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PMIC:   RK809-3 (5BUCK + 9LDO  + Codec)
CPU RAM:  LPDDR3/DDR3L/LPDDR4
NPU RAM:  LPDDR3/DDR3L
ROM:    eMMC + Micro-SD(TF) card
Interface:  MIPI CSI/MIPI DSI/UART/I2S/RGMII/USB2.0/TYPE-C/HDMI/EDP
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NoteContent Index
NOTE 1：
Component parameter description
1. DNP stands for component not mounted temporarily
2. If Value or option is DNP, which means the area is reserved without 
    being mounted

NOTE 2:
Please use our recommended components to avoid too many changes.
For more informations about the second source,please refer to our AVL.
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Index
Revision History
Block Diagram
I2C MAP
Power Diagram and Sequence
RK3399Pro GND
RK3399Pro Power
RK3399Pro OSC/PMUIO
RK3399Pro DDR Controller
RK3399Pro EMMC Controller
RK3399Pro USB/PCIE
RK3399Pro SARADC/USIC
RK3399Pro VOP/CIF
RK3399Pro Display
RK3399Pro GPIO
Power DC IN/Camera
Power PMIC RK809-3
Power CPU/GPU/NPU
USB HOST Port
USB TYPE-C Port
USB HUB GL85X(option)
NPU RAM DDR3 2X16bit(option)
NPU RAM LPDDR3 1X32bit
CPU RAM DDR3 4X16bit(option)
CPU RAM LPDDR3 2X32bit(178P)
CPU RAM LPDDR4(200P)(option)
EMMC Flash
Camera MIPI CSI
Camera CIF
Camera NPU CIF
LCM eDP Pannel
LCM MIPI(option)
LCM Dual MIPI(option)
SDIO WIFI/BT-2T2R
SDIO WIFI/BT-1T1R (option)
Ethernet 1000M RTL8211F
AUDIO
TP COF
HDMI Port
N4 4xAHD Input
Sensor
TF Card
Key Array
eFUSE (option)
MARK/HOLE/Heat Sink

Combined property string:

Header:

{Item}\t{Value}\t{Description}\t{PCB Footprint}\t{Reference}\t{Quantity}\t{Option}

Item\tPart\tDescription\tPCB Footprint\tReference\tQuantity\tOption

Bill of Materials

Graphic Description
Note

Option

Description
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Revision History

Version

V1.0

V1.1

2018.11.22

2019.05.20

RZF

Linus.Lin

CHENW

Date Author Change Note Approved

First edition for RK3399Pro

1.Add NPU MIPI-CSI for N4 connection.
2.Add NPU MIPI-DSI for CPU connection。
3.Add DDR4/LPDDR2 interface for NPU DDR Ctrl.
4.Modify the connection mode between CPU and NPU
  from USB3.0 to PCIE.
5.Delete net connection of VCC_DDRC.
6.Delete Touch COB module.
7.Modification and optimization.

CHENW
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LEGEND

LPDDR3/DDR3/
DDR3L/LPDDR4

EMMC FLASH

2x32bit

Wi-Fi/BT Module
MIMO

CC
Logic Control

RK3399Pro+N4 Diagram ROCKCHIP
RK3399Pro

HDMI
Port

USB TYPE-C0

USB TYPE-C
Connector

DP/DM & SSTX/SSRX

I2C8

NPU

GPIOx4

USB3.0 Type-A 
Port

SCL/SDA

DP/DM; SSTX/SSRXUSB OTG1

DP/DMUSB2.0 Type-A 
Port

HDMI

8bit MMC

TMDS

UART DEBUG
Connector TX/RX

NPU OTG

PCIE

NPU GPIOx4

USB HOST0

NPU PCIE

KEY Array Board

TX/RX

4bit SDIO

DRAM CH0/1

EMMC

Micro-SD
Card slot 4bit  SDMMC

PMIC 
RK809-3

CODEC

I2C

BUCK12V

DCIN
5V

I2C0/GPIO

I2S1
POWERPower

I2S

4xAHD Input Board

N4

AHD1 AHD2

AHD3 AHD4

MIPI CAMERA
Connector4xLaneMIPI CSI1

CIF/DVP Bt656 CIF CAMERA
Connector

MIPI CSI0

4xLane

NPU MIPI DSI

NPU MIPI CSI

NPU DRAM LPDDR3/DDR3/DDR432bit data

Vbus

IC

Internal 
Connection

Connector

Sub-board

Power

UART2

SARADC

SDMMC0

UART0
SDIO0

USB HOS1 PHY
100 M/1000M

RJ45
ConnectorGigabitMAC MDIRMII/RGMII

RK3399 Pro
NPU

SDA/SCL

Power enable &reset

GPIOx2

Display Convert 
Board

EDP/MIPI LCD
CONNECTOR

TOUCH SDA/SCL

4xLane

I2C4
EDP/MIPI DSI0

RK3399Pro Block Diagram
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RK809-3

I2C MAP
Port Domain Bus Name Pull-up

voltage
Slave
Device

Slave Addr
(MS 7Bits)

100kHz,400kHz

Slave Bus
Capability

NotePin Name

NPU
I2C3

NPU_I2C3_SCL/GPIO2_D0_u
NPU_I2C3_SDA/GPIO2_D1_u

NPU_I2C3_SCL
NPU_I2C3_SDA

NPU_VCC_1V8_S3 NPU_VCC_1V8_S3 100kHz,400kHz

I2C0 I2C0_SCL/GPIO1_C0_u
I2C0_SDA/GPIO1_B7_u

PMUIO2 I2C0_SCL_PMIC
I2C0_SDA_PMIC

VCC_1V8_S3

NPU_I2C1_SCL/GPIO0_C0_u
NPU_I2C1_SDA/GPIO0_C1_u

NPU_VCC_1V8 NPU_I2C1_SCL
NPU_I2C1_SDA

NPU_VCC_1V8_S3NPU
I2C1

I2C8 I2C8_SCL/GPIO1_C5_u
I2C8_SDA/GPIO1_C4_u

PMUIO2 I2C8_SCL_CC
I2C8_SDA_CC

ET302Y
FUSB302B

VCC_1V8_S3 100kHz,400kHz,1MHz

I2C7 I2C7_SCL/GPIO2_B0_u
I2C7_SDA/GPIO2_A7_u

APIO2 NC

I2C6 I2C6_SCL/GPIO2_B2_u
I2C6_SDA/GPIO2_B1_u

APIO2 NC

I2C5 I2C5_SCL/GPIO3_B3_u
I2C5_SDA/GPIO3_B2_u

APIO1 NC

TCS4525

TCS4526

Rockchip PMIC

I2C4 I2C4_SCL/GPIO1_B4_u
I2C4_SDA/GPIO1_B3_u

PMUIO2 I2C4_SCL_TP
I2C4_SDA_TP

VCC_1V8_S3

100kHz,400kHz Touch IC

I2C3 I2C3_SCL/GPIO4_C1_u
I2C3_SDA/GPIO4_C0_u

APIO4 I2C3_SCL_HDMI
I2C3_SDA_HDMI

VCCIO_3V0_S0 100kHz,400kHz

I2C2 I2C2_SCL/GPIO2_A1_u
I2C2_SDA/GPIO2_A0_u

APIO2

I2C1 I2C1_SCL/GPIO4_A2_u
I2C1_SDA/GPIO4_A1_u

APIO5 I2C1_SCL_1V8
I2C1_SDA_1V8

VCC_1V8_S0

100kHz,400kHzCAMERA MIPI/CIF CAMERA

NC

InvenSense Gyroscope+G-sensor

AsahiKASEI COMPASS

HDMI

0x1c

0x10

0x40,0x46 ETEK USB Type-C Mux
Fairchild USB Type-C Mux

Torch-chip DC-DC BUCK

Torch-chip DC-DC BUCK

0x20

100kHz,400kHz,3.4MHz

100kHz,400kHz,3.4MHz

MPU6500

AK8963C 100kHz,400kHz0x0d

0x68 100kHz,400kHz

Touch IC

100kHz,400kHz,3.4MHzTCS4525 0x1c Torch-chip DC-DC BUCK

CAMERA CIF CAMERA

N4 Nextchip 4-AHD0x30 100kHz,400kHz

HDMI N/A

N/A

N/A

N/A
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BUCK4

VCC_DDR_S3

VCC1 BUCK1

BUCK2

VDD_CENTER_S0

VCC2

LDO5

LDO4

VCC4

RK809-3

VCC3V3_SYS_S3

LDO1

LDO3

VCCA_0V9_S0

VCC_1V8_S3

VCCIO_SD_S0

VCC_1V5_S0

VCC_1V8_S0

VCC1V8_DVP_S0

LDO7

LDO8

LDO9

VCCIO_3V0_S0

VCC3V3_SD_S0

NB679

VCC_IN

V
C
C
5
V
0
_
S
Y
S
_
S
3

BUCK5

VCCRTC

VCCIO_3V3_S0

Supply
 Limit

Time Slot
(step 2ms)

 PMIC
Channel

Power
Name

NPU_VDD_CPU_S0

NPU_VDD_0V8_S3
NPU_VDD_LOG_S0

NPU_VCC_DDR_S3

RK3399Pro Power-on Sequence

Default
voltage

Sleep
ON/OFF

NPU_RESET

NPU_VCCIO_3V3_S0

Default
ON/OFF

 Peak
Current

NPU_VCC_1V8_S3

RESET
VCC_BUCK5_S3
VDD_LOG_S0

VCCA_0V9_S0

VDD_CPU_B_S0

VDD_GPU_S0

VCC_1V5_S0

VCC_1V8_S0

VCC_3V0_S0
VCCIO_3V3_S0
VCCIO_SD_S0
VCC3V3_SD_S0

VCC_DDR_S3

VCC_0V9_S3

VCC_1V8_S3

VDD_CPU_L_S0

NPU_VDD_S0

VCC7

VCC6

VCC_BUCK5_S3

VCC_BUCK5_S3

VDD_CPU_L_S0

VCC5V0_USB2.0_S0

TCS4526

TCS4525

SY8088AAC

SY8089AAC

SY8089AAC

LP3983SAB5F

RT9193_18GB

V
C
C
5
V
0
_
S
Y
S
_
S
3

VCC5V0_SYS_S3

VCC5V0_USB2.0_S0

VCC_BUCK5_S3

VCCA_0V9_S0
VDD_CENTER_S0

VCC_0V9_S3
VCC_DDR_S3
VCC_1V8_s3
VCC_1V8_S0
VCC_1V5_S0

VDD_CPU_L_S0
VCCIO_3V0_S0
VCCIO_3V3_S0

VCCIO_SD_S0
VCC3V0_SD_S0
VCC1V8_DVP_S0
VCC1V5_DVP_S0
VCC2V8_DVP_S0

RK809-3 BUCK5

RK809-3 LDO1
RK809-3 BUCK1

RK809-3 LDO3

RK809-3 LDO2
RK809-3 BUCK3

RK809-3 LDO4
RK809-3 LDO6

RK809-3 BUCK2
RK809-3 LDO7

RK809-3 LDO8

RK809-3 SWOUT2

RK809-3 LDO9

Slot: 0

Ext(sy8089aac)

Ext(sy8088aac)

Ext(rt9193)
Ext(sy8089aac)

Ext(rt9193)
Ext(tcs4525)

Ext(lp3983)

RK809-3 LDO5
Ext(rt9193)
Ext(rt9193)

5.0V
3.3V

0.9V
0.9V

0.9V
1.25V
1.8V
1.8V
1.5V
0.9V
0.9V
0.9V
3.0V
3.3V

3.3V
3.3V
1.8V
1.5V
2.8V

RK809 sent out Reset signal for CPU(timing:10); Then CPU sent out NPU's power-on signal

ON

ON

NPU_VDD_LOG_S0

VCC5V_SYS_S3

VDD_GPU_S0

VCC_BUCK5_S3

VCC3V3_SYS_S3
VCC8

VCC9

RK809-3 SWOUT1 5.0V

VCC3V3_SYS_S3 RK809-3 BUCK4 3.3V

NPU_REF_CLK CPU sent out 24M clk for npu.
CPU send out Reset signal for npu.

