDI1+

MDI2-
MDI2+

MDI3+
MDI3-
LED0_AD0
LED1_AD1

RXD2_AN0

RXD3_AN1

RXD0

I2C_SDA_AUDIO
I2C_SCL_AUDIO

I2S_CLK
I2S0_SCLK

I2S0_LRCK_RX

I2S0_SDO0
I2S0_SDI0

HPOR

HP_IN1N
HP_IN1P MIC_IN2P

SPK

GPIO3_D5_1V8

HPOR

HPOL

HPGND

HPOL

GPIO2_HPMC_DET

HP_DET_HHP_DET_H

HP_DET_HGPIO1_HP_INSERT_DET

MIC_IN2P

SPK

I2S0_LRCK_TX

REGOUT

HP_HOOKMIC_IN2P

HPGND

PHONE_DET

GPIO3_D5_1V8

DVDD3V3_RGMII

VCC3V3_S3
AVDD3V3_RGMII

DVDD3V3_RGMII

DVDD1V0_RGMII

AVDD1V0_RGMII

DVDD3V3_RGMII

AVDD3V3_RGMII

VDDREG

DVDD3V3_RGMII

AVDD3V3_RGMII
DVDD3V3_RGMII

GND

GND

GND GND

GND

GND GND

GND

GND

GND

GND

GND

VCCA1V8_CODEC

GND

VCCA3V0_CODEC

VCCA1V8_CODEC

GND

MICBIAS1

GND

VCCA1V8_CODEC

GND

VCC5V

GND

VCCA1V8_CODEC

GNDGND

VCCA3V0_CODEC

GND

GND

GND

AVDD3V3_RGMII

GND GND GND

AVDD3V3_RGMIIVDDREG

GNDGND

DVDD3V3_RGMII

GND GND GND GND

VDD1V0_RGMII

DVDD1V0_RGMII

AVDD1V0_RGMII

GND GND GND GND

GND GND GND GND GND

AVDD1V0_RGMII

GND GND GND

DVDD1V0_RGMII

GND GND

GND GND

GND MICBIAS1

VCCA1V8_CODEC

GND

GND

MAC_RXDV (2)

LED0_AD0 (8)
LED1_AD1 (8)

MAC_RXD0 (2)

MAC_RXD1 (2)

MAC_RXD2 (2)

MAC_RXD3 (2)

MAC_RXCLK (2)

MAC_MCLK (2)

MAC_TXEN (2)

MAC_COL (2)

MAC_CRS (2)

MAC_RXER (2)

MAC_TXD2 (2)

MAC_TXD1 (2)
MAC_TXD0 (2)

MAC_TXD3 (2)
MAC_TXCLK (2)

MAC_MDIO (2)
MAC_MDC (2)

ETH_TRX0_P (8)
ETH_TRX0_N (8)
ETH_TRX1_P (8)
ETH_TRX1_N (8)
ETH_TRX2_P (8)
ETH_TRX2_N (8)
ETH_TRX3_P (8)
ETH_TRX3_N (8)

I2S0_SCLK(2)
I2S0_LRCK_RX(2)

I2S0_SDI0(2)

I2S_CLK(2)

I2S0_SDO0(2)
I2S0_LRCK_TX(2)

I2C_SCL_AUDIO(2)
I2C_SDA_AUDIO(2)

HP_HOOK (4)

HP_DET (2)

GPIO3_D5_1V8(2)
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Feedback from DDR device
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DDR3L:1.35V
LPDDR:1.25V
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