NPU_VDD_0V8_S3

NPU_VCC_1V8_S3
NPU_VCC_DDR_S3

NPU_VDD_CPU_S0

NPU_VCCIO_3V3_S0

NPU_VDD_S0

VCC5V0_USB_S0

SY8113

VDD_CENTER_S0

Reserve

SY8089AAC
VDD_LOG_S3

VDD_LOG_S3 Ext(SY8089) 0.9V

Power Diagram and Sequence

LDO6

VDD of RK3399Pro GPU

VDD of RK3399Pro Logic

VDD of RK3399Pro CenterLogic

VDD of RK3399Pro Quad-A53

VDD of RK3399Pro DDR-Ctrl

VCC of SD Card

VCCIO of SD Ctrl

VCCIO of RK3399Pro APIO4

VCC of MIC

VDDPST of RK3399Pro APIO4

VBUS of OTG/HOST Port

VCCIO of NPU VCCIO5/VCCIO6

VCCIO of RK3399Pro OSC/PLL

VCCIO of RK3399Pro PMUIO/APIO3

VCCIO of RK3399Pro EMMC Ctrl

AVDD of RK3399Pro MIPI PHY

VCCIO of WIFI Module

AVDD of RK3399Pro USB PHY

AVDD of RK3399Pro EDP/HDMI PHY

AVDD of RK3399Pro USB PHY

VCCIO of RK3399Pro APIO1

VCC of EDP/MIPI Panel

VCC of Sensor

VCC of Ethernet PHY

VDD of RK3399Pro PLL/PMUIO

VDDQ/VDD2 of LPDDR3 Device

VDD of RK3399Pro DDR Ctrl

VDD of RK3399Pro EMMC Ctrl

AVDD of RK3399Pro PCIE Ctrl

VCC of USB Type-C CC Ctrl

LDO2

VCC5

VCCIO of RK3399Pro Sensor

AVDD of RK3399Pro USB PHY

VCCIO of RK3399Pro APIO1/APIO5

AVDD of RK3399Pro EDP/MIPI/HDMI PHY

AVDD of RK3399Pro SARADC

SWOUT2

SWOUT1

Adapter
12V/2A

VBAT of WIFI Module

VCC of FLASH

VCC_RTC_S5

 Sleep
Current

OFF

ON

ON

ON
ON

ON
ON
ON

ON
ON

ON
ON
ON
ON
ON
ON
ON

ON
ON
OFF
OFF
OFF

ON
ON

OFF

ON
ON

OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON

OFF

OFF

OFF
OFF

OFF
OFF

8.0A
2.5A

2.5A
0.4A
0.1A

0.4A
0.4A
0.4A

2.0A

1.5A

6.0A
6.0A

0.4A

0.4A
0.4A

2.5A

3.0A
1.5A

0.4A

1.5A

0.3A
0.3A

2.0A

2.0A
1.0A

6.0A

Ext(NB679)
Slot: 1
Slot: 1A
Slot: 2
Slot: 2
Slot: 2
Slot: 3
Slot: 3
Slot: 3
Slot: 3

Slot: 4
Slot: 5

VDD_GPU_S0
VDD_CPU_B_S0 Ext(TCS4525)

Ext(TCS4526) Slot: 3B
Slot: 3A

Slot: 5

Slot: 5
Slot: 5

Slot: 5
N/A
N/A
N/A
N/A

Slot: 11
Slot: 12
Slot: 13
Slot: 13
Slot: 14
Slot: 15
Slot: 16

ON
ON
ON
ON
ON
ON
ON

ON
OFF
ON
ON

OFF
OFF

OFF

0.8V
0.8V
1.8V
1.25V
0.85V
3.3V
0.85V

VCC_0V9_S3

0.4A

0.3A

0.3A

Note:
T1=100ms.
T2 Step=1ms
T3=5ms
T4 by software
T5 Step by software
PMIC_PWRON

T1 T2 T3 T4 T5

Note1:
Define of Power name's suffix:
S0: Keep on during working mode; Shut off during standby mode.
S3: Always on during working and standby mode.

Note2:
"Peak current" shows Peak value of system consumption is normal work
and "Sleep current" is sleep mode.
"Peak current"指的是系统工作状态的峰值功耗数据，峰值数据，
"Sleep current" 是休眠状态峰值数据；

NPU_VDD_S0

NPU_VDD_CPU_S0

NPU_VDD_LOG_S0

NPU_VCC_DDR_S3

VDD of NPU

VDD of NPU Logic

VCC3 BUCK3

VDD of NPU DDR-Ctrl

VDDQ/VDD2 of LPDDR3 Device

VDD of NPU CPU

NPU_VDD_0V8_S3

NPU_VCC_1V8_S3

VDD of NPU PLL/PPLL

VDD of NPU PMUIO

AVDD of NPU USB PHY

AVDD of NPU USB PHY

AVDD of NPU SARADC

VCCIO of NPU PMUIO

VCCIO of NPU VCCIO1/VCCIO2/VCCIO5

VDD1 of LPDDR3 Device

NPU_VCCIO_3V3_S3RT9193_33GB AVDD of NPU USB PHY

VCCIO of NPU VCCIO6

1A,<1uA shutdown

2A,<1uA shutdown

2A,<1uA shutdown

3.3V/300mA
<1uA shutdown

1.8V/300mA
<1uA shutdown

ADJ/400mA
<1uA shutdown

5A,<5uA shutdown

TCS4525
VDD_CPU_B_S0

VDD of RK3399Pro Dual-A72

VCCIO of Camera

VCCIO of RK3399Pro APIO2

VCCQ of eMMC Flash

AVDD of RK3399Pro PCIE Ctrl

VDD1 of LPDDR3 Device

VCC of USB HUB

VCC of IR

AVDD of NPU MIPI PHY

AVDD of NPU MIPI PHY

VDD of NPU OSC/PLL/PPLL
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POWER GROUND

NC & DNU
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NPU POWER

Close to SOC

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
R1000 must 
always be 
stuffed

Close to SOC

Close to SOC

Close to SOC

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Trace>120mil

Trace>60mil

Trace>270mil

Trace>240mil

Trace>90mil

Trace>240milTrace>60mil

Trace>60mil

NPU_VDD_LOG_S0

NPU_VDD_LOG_S0 NPU_VDD_CPU_S0

VDD_GPU_S0

VDD_CPU_L_S0 VDD_CPU_B_S0

VDD_CPU_B_S0

VDD_GPU_S0

VDD_LOG_S3

VDD_CPU_L_S0

VDD_CENTER_S0

NPU_VDD_S0

VDD_CENTER_S0 VDD_LOG_S3

NPU_VDD_S0

NPU_EFUSE_1V8

NPU_VDD_CPU_S0

NPU_VCC_1V8_S3

NPU_VCC_1V8_S3

VDD_CPU_B_FB

VDD_GPU_FB

NPU_VDD_FB
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NPU PMUIO1/PMUIO2/GPIO

PMUIO1

Note:
GPIO0_B1/PMUIO2_VOLSEL defined as a
set pin for PMUIO2 part voltage domain
after power-on reset.It is pull-down
for 1.8V or pull-up for 3.0V,and later
changed to output mode by software.

<=20ppm

NPU UART_DEBUG

SWD JTAG_DEBUG

NOTE:
OSC_BPASS=0: 24M CRYSTAL
OSC_BPASS=1: EXTERNAL 24M CLK IN.

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
R1103 must always 
be stuffed

PMUIO2

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。
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NPU PMUIO1 1.8V onlyNPU OSC&PLL

NPU PMUIO2 1.8V/3.3V

NPU VCCIO5 1.8V/3.3V

NPU VCCIO6 1.8V/3.3V

RK3399PRO
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CPU_INT_NPU

GPIO1_C3_Reserve

NPU_SLEEP_STATUS_DETNPU_SLEEP_STATUS
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REFCLK_OUT
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I2C8_SCL_CC
I2C8_SDA_CC
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DDR Controller

NPU DDR Controller

PHY OUT

Power decoupling

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。
R1200/R1201 cannot be deleted and be placed
close to VCC_DDR power source.
R1200/R1201电阻不能删除，布局时靠近VCC_DDR
电源源端放置；

Power decoupling

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。
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EMMC Controller

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

EMMC design rules:
1.Data[0:7],CMD and Strobe lines routing
parallel as a group,and be isolated with other
signals by GND line,the skew between group < 30ps;
2.Clk should be isolated with other signals by
GND line;The skew between data signals < 20ps;
3.Max trace length < 3.93inchs;
4.Trace impedance 50ohm+/-10%;
5.The trace spacing with other signals
follows the 3W rule;
6.R1300 should be place close to RK3399Pro;
EMMC信号设计规则：
1.Data[0:7]、CMD和Strobe整组并行走线并包地隔离；
组内偏移小于200mil；
2.CLK单独包地走线，与数据信号的偏移小于20ps；
3.线长小于3.93英寸；
4.信号阻抗控制在50ohm+/-10%；
5.信号与其他信号的间距遵循3W原则；
6.R1300靠近RK3399Pro放置；

VCC_0V9_S3 VCC_1V8_S3

VCC_0V9_S3

VCC_1V8_S3

EMMC_STRB

EMMC_CMD
EMMC_CLKO

EMMC_D0
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7
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C1300
100nF
C0201
X5R
16V

1
2

R1301 22R
R0402

5%1 2

RK3399PRO
U1000C

EMMC_D2
A35EMMC_D1
B34

EMMC_D5
B35EMMC_D4
C35EMMC_D3
A37

EMMC_STRB
D35

EMMC_D7
B36EMMC_D6
B37

EMMC_VDD_1V8
K24

EMMC_TP
J26EMMC_CALIO
J25

EMMC_CLK
C37

EMMC_COREDLL_0V9
L24

EMMC_D0
A36

EMMC_CMD
A34

R1300 10K
R0201

1%1 2

C1301
100nF
C0201
X5R
16V

1
2
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USB PCIE

NPU PCIE/USB

For typec0 power

For usb2 power

For usb3 power

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

USB2.0 design rules:
1.Max intra-pair skew < 4ps;
2.Max trace length < 6inchs;
3.Max allowed via < 6;
4.Trace impedance 90ohm+/-10%;
5.The trace spacing with other signals
  follows the 3W rule;
USB2.0信号设计规则：
1.差分对对内偏移小于4ps；
2.差分对线长小于6英寸；
3.差分对换层过孔数量少于6个；
4.差分对阻抗控制在90ohm+/-10%；
5.差分对与其他信号的间距遵循3W原则；

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

PCIE design rules:
1.Max intra-pair skew < 4ps;
2.Max inter-pair skew < 1.6ns;
3.Max trace length < 14inchs;
4.Max allowed via < 4;
5.Trace impedance 100ohm+/-10%;
6.The trace spacing with other signals
  follows the 3W rule;
PCIE信号设计规则：
1.差分对对内偏移小于4ps；
2.差分对组间偏移小于1.6ns；
3.差分对线长小于14英寸；
4.差分对换层过孔数量少于4个；
5.差分对阻抗控制在100ohm+/-10%；
6.差分对与其他信号的间距遵循3W原则；

USB3.0 design rules:
1.Max intra-pair skew < 4ps;
2.Max length skew between TX and RX < 1.6ns;
3.Max trace length < 6inchs;
4.Max allowed via < 4;
5.Trace impedance 90ohm+/-10%;
6.The trace spacing with other signals
  follows the 3W rule;
USB3.0信号设计规则：
1.差分对对内偏移小于4ps；
2.TX与RX的差分对组间偏移小于1.6ns；
3.差分对线长小于6英寸；
4.差分对换层过孔数量少于4个；
5.差分对阻抗控制在90ohm+/-10%；
6.差分对与其他信号的间距遵循3W原则；

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

VCCIO_3V3_S0
VCC_1V8_S0
VCCA_0V9_S0

VCCA_0V9_S0

VCC_1V8_S0

VCCIO_3V3_S0

NPU_VDD_0V8_S3
NPU_VCC_1V8_S3
NPU_VCCIO_3V3_S3

NPU_VCCIO_3V3_S3

VCCIO_3V3_S0

VCC_1V8_S0

VCCA_0V9_S0

VCC_1V8_S3

VCC_0V9_S3

NPU_VDD_0V8 NPU_VCC_1V8

NPU_VCC_1V8_S3

NPU_VDD_0V8_S3

USB20_AVDD_0V9 USB20_AVDD_1V8 VCCIO_3V3_S0

VCCIO_3V3_S0

VCCA_0V9_S0 VCC_1V8_S0 VCCIO_3V3_S0

USB20_AVDD_0V9 USB20_AVDD_1V8

VCC_0V9_S3VCC_1V8_S3

NPU_VCCIO_3V3_S3

HOST1_DP
HOST1_DM

TYPEC0_U2VBUSDET

TYPEC0_DP
TYPEC0_DM

TYPEC0_TX1N
TYPEC0_TX1P

TYPEC0_RX2P
TYPEC0_RX2N

TYPEC0_TX2N
TYPEC0_TX2P

TYPEC0_RX1P
TYPEC0_RX1N

TYPEC0_SBU2
TYPEC0_SBU1

TYPEC0_SBU1_DC
TYPEC0_SBU2_DC

USB20_OTG1_DP
USB20_OTG1_DM

USB30_TX1P
USB30_TX1M

USB30_RX1P
USB30_RX1M
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C1416 100nF
C0201 X5R 16V

1 2

C1423 100nF C0201 X5R 16V1 2

R1423 1R R02015%1 2

C1406
100nF
C0201
X5R
16V

1
2

R1401 133R R04021%
1 2

R1402 499R R04021%
1 2

C1421 100nF C0201 X5R 16V1 2

PCIE2.1

RK3399PRO
U1000J

PCIE_RCLK_100M_N
P37PCIE_RCLK_100M_P
P36

PCIE_AVDD_0V9
V25

PCIE_TX0_N
R37PCIE_TX0_P
R36

PCIE_RX0_N
P39PCIE_RX0_P
P40

PCIE_TX1_N
R39PCIE_TX1_P
R40

PCIE_RX1_N
U36PCIE_RX1_P
U37

PCIE_AVDD_1V8
W24

PCIE_TX2_N
V36PCIE_TX2_P
V37

PCIE_RX2_N
T39PCIE_RX2_P
T40

PCIE_TX3_N
U39PCIE_TX3_P
U40

PCIE_RX3_N
V39PCIE_RX3_P
V40

C1434
100nF
C0201
X5R
16V

1
2

C1418
100nF
C0201
X5R
16V

1
2

R1400133RR0402 1%
1 2

USB2.0 HOST0&1

USB3.0 for OTG1

USB2.0 for OTG1

ALL USB2.0 POWER

USB2.0 for Type-C0

USB3.0 for Type-C0

RK3399PRO
U1000F

USB20_HOST1_DP
L39

USB20_HOST1_DN
L40

USB20_OTG1_DP
AT14

USB20_OTG1_DN
AU14

USB20_OTG1_ID
AE26

USB20_OTG1_VBUS
AU17

USB20_OTG1_RBIAS
N39

USB20_AVDD_0V9
V24

USB20_AVDD_1V8
U24

USB20_AVDD_3V3
Y24

USB30_TX1P
AY16

USB30_TX1M
AW16

USB30_RX1P
AW15

USB30_RX1M
AY15

USB30_REXT
AE21

USB30_AVDD_0V9_1
Y21

USB30_AVDD_0V9_2
Y22

USB30_AVDD_1V8
AA21

USB30_AVDD_3V3
AA22

USB20_HOST0_DP
M39

USB20_HOST0_DN
M40TYPEC0_DP

AT12

TYPEC0_DN
AU12

TYPEC0_ID
AT17

TYPEC0_U2VBUSDET
AR17

USB0_RBIAS
N40

TYPEC0_TX1P
AY12

TYPEC0_TX1M
AW12

TYPEC0_RX1P
AW11

TYPEC0_RX1M
AY11

TYPEC0_TX2P
AY14

TYPEC0_TX2M
AW14

TYPEC0_RX2P
AW13

TYPEC0_RX2M
AY13

TYPEC0_AUXP
AT11

TYPEC0_AUXM
AU11

TYPEC0_AUXP_PD_PU
AH17

TYPEC0_AUXM_PU_PD
AG17

TYPEC0_U3VBUSDET
AH18

TYPEC0_REXT
AD19

TYPEC0_AVDD_0V9_1
Y19

TYPEC0_AVDD_0V9_2
Y18

TYPEC0_AVDD_1V8
AA18

TYPEC0_AVDD_3V3
AB18

C1405
100nF
C0201
X5R
16V

1
2

TP1407

C1420 100nF C0201 X5R 16V1 2

C1426 100nF C0201 X5R 16V1 2

TP1421

C1417 100nF
C0201 X5R 16V

1 2

C1428 100nF C0201 X5R 16V1 2

R1425 1R R02015%1 2

R1422 1R R02015%1 2

R1408 1R R02015%1 2

R1418 2K R04021%
1 2

NPU USB2.0 OTG

NPU USB3.0/PCIE2.0

RK3399PRO
U1000Y

NPU_PCIE_REFCLKN
AB40NPU_PCIE_REFCLKP
AB39

NPU_USB30/PCIE_RBIAS
AD34

NPU_USB30_SSRXN/PCIE_RX0N
AD40

NPU_PCIE_RX1N
Y37

NPU_USB30_SSRXP/PCIE_RX0P
AD39

NPU_PCIE_RX1P
Y36

NPU_USB30_SSTXN/PCIE_TX0N
AC40

NPU_PCIE_TX1N
AA37

NPU_USB30_SSTXP/PCIE_TX0P
AC39

NPU_PCIE_TX1P
AA36

NPU_USB30/PCIE_VCCA_1V8
AF33

NPU_USB30/PCIE_VCCA_0V8
AH33

NPU_USB30/PCIE_VCCD_0V8
AG33

NPU_USB30/PCIE_VDDREF_0V8
AG32

NPU_USB20_OTG_ID
AC35NPU_USB20_OTG_DM
AC37NPU_USB20_OTG_DP
AC36

NPU_USB20_OTG_VBUS
AC34

NPU_USB20_AVDD_1V8
AL33

NPU_USB20_AVDD_3V3
AK33

NPU_USB20_AVDD_0V8
AJ33

C1401
100nF
C0201
X5R
16V

1
2

R1406 2.2R R02015%1 2

C1419
100nF
C0201
X5R
16V

1
2

TP1404

C1427 100nF C0201 X5R 16V1 2

C1429 100nF C0201 X5R 16V1 2

R1409 1R R02015%1 2

R1403 499R
R0402

1%1 2

C1431
100nF
C0201
X5R
16V

1
2

C1407
100nF
C0201
X5R
16V

1
2

C1400
100nF
C0201
X5R
16V

1
2

C1430
100nF
C0201
X5R
16V

1
2

C1425 100nF C0201 X5R 16V1 2

C1402
100nF
C0201
X5R
16V

1
2

C1422 100nF C0201 X5R 16V1 2

C1433
100nF
C0201
X5R
16V

1
2

R1407 2.2R R02015%1 2

R1410 47K R04025%1 2

C1403
100nF
C0201
X5R
16V

1
2

C1404
100nF
C0201
X5R
16V

1
2

R1424 1R R02015%1 2

C1424 100nF C0201 X5R 16V1 2

PCIE_TX0P
PCIE_TX0N

PCIE_RX0N
PCIE_RX0P

PCIE_TX1P

PCIE_RX1N
PCIE_RX1P

PCIE_REF_CLKP
PCIE_REF_CLKN

PCIE_TX1N

USB20_HOST0_DP
USB20_HOST0_DM

USB20_AVDD_0V9
USB20_AVDD_1V8

NPU_OTG_DP
NPU_OTG_DM USB20_HOST0_DM

USB20_HOST0_DP

NPU_VDD_0V8
NPU_VCC_1V8

NPU_PCIE_TX0P
NPU_PCIE_TX0N

NPU_PCIE_RX0P
NPU_PCIE_RX0N

PCIE_RX0P
PCIE_RX0N

PCIE_TX0P
PCIE_TX0N

NPU_PCIE_TX1P
NPU_PCIE_TX1N

NPU_PCIE_RX1P
NPU_PCIE_RX1N

PCIE_RX1P
PCIE_RX1N

PCIE_TX1P
PCIE_TX1N

NPU_PCIE_CLKP
NPU_PCIE_CLKN

PCIE_REF_CLKP
PCIE_REF_CLKN
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Vboard_id=1.8V,  Version:V10;
Vboard_id=0.9V,  Version:V20;
Vboard_id=0V,    Version:V30;

USIC&SARADC

SARADC design rules:
1.The trace spacing with other signals
  follows the 3W rule;
SARADC信号设计规则：
1.差分对与其他信号的间距遵循3W原则；

Note:
Reserve ADC_IN2 for firmware update.If ADC2_KEY_IN=0V at power-on reset,then system will enter into Recovery/MiniLoader mode.
预留ADC_IN2用于固件升级，上电复位情况下如果ADC2_KEY_IN为低电平，系统会进入Recovery/MiniLoader模式。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

VCC_1V8_S0

VCC_1V8_S0

VCC_1V8_S0

ADC3_HP_HOOK
ADC2_KEY_IN
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SARADC 1.8V

USIC

RK3399PRO
U1000Q

ADC_IN0
W27

ADC_IN1
Y29

ADC_IN2
Y28

ADC_IN3
Y27

ADC_IN4
AA28

ADC_IN5
AA27

ADC_AVDD
AA24

USIC_STROBE
AT18

USIC_DATA
AU18

USIC_AVDD_0V9
AB24

USIC_AVDD_1V2
AC24

R1502 100K R04021% DNP
1 2

C1500
100nF
C0201
X5R
16V

1
2

R1500
10K
R0402
1%

1
2

R1501 100K R04021%
1 2

C1501
1nF

C0201

X5R
25V

1
2 C1502 100nF C0402X5R 16V

1 2

ADC5_BOARD_ID

ADC5_BOARD_ID

ADC2_KEY_IN
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VOP/CIF

For mipi camera,No used don't stuff

For cif camera,no used don't stuff

NOTE：
R1600/R1601 Place on the same junction 
and close to RK3399Pro side.

OPTION1

OPTION2

NPU CIF

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

VCC1V8_DVP_S0

NPU_VCC_1V8_S3

NPU_VCC_1V8_S3

NPU_VCC_1V8_S3

MIPI_MCLK

CIF_CLKO

DVP_PDN0_H

CIF_D2
CIF_D3
CIF_D4
CIF_D5
CIF_D6
CIF_D7

CIF_D0
CIF_D1

CIF_VSYNC

CIF_CLKI
CIF_HREF

NPU_CIF_D2
NPU_CIF_D3
NPU_CIF_D4
NPU_CIF_D5

NPU_CIF_D6
NPU_CIF_D7
NPU_CIF_D8
NPU_CIF_D9
NPU_CIF_VSYNC
NPU_CIF_HREF
NPU_CIF_CLKIN
NPU_CIF_CLKOUT

NPU_I2C3_SCL
NPU_I2C3_SDA

NPU_CIF_PDN0
NPU_CIF_PDN1
NPU_CIF_RST
NPU_CIF_PWREN_H
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NPU VCCIO2 1.8V/3.3V

RK3399PRO
U1000M

NPU_CIF_CLKIN_GPIO2_B6_d
W29

NPU_CIF_CLKOUT/GPIO2_B7_d
U28

NPU_CIF_D0/GPIO2_C0_d
R28

NPU_CIF_D10/GPIO2_C2_d
V28

NPU_CIF_D11/GPIO2_C3_d
AD28

NPU_CIF_D1/GPIO2_C1_d
AC28

NPU_CIF_D2/GPIO2_A4_d
W30

NPU_CIF_D3/GPIO2_A5_d
V30

NPU_CIF_D4/GPIO2_A6_d
P29

NPU_CIF_D5/GPIO2_A7_d
Y30

NPU_CIF_D6/GPIO2_B0_d
AB29

NPU_CIF_D7/GPIO2_B1_d
P28

NPU_CIF_D8/GPIO2_B2_d
R29

NPU_CIF_D9/GPIO2_B3_d
AD29

NPU_CIF_HREF/GPIO2_B5_d
U29NPU_CIF_VSYNC/GPIO2_B4_d
AC29

NPU_I2C3_SCL/GPIO2_D0_u
AF27

NPU_I2C3_SDA/GPIO2_D1_u
AE27

NPU_VCCIO2
AG27

R1600 22R R0402
5%

1 2

R1601 22R R0402
5%

1 2

C1602
100nF

C0201

X5R
16V

1
2

C1604
100nF

C0201

X5R
16V

1
2

C1603
100nF

C0201

X5R
16V

1
2

C1601 C0402DNP
1 2

R1602
4.7K
R0402
5%

1
2

R1603
4.7K
R0402
5%

1
2

C1600 DNP C0402
1 2

APIO2 1.8V/3.0V

RK3399PRO
U1000P

SPI2_CSN0/GPIO2_B4_u
E32

VOP_D3/CIF_D3/GPIO2_A3_d
E33

VOP_D5/CIF_D5/GPIO2_A5_d
G29

I2C6_SDA/SPI2_RXD/CIF_HREF/GPIO2_B1_u
G30

APIO2_VDD
K23

I2C2_SDA/VOP_D0/CIF_D0/GPIO2_A0_u
D33

I2C7_SDA/VOP_D7/CIF_D7/GPIO2_A7_u
G32

APIO2_VDDPST
J24

SPI2_CLK/VOP_DEN/CIF_CLKOUTA/GPIO2_B3_u
E34

VOP_D2/CIF_D2/GPIO2_A2_d
F33

VOP_D4/CIF_D4/GPIO2_A4_d
G33

I2C7_SCL/VOP_CLK/CIF_VSYNC/GPIO2_B0_u
H30

VOP_D6/CIF_D6/GPIO2_A6_d
H29

I2C6_SCL/SPI2_TXD/CIF_CLKIN/GPIO2_B2_u
H26

I2C2_SCL/VOP_D1/CIF_D1/GPIO2_A1_u
J27

CIF_CLK_OUT

CIF_CLK_OUT

NPU_I2C3_SDA

NPU_I2C3_SCL
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MIPI CSI/DSIEDP

HDMI

NPU MIPI CSI/DSI

MIPI design rules:
1.Max intra-pair skew < 4ps;
2.Max length skew between clk and data < 7ps;
3.Max trace length < 7.2inchs;
4.Max allowed via < 4;
5.Trace impedance 100ohm+/-10%;
6.The trace spacing with other signals
  follows the 3W rule;
MIPI信号设计规则：
1.差分对对内偏移小于4ps；
2.Clk与Data的差分对组间偏移小于7ps；
3.差分对线长小于7.2英寸；
4.差分对换层过孔数量少于4个；
5.差分对阻抗控制在100ohm+/-10%；
6.差分对与其他信号的间距遵循3W原则；

HDMI design rules:
1.Max intra-pair skew < 4ps;
2.Max length skew between clk and data < 80ps;
3.Max trace length < 9.8inchs;
4.Max allowed via < 4;
5.Trace impedance 100ohm+/-10%;
6.The trace spacing with other signals
  follows the 3W rule;
HDMI信号设计规则：
1.差分对对内偏移小于4ps；
2.Clk与Data的差分对组间偏移小于80ps；
3.差分对线长小于9.8英寸；
4.差分对换层过孔数量少于4个；
5.差分对阻抗控制在100ohm+/-10%；
6.差分对与其他信号的间距遵循3W原则；

eDP design rules:
1.Max intra-pair skew <4 ps;
2.Max trace length < 6inchs;
3.Max allowed via < 4;
4.Trace impedance 90ohm+/-10%;
5.The trace spacing with other signals
  follows the 3W rule;
eDP信号设计规则：
1.差分对对内偏移小于4ps；
2.差分对线长小于6英寸；
3.差分对换层过孔数量少于4个；
4.差分对阻抗控制在90ohm+/-10%；
5.差分对与其他信号的间距遵循3W原则；

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

Place surge protection resister closed to SOC
浪涌保护电阻靠近SOC放置；

VCC_1V8_S0

VCCA_0V9_S0

VCC_1V8_S0

VCC_1V8_S0

VCC_1V8_S0

VCC_1V8_S0

VCCA_0V9_S0

NPU_MIPI_AVDD_1V8

NPU_MIPI_AVDD_0V8

NPU_MIPI_AVDD_1V8

NPU_MIPI_AVDD_0V8

NPU_VDD_0V8_S3 NPU_MIPI_AVDD_0V8

NPU_VCC_1V8_S3 NPU_MIPI_AVDD_1V8

EDP_TX0N
EDP_TX0P

EDP_TX1N
EDP_TX1P

EDP_TX2N
EDP_TX2P

EDP_TX3N
EDP_TX3P

MIPI_TX0_D1P
MIPI_TX0_D1N

MIPI_TX0_D0P
MIPI_TX0_D0N

MIPI_TX0_CLKP
MIPI_TX0_CLKN

MIPI_TX0_D3N
MIPI_TX0_D3P

MIPI_TX0_D2N
MIPI_TX0_D2P

MIPI_TX1/RX1_D0N
MIPI_TX1/RX1_D0P

MIPI_TX1/RX1_D1P
MIPI_TX1/RX1_D1N

MIPI_TX1/RX1_CLKP
MIPI_TX1/RX1_CLKN

MIPI_TX1/RX1_D3N
MIPI_TX1/RX1_D3P

MIPI_TX1/RX1_D2N
MIPI_TX1/RX1_D2P

EDP_AUXN
EDP_AUXP

HDMI_TX0N
HDMI_TX0P

HDMI_TX1P
HDMI_TX1N

HDMI_TX2P
HDMI_TX2N

HDMI_TXCP
HDMI_TXCN

HDMI_PORT_HPD

NPU_MIPI_RX_D0N
NPU_MIPI_RX_D0P

NPU_MIPI_RX_D1N
NPU_MIPI_RX_D1P

NPU_MIPI_RX_D2N
NPU_MIPI_RX_D2P

NPU_MIPI_RX_D3N
NPU_MIPI_RX_D3P

NPU_MIPI_RX_CLKN
NPU_MIPI_RX_CLKP
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C1710 100nF C0201 X5R 16V1 2

R1708 1R R02015%1 2
C1700 100nF
C0201 X5R 16V

1 2

R1713 2.2R R04025%1 2

R1700 4.02K
R0402

1%1 2

R1701 1K R04025%1 2

C1714
100nF
C0201
X5R
16V

1
2

C1727
100nF
C0201
X5R
16V

1
2

FB1700
90R-100M
RP2_0504
DNP

1

3

2

4

R1712 2.2R R04025%1 2

C1725 100nF C0201 X5R 16V1 2

R1717 2.2R R04025%1 2

C1709 100nF C0201 X5R 16V1 2

C1713
100nF
C0201
X5R
16V

1
2

EDP V1.3

RK3399PRO
U1000O

EDP_REXT
G21

EDP_DC_TP
G20

EDP_CLK24M_IN
H21

EDP_AVDD_0V9
H20

EDP_AUXP
A28

EDP_AUXN
B28

EDP_TX0P
A29

EDP_TX0N
B29

EDP_TX1P
A30

EDP_TX1N
B30

EDP_TX2P
A31

EDP_TX2N
B31

EDP_TX3P
A32

EDP_TX3N
B32

EDP_AVDD_1V8_1
J19

EDP_AVDD_1V8_2
J20

R1720 1R R02015%1 2

R1703 4.02K R0402
1%

1 2

C1724 100nF C0201 X5R 16V1 2

R1704 4.02K R04021%1 2

R1709 1R R02015%1 2

C1708 100nF C0201 X5R 16V1 2

R1706 6.04K R04021%
1 2

R1715 2.2R R04025%1 2

C1723
4.7uF

C0402

X5R
6.3V

1
2

R1719 2.2R R04025%1 2

C1701 100nF
C0201 X5R 16V

1 2

C1707 100nF C0201 X5R 16V1 2

R1702 1.62K R0402
1%

1 2

C1712 100nF C0201 X5R 16V1 2

C1722
4.7uF

C0402

X5R
6.3V

1
2

HDMI2.0

RK3399PRO
U1000K

HDMI_TX2P
AW9

HDMI_TX2N
AY9

HDMI_TX1P
AW8

HDMI_TX1N
AY8

HDMI_TX0P
AW7

HDMI_TX0N
AY7

HDMI_TCP
AW6

HDMI_TCN
AY6

HDMI_AVDD_1V8
AD16

HDMI_REXT
AF15

HDMI_HPD
AE15

HDMI_AVDD_0V9_1
AA16

HDMI_AVDD_0V9_2
AA17

R1710 1R R02015%1 2

MIPI DSI0

MIPI CSI0

MIPI DSI1/CSI1

RK3399PRO
U1000L

MIPI_RX0_D0N
AY5MIPI_RX0_D0P
AW5

MIPI_RX0_AVDD_1V8
AB14

MIPI_RX0_D1P
AW4

MIPI_RX0_D1N
AY4

MIPI_RX0_CLKN
AY3MIPI_RX0_CLKP
AW3

MIPI_RX0_D2P
AW2

MIPI_RX0_D2N
AW1

MIPI_RX0_D3N
AV1MIPI_RX0_D3P
AV2

MIPI_RX0_REXT
AF14

MIPI_TX0_AVDD_1V8
AB12

MIPI_TX0_D1P
AT8

MIPI_TX0_D1N
AU8

MIPI_TX0_CLKN
AU5MIPI_TX0_CLKP
AT6

MIPI_TX0_D2P
AT4

MIPI_TX0_D2N
AR5

MIPI_TX0_D3N
AP5MIPI_TX0_D3P
AP6

MIPI_TX0_REXT
AF12

MIPI_TX1/RX1_REXT
AF11

MIPI_TX1/RX1_AVDD_1V8
AC10

MIPI_TX1/RX1_D3N
AU1MIPI_TX1/RX1_D3P
AU2

MIPI_TX1/RX1_D2P
AT2

MIPI_TX1/RX1_D2N
AT1

MIPI_TX1/RX1_CLKN
AR1MIPI_TX1/RX1_CLKP
AR2

MIPI_TX1/RX1_D1P
AP2

MIPI_TX1/RX1_D1N
AP1

MIPI_TX1/RX1_D0N
AN1MIPI_TX1/RX1_D0P
AN2

MIPI_TX0_D0P
AT9

MIPI_TX0_D0N
AU9

C1726
100nF
C0201
X5R
16V

1
2

C1706 100nF C0201 X5R 16V1 2

R1714 2.2R R04025%1 2

R1718 2.2R R04025%1 2

R1716 2.2R R04025%1 2

C1711 100nF C0201 X5R 16V1 2

NPU MIPI CSI

NPU MIPI DSI

RK3399PRO
U1000G

NPU_MIPI_RX_CLKN
AY20NPU_MIPI_RX_CLKP
AW20

NPU_MIPI_RX_D0N
AW22

NPU_MIPI_RX_D1N
AW21

NPU_MIPI_RX_D2N
AU20

NPU_MIPI_RX_D3N
AY19

NPU_MIPI_RX_D0P
AY22

NPU_MIPI_RX_D1P
AY21

NPU_MIPI_RX_D2P
AT20

NPU_MIPI_RX_D3P
AW19

NPU_MIPI_TX_CLKN
AU23NPU_MIPI_TX_CLKP
AT23

NPU_MIPI_TX_D0N
AU24

NPU_MIPI_TX_D1N
AW24

NPU_MIPI_TX_D2N
AW23

NPU_MIPI_TX_D3N
AT21

NPU_MIPI_TX_D0P
AT24

NPU_MIPI_TX_D1P
AY24

NPU_MIPI_TX_D2P
AY23

NPU_MIPI_TX_D3P
AU21

NPU_MIPI_TX_AVDD_0V8
AM25

NPU_MIPI_TX_AVDD_1V8
AN25

NPU_MIPI_RX_AVDD_0V8
AM24

NPU_MIPI_RX_AVDD_1V8
AN24

C1705 100nF C0201 X5R 16V1 2

C1702 100nF
C0201 X5R 16V

1 2

C1704
100nF
C0201
X5R
16V

1
2

C1703
100nF
C0201
X5R
16V

1
2

R1721 1R R02015%1 2

EDPTX2N
EDPTX2P

EDPTX0N
EDPTX0P

EDPTX1P
EDPTX1N

EDPTX3N
EDPTX3P

EDPAUXN
EDPAUXP

NPU_MIPI_TX_D0P
NPU_MIPI_TX_D0N

NPU_MIPI_TX_D1P
NPU_MIPI_TX_D1N

NPU_MIPI_TX_D2P
NPU_MIPI_TX_D2N

NPU_MIPI_TX_D3P
NPU_MIPI_TX_D3N

NPU_MIPI_TX_CLKP
NPU_MIPI_TX_CLKN

NPU_MIPI_TX_D0P
NPU_MIPI_TX_D0N

NPU_MIPI_TX_D1N
NPU_MIPI_TX_D1P

NPU_MIPI_TX_D2N
NPU_MIPI_TX_D2P

NPU_MIPI_TX_D3N
NPU_MIPI_TX_D3P

NPU_MIPI_TX_CLKP
NPU_MIPI_TX_CLKN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

APIO1

From internal

SDMMC0/APIO3

For RK809 codec

Close Pin AC8

I2S0 Reserve For MIC array

APIO4/APIO5

Close Pin AC9

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
所有电源去耦电容必须靠近RK3399Pro电源管脚放置。

SDMMC/SDIO design rules:
1.Data[0:3] and CMD lines routing parallel 
as a group,and be isolated with other
signals by GND line,the skew between group < 30ps;
2.Clk should be isolated with other signals by
GND line;The skew between data signals < 20ps;
3.Max trace length < 3.93inchs;
4.Trace impedance 50ohm+/-10%;
5.The trace spacing with other signals
follows the 3W rule;
SDMMC/SDIO信号设计规则：
1.Data[0:3]和CMD整组并行走线并包地隔离；
组内偏移小于200mil；
2.CLK单独包地走线，与数据信号的偏移小于20ps；
3.线长小于3.93英寸；
4.信号阻抗控制在50ohm+/-10%；
5.信号与其他信号的间距遵循3W原则；

VDDPST=VDDIO=1.8V

VDDPST=1.8V,VDDIO=3.3V

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

1.8V Only

3.3V Only

1.8V/3.0V
  mode

Note:All the part which support 1.8V and 3.0V mode,
software config should match with hardware design.

VCC_1V8_S0 VCCIO_3V3_S0VCC_1V8_S0

VCCIO_3V3_S0

VCC_1V8_S0

SDMMC0_VDDPST

VCCIO_SD_S0

VCC_1V8_S3

VCCIO_SD_S0

VCC_1V8_S3

VCC_1V5_S0

VCC_1V8_S0

VCC_1V5_S0

VCCIO_3V0_S0

VCCIO_3V0_S0

VCC_1V8_S0

VCCIO_3V3_S0

PHY_TXD3
PHY_TXD2

PHY_TXD1
PHY_TXD0

MAC_RXD2
MAC_RXD3

MAC_RXD0
MAC_RXD1

PHY_TXEN

MAC_MDCLK

MAC_MDIO
MAC_RXCLK

MAC_RXDV

PHY_RST

MAC_CLK

PHY_TXCLK
PHY_INT

SDMMC0_D0/UART2_RX
SDMMC0_D1/UART2_TX
SDMMC0_D2/JTAG_TCK
SDMMC0_D3/JTAG_TMS
SDMMC0_CLK
SDMMC0_CMD

UART0_RXD_BT
UART0_TXD_BT
UART0_CTS_BT
UART0_RTS_BT
SDIO0_D0
SDIO0_D1
SDIO0_D2
SDIO0_D3

SDIO0_CMD
SDIO0_CLK
BT_WAKE_L
WIFI_REG_ON_H
BT_REG_ON_H

VCC5V0_TYPEC0_EN
TOUCH_PWR_EN_H
TOUCH_INT_L

I2C3_SDA_HDMI
I2C3_SCL_HDMI

HDMI_CEC

LCD_BL_PWM

USB20_HUB_RESET

EFUSE_VQPS_EN_H

GSENSOR_INT_L

COMP_INT_H

I2C1_SDA_1V8

I2S1_SDO

I2S1_SCLK
I2S1_LRCK

I2S1_SDI

I2S_CLK

I2C1_SCL_1V8

LCD_EN_HDVP_PDN1_H

TOUCH_RST_L
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C1807
100nF
C0201
X5R
16V

1
2

R1807 22R R04025%1 2

R1815
33K

R0402
5%

1 2

R1819
4.7K
R0402
5%

1
2

R1806 22R R04025%1 2

C1810
DNP
C0402

1
2

R1814
10K

R0201
5%

1
2

R1809 1.5K R04025%1 2

R1812
33K

R0402
5%

1 2

C1803
100nF
C0201
X5R
16V

1
2

R1804 0R R04025%1 2

C1802
100nF
C0201
X5R
16V

1
2

SDMMC0 1.8V/3.0V Auto

APIO3 1.8V only

RK3399PRO
U1000R

SDMMC0_D0/UART2A_RX/GPIO4_B0_u
P32

SDMMC0_D1/UART2A_TX/GPIO4_B1_u
P31

SDMMC0_D2/APJTAG_TCK/GPIO4_B2_u
M34

SDMMC0_D3/APJTAG_TMS/GPIO4_B3_u
H39

SDMMC0_CLKOUT/MCUJTAG_TCK/GPIO4_B4_d
G40

SDMMC0_CMD/MCUJTAG_TMS/GPIO4_B5_u
H40

SDMMC0_VDDPST
R26

SDMMC0_VDD
T23

UART0_RX/GPIO2_C0_u
AE9

UART0_TX/GPIO2_C1_u
AJ6

UART0_CTSN/GPIO2_C2_u
AK7

UART0_RTSN/GPIO2_C3_u
AM6

SDIO0_D0/SPI5_RXD/GPIO2_C4_u
AD8

SDIO0_D1/SPI5_TXD/GPIO2_C5_u
AK6

SDIO0_D2/SPI5_CLK/GPIO2_C6_u
AG8

SDIO0_D3/SPI5_CSN0/GPIO2_C7_u
AE8

SDIO0_CMD/GPIO2_D0_u
AF7

SDIO0_CLKOUT/TEST_CLKOUT1/GPIO2_D1_u
AG7

SDIO0_DETN/PCIE_CLKREQN/GPIO2_D2_u
AJ5

SDIO0_PWREN/GPIO2_D3_d
AD9

SDIO0_BKPWR/GPIO2_D4_d
AF8

APIO3_VDD_1V8
AB8

R1817
47K

R0402
5%

1
2

C1805
100nF
C0201
X5R
16V

1
2

R1820
4.7K
R0402
5%

1
2

C1801 100nF C0201 X5R16V
1 2

R1813
47K

R0402
5%

1
2

R1808
10K

R0402
5%

DNP

1
2

APIO1 3.3V only

RK3399PRO
U1000I

APIO1_VDDPST
J22

MAC_TXD0/SPI0_RXD/GPIO3_A4_d
D26MAC_RXD3/SPI4_CSN0/GPIO3_A3_u
E26

MAC_RXDV/GPIO3_B1_d
E27

MAC_CRS/UART3_TX/CIF_CLKOUTB/GPIO3_B7_u
E30

MAC_RXER/I2C5_SDA/GPIO3_B2_u
F23

MAC_COL/UART3_CTSN/SPDIF_TX/GPIO3_C0_u
E29

APIO1_VDD
J23

MAC_RXD0/SPI0_CLK/GPIO3_A6_u
F27

MAC_TXD2/SPI4_RXD/GPIO3_A0_d
F24

MAC_RXCLK/UART3_RX/GPIO3_B6_u
F26

MAC_TXD1/SPI0_TXD/GPIO3_A5_d
G23

MAC_TXEN/UART1_RX/GPIO3_B4_u
H23MAC_CLK/I2C5_SCL/GPIO3_B3_u
G24

MAC_TXD3/SPI4_TXD/GPIO3_A1_d
H24

MAC_TXCLK/UART3_RTSN/GPIO3_C1_u
G27

MAC_RXD1/SPI0_CSN0/GPIO3_A7_u
H27

MAC_MDIO/UART1_TX/GPIO3_B5_u
G26

MAC_MDC/SPI0_CSN1/GPIO3_B0_u
F30

MAC_RXD2/SPI4_CLK/GPIO3_A2_u
F29

R1805 22R R04025%1 2

C1808
100nF

C0201

X5R
16V

1
2

R1801 22R R04025%1 2

C1800
100nF
C0201
X5R
16V

1
2

APIO4 1.8V/3.0V

APIO5 1.8V/3.0V

RK3399PRO
U1000N

GPIO4_D4_d
AM5

I2C3_SDA/UART2B_RX/GPIO4_C0_u
AF6

DP_HOTPLUG/GPIO4_D1_d
AK4

APIO4_VDDPST
AC8

APIO4_VDD
AC9

PWM0/VOP0_PWM/VOP1_PWM/GPIO4_C2_d
AF5

PWM1/GPIO4_C6_d
AG6

UART2C_TX/GPIO4_C4_u
AJ4

EFUSE_VQPS/GPIO4_D3_d
AM4

I2C3_SCL/UART2B_TX/GPIO4_C1_u
AK2

UART2C_RX/GPIO4_C3_u
AK3

GPIO4_D5_d
AL2

HDMI_CECINOUT/EDP_HOTPLUG/GPIO4_C7_u
AD7

PCIE_CLKREQNB/GPIO4_D0_u
AJ3

SPDIF_TX/GPIO4_C5_d
AM1

GPIO4_D6_d
AF4

GPIO4_D2_d
AG4

I2S1_SDI0/GPIO4_A6_d
AD6

I2S0_SDI1SDO3/GPIO3_D4_d
AL1

APIO5_VDD
Y8

I2S_CLK/GPIO4_A0_d
AC7

I2S0_LRCK_TX/GPIO3_D2_d
AJ2I2S0_LRCK_RX/GPIO3_D1_d
AK1

I2S0_SDI3SDO1/GPIO3_D6_d
AH2

I2S0_SCLK/GPIO3_D0_d
AG3

I2S0_SDO0/GPIO3_D7_d
AJ1

I2S1_SCLK/GPIO4_A3_d
AF3

I2S1_LRCK_TX/GPIO4_A5_d
AH1

I2S1_SDO0/GPIO4_A7_d
AC6

I2S1_LRCK_RX/GPIO4_A4_d
AA7

I2S0_SDI2SDO2/GPIO3_D5_d
AA6

I2C1_SDA/GPIO4_A1_u
AG1

I2S0_SDI0/GPIO3_D3_d
Y7

APIO5_VDDPST
AA8

I2C1_SCL/GPIO4_A2_u
Y6

R1811
47K

R0402
5%

1
2

C1804
100nF
C0201
X5R
16V

1
2

C1806
100nF

C0201

X5R
16V

1
2

R1803 22R R04025%1 2

R1810
33K

R0402
5%

1 2

R1802 22R R04025%1 2

R1818 0R R04025%
1 2

R1800 22R R04025%1 2MAC_TXD2
MAC_TXD3

MAC_TXD0
MAC_TXD1

MAC_TXEN

MAC_TXCLK

I2C1_SCL_1V8

I2C1_SDA_1V8

TOUCH_RST

DVP_PDN1_3V3

LCD_EN
LCD_ENDVP_PDN1_3V3

MAC_MDIO

TOUCH_RST
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fixed to 5.0V/8A
5V<Vin<26V

4.5V<VIN<16V
5.2V/3A

NB679:
COT mode;700K Switching Frequency
8A Continous Current
10A Peak Output Current
Vin=5.5V-26V

Vref=0.6V

USB2.0  HOST POWER PROVIDE:
1.Need USB2.0 HUB, Powered from U2001 .
2.No need USB2.0 HUB, Powered form SWOUT1 of RK809-3 .

Vih>1.6V

Ven>1.5V

NOTE:
Diffrent voltage for diffent camera module,
Select the voltage according to the module used.

Some camera is 1.2V or 1.8V
or internal provide.

NOTE:
If C2030=330uF（ECAP），C2004=C2005=NC;
If C2030=NC，C2004=C2005=22uF; 

DC IN/SYSTEM Power

TOUCH POWER CAMERA POWER

USB POWER

VCC_RTC_S5

VCC12V_DCIN

VCC5V0_SYS_S3

VCC5V0_USB_S0
VCC12V_DCIN

VCC3V3_SYS_S3 VCC2V8_DVP_S0

VCC1V8_DVP_S0

VCC3V3_SYS_S3 VCC1V5_DVP_S0

VCC2V8_DVP_S0

VCC3V3_SYS_S3 VCC3V0_TOUCH

EXT_EN_H

USB5V0_EN_H

TOUCH_PWR_EN_H
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C2009
100nF
C0402
X5R
16V

1
2

U2003
RT9193-28GB
SOT_23_5

/PT5108E23E-28

IN
1

GND
2

EN
3

BP
4

OUT
5

DC-0007-5P

J2000

DC3_DC_0007_5P

3
2
1

4 5

C2020
10uF
C0805
X5R
10V

1
2

C2024
4.7uF
C0603
X5R
10V

1
2

C2016
22uF
C0805
X5R
10V

1
2

C2006
100nF
C0402
X5R
16V

1
2

C2005
22uF
C0805
X5R
10V
DNP

1
2

+
C2001
100uF
E_E7
SVPF
25V

1
2

C2013
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C0805
X5R
25V

1
2

L2000
PCMB051H-2R2MS/6A
ind_505015

C2010
1uF

C0402
X5R
16V

1
2

C2002
22uF

C0805

X5R
25V

1
2

C2003
100nF

C0402

X5R
25V

1
2

L2001

4.7uH
IND_404030
2.9A
0.06ohm

R2009
DNP
R0402

1
2

R2002
100K

R0402
5%

1 2

C2012 100nF
C0402 X5R 25V

1 2

C2025
4.7uF
C0603
X5R
10V

1
2

C2029
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C0402
X5R
16V

1
2

C2014
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C0402
X5R
25V

1
2

C2028
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C0402
X5R
16V

1
2

R2007
10K
R0402
5%

1 2
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SOT_23_5

IN
1

GND
2

EN
3

BP
4

OUT
5

C2007
10uF
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X5R
10V

1
2
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RT9193-15GB
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/PT5108E23E-15

IN
1

GND
2

EN
3

BP
4

OUT
5

C2017
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C0805
X5R
10V

1
2

C2026
DNP
C0402

1
2

C2018
100nF
C0402
X5R
16V

1
2

C2027
100nF
C0402
X5R
16V

1
2

R2008
10K
R0402
5%

1 2

+
C2030
100uF

E-C
10V

1
2

C2015
100pF
C0402
C0G
50V

1
2

C2004
22uF
C0805
X5R
10V
DNP

1
2

U2001

SY8113B
SOT_23_6

EN
4

GND
2

LX
6

VIN
5

FB/OUT
3

BS
1

R2001
10K
R0402
5%

1 2

R2006 0R R04025% DNP
1 2

D2000
ESD5621W-2/TR
SOD_323

1
2

R2000
3.3R
R0402
5%

1 2

C2008
DNP
C0402

1
2

C2019
4.7uF
C0603
X5R
10V

1
2

C2000
220nF
C0402
X5R
25V

1
2

C2021
10uF
C0805
X5R
10V

1
2

R2003
76.8K
R0402
1%

1
2

U2000
NB679GD
QFN12_2R00X3R00X1R00

VIN
1

PG
3

VOUT
5
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T

8

SW
7

EN
11

AGND
10

EN_LDO
12

VC
C

9

LDO
6

PGND
2

NC
4

C2011
1uF
C0402

X5R

16V

1 2

R2005
10K
R0402
1%

1
2

C2022
100nF
C0402
X5R
16V

1
2

C2023
4.7uF
C0603
X5R
10V

1
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PMIC RK809-3 Managerment

PMIC RK809-3 CODEC

DDR3L
DDR3

1.35V
1.53V 110K

82K
LPDDR3 1.25V 68K
LPDDR4

DDR Type VCC_DDR
Voltage

R2102

1.11V 43K

LD
O4

 P
OW

ER
ED

Default: lpddr3

If no usb2.0 hub,SWOUT1 Provide
power for USB2.0 HOST

PMIC RK809-3 DCDC PMIC RK809-3 LDO

Feedback from far-end
电源远端反馈

Feedback from far-end
电源远端反馈

Trace>90mil

Trace>120mil

Trace>90mil

VCC_1V8_S3

VCC_1V8_S3

VCC_0V9_S3

VCC_1V8_S0

VCC_DDR_S3

VCC3V3_SYS_S3

VCC5V0_USB2.0_S0

VCC_BUCK5_S3

VCC_BUCK5_S3

VCC5V0_SYS_S3

VCC5V0_SYS_S3

VCC_RTC_S5

VCC5V0_SYS_S3

VCC5V0_SYS_S3

VCC_CPVDD

VCC_CPVSS

VCC_1P8D

VCC_1P8A

VCC5V0_SYS_S3
VCC5V0_SYS_S3

VCC5V0_SYS_S3
VDD_CPU_L_S0

VDD_CENTER_S0

VCCA_0V9_S0

VCCIO_3V3_S0

VCC_BUCK5_S3

VCCIO_SD_S0

VCC3V0_SD_S0

VCC_1V5_S0

VCC3V3_SYS_S3

VDD_CENTER_S0

VDD_CPU_L_S0

VCC12V_DCIN

VCC1V8_DVP_S0

VCCIO_3V0_S0

VDD_LOG_S3 VDD_CENTER_S0

I2C0_SDA_PMIC
I2C0_SCL_PMIC

RESET_L

PMIC_INT_L
PMIC_SLEEP_H

CLKOUT_32K

I2S1_SDI
I2S1_SDO

HPR

HPL

SPKN_OUT

SPKP_OUT

I2S_CLK
I2S1_SCLK
I2S1_LRCK

MIC1_IN

MIC2_IN

EXT_EN_H

HP_SNS

TSADC_INT_H

NPU_TSADC_SHUT_H
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C2129 1uF
C0402 X5R16V

12

C2137 1uF
C0402 X5R6.3V

12

R2106 2.2K R0402 5%1 2

C2118
22uF

C0603

X5R
6.3V

1
2

C2120
1uF

C0402

X5R
16V

1
2

RESET
SW2101

1
1

2
2

4
4

3
3

R2108 10K R0402 5%1 2

C2107
10uF

C0603

X5R
6.3V

1
2

C2108
22uF

C0603

X5R
6.3V

1
2

C2144
27pF

C0402

C0G
50V

1
2

L2100
470nH
IND_252010
0.035ohm

Q2100
WNM2021-3/TR
SOT_3233

1

2

C2131 22pF
C0402 C0G50V

12

C2128
10uF
C0603
X5R 10V

1
2

C2139

100nF
C0402

X5R
16V

1
2

C2146
1uF

C0402

X5R
16V

1
2

C2124 1uF C0402X5R16V 1 2

C2109 1uF C0402X5R6.3V 1 2

C2116
22uF

C0603

X5R
6.3V

1
2

C2132
10uF
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X5R
10V

1
2

C2133
2.2uF

C0402

X5R
6.3V

1
2

C2110 100pF
C0402C0G50V

1 2

VCC_RTC
PowerDomain

U2100D
RK809-3

VCC_CPVDD
38

CPN
36

CPP
37

VCC_1P8A
44

MIC1N
42

MIC1P
43

VCC_CPVSS
35

VCC_1P8D
48

HPL_OUT
39

HPR_OUT
41

HP_SNS
40

VCC_SPK_HP
33

SPKP_OUT
32

SPKN_OUT
34

MCLK
16

BCLK
15

LRCLK
14

SDI
17

SDO/PDMDATA
18

PDMCLK
19

C2136 2.2uF
C0402 X5R6.3V

12

R2112 0R R04025% 12

R2111 0R R04025% 12R2110
0R
R0402
5%

1 2

R2107
100K

R0402
5%

1
2

C2117
10uF

C0603

X5R
6.3V

1
2

L2104
470nH
IND_252010

4.53A

0.035ohm

C2141 100nF
C0402 X5R 16V

12

C2138 1uF
C0402 X5R6.3V

12

Low noise

Codec vddio

BUCK5
1.5V-3.6V
2.5A

VCC8\9:
2.7V-5.5V

400mA@Vin>3V
200mA@Vin>2V

400mA LDO:

U2100B
RK809-3

VCC5
22 23LDO1 400mA

21LDO2 400mA

20
LDO3 100mA

VCC6
30 28

LDO4 400mA

29LDO5 400mA

31LDO6 400mA

VCC7
4 3LDO7 400mA

5LDO8 400mA

6LDO9 400mA

VCC9
54

SW5
53

FB5
59

551.5A SWOUT1

583A SWOUT2VCC8
57

C2125
1uF

C0402

X5R
6.3V

1
2

FB2100
600R-100M
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500mA
25%

1 2
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C2127
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X5R
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2

C2101
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X5R
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2
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1 2
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C0402 X5R 16V

12

C2113 1uF C0402X5R6.3V 1 2

R2116 10K R0402 5%1 2

L2101

470nH
IND_252010
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Y2100
32.768KHz
CRY2_6R90X1R40X1R30 1

2

3

L2103

470nH
IND_252010
0.035ohm

C2121 1uF C0402X5R6.3V 1 2

R2109
27K

R0402
5%

1
2

C2126
22uF

C0603

X5R
6.3V

1
2

C2100
10uF
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X5R10V
1 2
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X5R
16V

1
2

C2105 1uF C0402X5R6.3V 1 2

TP2102

R2105 2.2K R0402 5%1 2
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C0402 X5R16V

12

ED2100
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1
2

C2102 1uF C0402X5R6.3V 1 2

C2111
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X5R10V1 2

R2100 100R R04025%
1 2

D2100
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SOT_23

1
3

2

C2134 22pF
C0402 C0G50V

12

C2103
10uF

C0603
X5R

10V
1 2

C2115 1uF C0402X5R6.3V 1 2

L2102
470nH
IND_252010
0.035ohm

C2143
27pF

C0402

C0G
50V

1
2

R2102
68K
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1 2

R2118
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22uF
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X5R
6.3V

1
2
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2

C2114 1uF C0402X5R6.3V 1 2

TP2100

PWRON

SW2100

1
1

2
2

4
4

3
3

C2119 100pF C0402C0G50V
1 2

FB2101
600R-100M
L0603
500mA
25%

1 2

R2117
10K

R0402
5%

1 2

BUCK1

BUCK2

BUCK4

BUCK3

2.5A

2.5A 1.5A

1.5A

FB=0.8V

U2100A
RK809-3

VCC1
11

SW1
12

FB1
13

VCC2
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SW2
9

FB2
8

VCC3
24

SW3
25

VBUCK3
26

FB3
27

VCC4
66

SW4
65

FB4
64

C2112
1uF

C0402

X5R
6.3V

1
2

TP2101

R2103
120K

R0402
1%

1
2

C2142
100nF
C0402
X5R
16V

1
2

Gas
Gauge

30K

U2100C
RK809-3

EXT_EN
60

BATDIV
56

VDC
61

SNSN
63

SNSP
62

VREF
46

GNDREF
47

ePAD
69

VCC_RTC
45

XIN
50

XOUT
51

SDA
2

SCL
1

INT
7

SLEEP
49

CLK32K
68

RESETB
67

PWRON
52

C2135 1uF
C0402 X5R6.3V

12

CLKOUT_32K

PMIC_SLEEP_H

I2C0_SDA_PMIC

I2C0_SCL_PMIC

PMIC_INT_L

CPP

CPN

SW1

SW2

SW4

I2S_CLK

I2S1_SCLK

I2S1_SDO

I2S1_LRCK

I2S1_SDI

RESET_L

SW3
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A AFB=0.6V
SY8088=1A;
Default:0.85V

Vfb=0.8V

FB=0.6V
SY8089=2A,3A peak
Default:0.8V

RK3399ProDCDC

FB

OUT

10
0R

NPU

Feedback from RK3399Pro

NPU_COM

>1.1V

Vih>1.6V

DDR3L 1.35V 87K
LPDDR3 1.25V 110K

DDR Type VCC_DDR
Voltage

R2215

VDD_CPU_B power VDD_GPU power

NPU Power VDD_LOG power

VCC_1V8_S3 VDD_CPU_B_S0VCC5V0_SYS_S3 VDD_GPU_S0VCC_1V8_S3 VCC5V0_SYS_S3

VCC5V0_SYS_S3 NPU_VDD_CPU_S0

VCC_BUCK5_S3 NPU_VDD_0V8_S3

VCC5V0_SYS_S3 NPU_VCC_DDR_S3

VCC5V0_SYS_S3 NPU_VDD_LOG_S0

NPU_VDD_S0
VCC5V0_SYS_S3

VCC_BUCK5_S3 NPU_VCC_1V8_S3

NPU_VCCIO_3V3_S3VCC5V0_SYS_S3

VCC5V0_SYS_S3 VDD_LOG_S3

VCC_BUCK5_S3

VDD_CPU_B_FB VDD_GPU_FB

NPU_PWREN_1

NPU_PWREN_4

NPU_PWREN_2

NPU_PWREN_6

NPU_VDD_FB
NPU_I2C1_SDA
NPU_I2C1_SCL

NPU_VDD_SLEEP_H

NPU_PWREN_3

NPU_PWREN_5

GPU_SLEEP_H
CPU_B_SLEEP_H
I2C0_SDA_PMIC
I2C0_SCL_PMIC
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Note:All the ESD components should be
placed close to the port

USB3.0 HOST

USB2.0 HOST
Note:All the ESD components should be
placed close to the port

Note:All the ESD components should be
placed close to the port

VCC5V0_HOST1

VCC5V0_HOST1VCC5V0_USB_S0
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Ilim(A)=6800/Rset(ohm)

USB TYPE-C Port

ESD
Note:All the ESD components should be
placed close to the port and Cj<=0.4pF

USB Type-C CC Ctrl USB Type-C Power

USB Detection

VBUS_TYPEC0

VBUS_TYPEC0VCC5V0_USB2.0_S0
VCC5V0_SYS_S3

VBUS_TYPEC0

VCC3V3_SYS_S3

VBUS_TYPEC0

TYPEC0_TX1N
TYPEC0_TX1P
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TYPEC_CC_INT_L
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PSELF:BUS-Powered
PGANG:Gang Mode Option

Close to pin24

Note:All the Power filter capacitors 
should be placed close to the
power pins of GL852G

Ilim(A)=6800/Rset(ohm)

NOTE:
Used ECAP if want to 
drive mobile hard-disk 
and enough structure 
space for place.

USB2.0 HUB

VCC3V3_HUB

VCC3V3_HUB

VCC3V3_HUB
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Close to DDRPut Together

Note:All the Power filter capacitors should be
placed close to the power pins of DDR3

R3004=NC,R3002/R3005/C3013 need stuff.
R3004=0R,R3002/R3005/C3013 DNP.(Default)

For Better EMI

NPU DDR3/DDR3L 2x16bit
Note:The simulation frequency of the template is 800MHz.
     Refer to the latest AVL for parts selection.
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Put TogetherPut Together

Note: 
Vih=VCC
Vil=VCC*Ron/(Ron+Rodt)
VREFDQ_DDR=(Vih+Vil)/2

eg:VCC=1.2V,Ron=34ohm,Rodt=240ohm
so,Vih=1.2V,Vil=0.149V,VREFDQ_DDR=0.674V

Close to
pin H4

2Gb

NPU LPDDR3 1x32bit
Note:The simulation frequency of the template is 933MHz.
     Refer to the latest AVL for parts selection.

Note:All the Power filter capacitors should be
placed close to the power pins of LPDDR3.
所有电源去耦电容必须靠近LPDDR3颗粒电源管脚放置。

Close to
pin J11
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CPU DDR3L 4x16bit
Note:The simulation frequency of the template is 800MHz.
     Refer to the latest AVL for parts selection.

Put Together Put Together

Note:All the Power filter capacitors should be
placed close to the power pins of DDR3.
所有电源去耦电容必须靠近DDR3颗粒电源管脚放置。

Note:All the Power filter capacitors should be
placed close to the power pins of DDR3.
所有电源去耦电容必须靠近DDR3颗粒电源管脚放置。
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Note:The simulation frequency of the template is 933MHz.
     Refer to the latest AVL for parts selection.

Put TogetherPut Together Put Together Put Together

Note: 
Vih=VCC
Vil=VCC*Ron/(Ron+Rodt)
VREFDQ_DDR=(Vih+Vil)/2

eg:VCC=1.2V,Ron=34ohm,Rodt=240ohm
so,Vih=1.2V,Vil=0.149V,VREFDQ_DDR=0.674V

Note:All the Power filter capacitors should be
placed close to the power pins of LPDDR3.
所有电源去耦电容必须靠近LPDDR3颗粒电源管脚放置。

Note:All the Power filter capacitors should be
placed close to the power pins of LPDDR3.
所有电源去耦电容必须靠近LPDDR3颗粒电源管脚放置。
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CPU LPDDR4 Note:The simulation frequency of the template is 800MHz.
     Refer to the latest AVL for parts selection.
     All the data can't be swap

Note:All the Power filter capacitors should be
placed close to the power pins of LPDDR3.
所有电源去耦电容必须靠近LPDDR3颗粒电源管脚放置。
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eMMC Flash

Note:All the Power filter capacitors should be
placed close to the power pins of eMMC Flash
所有电源去耦电容必须靠近eMMC Flash电源管脚放置。

Note:
Reserve TestPoint for firmware update.
If EMMC_D0=0V at power-on reset,
then system will enter into Maskrom mode.
预留用于固件升级的测试点，上电复位情况下如果
EMMC_D0为低电平，系统会进入Maskrom模式。

Note:Refer to the latest AVL for parts selection.
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Reserve one gpio for mipi camera reset.

MIPI Camera

VCC1V8_DVP_S0

VCC1V5_DVP_S0

VCC2V8_DVP_S0
VCC2V8_DVP_S0

VCC1V5_DVP_S0 VCC1V8_DVP_S0

VCC2V8_DVP_S0 VCC2V8_DVP_S0

VCC1V8_DVP_S0

MIPI_TX1/RX1_D1N

MIPI_TX1/RX1_CLKN
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1.5V
1.8V

2.8V

CIF Camera

Reserve one gpio for cif camera reset.

Note:
VDD1V5_DVP_S0 whether or not be power-on
according to the type of camera module 
model and DOVDD power supply
请根据摄像头模组型号以及DOVDD供电情况，
来选择是否需要对VDD1V5_DVP_S0电源供电。
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NPU CIF Camera
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AUXP/N  no need pull up/down 
above EDP V1.3 version

Adjust the value of resistance
according to used LCD.

eDP Panel

Backlight Power

Note:
U5000 EN pin must support PWM brightness dimming control, Otherwise,
it needs to be increased PWM circuit at FB pin.
R5003&R5004 should be placed close to the power pins of Panel Interface.
U5000的EN管脚需要能支持PWM动态背光调节功能，
否则就需要在DCDC的FB管脚增加PWM电路来进行调节。
R5003&R5004必须靠近屏连接座的电源管脚放置而不是靠近DCDC放置。

VCCIO_3V3_S0

VCCIO_3V3_S0
VCCIO_3V3_S0

VCC_LEDK

VCC_LEDA
VCC_LEDA

VCC_LEDK

VCC5V0_SYS_S3 VCC_LEDA

VCC_LEDK
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EDP_TX0P
EDP_TX1N
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EDP_TX2N
EDP_TX2P
EDP_TX3N
EDP_TX3P
EDP_AUXN
EDP_AUXP

LCD_BL_PWM
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Adjust the value of resistance
according to used LCD.

SINGLE-MIPI LCM

Note:
U5100 EN pin must support PWM brightness dimming control, Otherwise,
it needs to be increased PWM circuit at FB pin.
R5102&R5103 should be placed close to the power pins of Panel Interface.
U5100的EN管脚需要能支持PWM动态背光调节功能，
否则就需要在DCDC的FB管脚增加PWM电路来进行调节。
R5102&R5103必须靠近屏连接座的电源管脚放置而不是靠近DCDC放置。
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Adjust resister of  limited current
according to parameters used LCD pannel

Dual-MIPI LCM

Note:
U5200 EN pin must support PWM brightness dimming control, Otherwise,
it needs to be increased PWM circuit at FB pin.
R5201&R5202 should be placed close to the power pins of Panel Interface.
U5200的EN管脚需要能支持PWM动态背光调节功能，
否则就需要在DCDC的FB管脚增加PWM电路来进行调节。
R5201&R5202必须靠近屏连接座的电源管脚放置而不是靠近DCDC放置。

VCC_LEDK

VCC_LEDA

VCCIO_3V3_S0
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50 Ohm RF trace

up to 1A

50 Ohm RF trace

Select ANT's footprint according to  structure

SDIO WIFI/BT-2T2R

WIFI
OPTION VCCIO_SDIOCrystals

AP6356S 1.7-3.6V

AP62x2

4.1

4.0

AP6398S 1.7-3.6V5.0

AP6275S

b/g/n

Yes

Yes

Yes

a

Yes

Yes

ax

No

ac

Yes

No No

BTSRRC RSDB

No No

Yes NoYesYes

YesNo

Yes Yes Yes Yes 5.0Yes

1.8-3.3V

37.4MHz

Note:VBAT voltage range is 3.0V-4.8V,
     and peak-current is at least 400mA.

VCC3V3_SYS_S3

VCC_1V8_S3

UART0_RTS_BT

UART0_CTS_BT

SDIO0_CMD
SDIO0_CLK

BT_WAKE_L
BT_HOST_WAKE_L

WIFI_REG_ON_H
WIFI_HOST_WAKE_L

BT_REG_ON_H

UART0_TXD_BT
UART0_RXD_BT

SDIO0_D0
SDIO0_D1
SDIO0_D2
SDIO0_D3

CLKOUT_32K
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up to 700mA

26MHz: +-10ppm

RF Microstrip
 Z0= 50 ohm

Note:VBAT voltage range is 3.0V-4.8V,
     and peak-current is at least 400mA.

Option1

Option2

Option3

Option4

Option5

Select ANT's footprint 
according to structure

WIFI

a
OPTION VCCIO_SDIO

5GHz
BT

acb/g/n
Crystals

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

AP6236/AP6212

OPTION1

1.71-3.63V26MHz

OPTION3OPTION2

NoYesYesYesNo NoNo

YesYesAW-CM256SM

4.2/4.0
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Yes@SDIO2.0
No@SDIO3.0

Yes

Yes
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No
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Module 6221A-SRC
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No Module 
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No No1.8-3.3VNoYes NoYesNoNoNo

1.62-3.63VRTL8723DS
Module 6223A-SRD

NoNoNoModule 
Integrated

Yes No4.2NoNoNo Yes

SDIO WIFI/BT-1T1R
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VCC3V3_SYS_S3
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WIFI_REG_ON_H
WIFI_HOST_WAKE_L

BT_REG_ON_H

UART0_TXD_BT
UART0_RXD_BT

SDIO0_D0
SDIO0_D1
SDIO0_D2
SDIO0_D3

CLKOUT_32K
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close to PIN29

close to PIN11,40

close to PIN30

MAC <----- PHY

Pull-up to disable PLL @ ALDPS 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

CFG_EXT CFG_LDO[1:0]

1'b1

1'b1

2'b00

2'b10

RGMII Power Source

External 3.3V

External 1.8V (default)

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

Close to PHY

close to PIN28

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

Internal 1.8V 1'b0 2'b10

PHY Address Config

VCCIO_PHY Voltage Config

LINK&ACT

DVDD_RG: Digital IO Pad Power

INTB/PMEB:
1.set low if status changed;active low;
2.set low if received a magic packet 
  or wake up frame; active low.

MDC:Management Date Clock.
MDIO:Input/Output of Management Date.

Ethernet RTL8211F

RGMII PHY

VCCIO_PHY

VCC3V3_LAN

VCC3V3_LAN

VDD1V0_EPHY

VDD1V0_EPHY

VCCIO_PHY

VCC3V3_LAN

VDD1V0_EPHY

VCCIO_3V3_S0

VDD1V0_EPHY

VDD1V0_EPHY

VCC3V3_LAN

VCCIO_PHY
VCC3V3_LAN

VCCIO_PHY

VCC3V3_LAN

VCCIO_PHY

VCCIO_PHY

VCC3V3_LAN

VCC3V3_LAN

VCCIO_3V3_S0

PHY_RST

MAC_MDIO

MAC_RXD0
MAC_RXD1
MAC_RXD2
MAC_RXD3
MAC_RXDV

MAC_RXCLK

MAC_CLK

PHY_INT

PHY_TXD0
PHY_TXD1
PHY_TXD2
PHY_TXD3
PHY_TXEN

PHY_TXCLK

MAC_MDCLK
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"H" "H"

ADD W / R
0x60 / 0x61
0x62 / 0x63
0x64 / 0x65
0x66 / 0x67

SA1

Digital I/O Power Control pin
DVDD=3.3V,SEL18=Low
DVDD=1.8V,SEL18=High

Idvdd33/18 up to 60mA

Idvdd12 up to 190mA

Iavdd12 up to 225mA

Iavdd33 up to 104mA

Venh>=1.5V

NOTE:
Reverse data is that N4 can command  the 
camera to adjust menus, settings, upgrades and so on.
If this part is not used, it can be deleted
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