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Block Diagram

HDMI Display PANEL NVNe SSD SPDIF
Coaxial
3.7V_Li BAT
VCC_SYS IN c;ar;e 12C0
USB_5V IN HDMI eDP MIPI TX BCIE SPDIF_TX
PMU
TP _Rese Over-
Temperature
POWER PMIC RK818-3 Protection
Charge CTL POWER OUT > +5V_OUTPUT
BOOST SYSTEM
32.768KH 32K CLKIN UART
&RESET 1IN UART2
32.768KHz — 0SC 24M SDMMC TF Card
SD
C— RK3399 .
L SDIOO
WIFI/BT UARTO USB HOST1 USB 2.0
MIPI RX
USB HOSTO USB HUB
CAMERR MIPI TX/RX
I2C4
I2S TYPEC-C1
AUDIO CODEC 1201 USB 3.0 USB 3.0
GPIO TYPEC-CO USB-TYPEC
FLASH1 FLASHO DDRO DDR1 I2C
ADC &GMAC
RECOVERY RGMII PHY Nand Flash LPDDR4 LPDDR4 12C2
KEY eMMC Flash Channel A+B Channel C+D [Title ROCK Pl 4 CORE
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RK818-3 Power Diagram and Sequence

vce_sys i ; 3

VCC3V3_SsYS

USB Adapter

Battery

Charge CTL

VCC5V0_SYS

VCC5V0_SYS

VCC5V0_SYS

HDMI 5V (4.

Audio Line Driver IC,

VCC5V0_SYS Current

VCC5VO0_HDMI

limiting
ic

AN

vee_sys

VDD CPU L «

- VDD of Quard-AS53

VCC SYS ;

VDD_CENTER
VDD of SOC center

VCC SYS ;

VDD of DDR CTRL

| VCC DDR N yppca/vDD2 of DDR

VDDQ of DDR

vee_sys

vcc_1vs VDDIO of WIFI+BT module
VDDIO/VDDPST of GPIO

VDDl of LPDDR3

VDDIO of Sensor module

vee_sys

VCCA3VO0_CODEC
AVDD of Audio IC

vee_sys

VCC3V0_TOUCH
VDDIO of touch Panel

vee_sys

RK818_PWR ON_H
Power Enable Signal

vee_sys

vee_1v5
VDDPST of APIO4

vee_sys

VvCC3v3_s3 AVDD of USB phy

> CORE VCC of EMMC FLASH

AVCC/DVCC of ethernet phy

S
: VCC3V3_SsYs

H — N
: :> 4

VCCA1V8_CODEC
VDDIO of Audio IC

VCC3V3_SsYS

vecC_3vo
VDD of APIO4

VCC3V3_SsYS

VCC1lvs_DVP
VDDIO of Camera

VCC3V3_SsYS

VCCIO_SD
VDDIO of SDMMCO

VCC3V3_SsYS

vce3v3_so
VCCIO of display panel

RK818-3

- HDMI 5V (4.8-5.3V)

VCC3V3_SYE VCC3v3 SYS;

[VCC3V3 SYS a

[VCC3V3 SYS ;

vee_1ve

VCC3V3_SsYs

(OPTION) ;

vee_1ve

vee_sys

vee_sys

vee_sys ) vee_sys

vee_sys

vee_sys

Y]

Y]

8-5.3V)

2.5V~5.5V

Programmable USB Type-C Controller w/PD

5V USB2.0 HOST

USB3.0 HOST

puzC
Channel

Default Default
(step 2n5) | voltage | Limii o/oFF

VCC1V8_EFUSE

EFUSE_VQPS_EN_H
VCe3vo_sp
SDMMCO_PWR_H
VCCA1V8_S3

vCcC1ve_s3

VCCAOVY_S3

vCcC1ve_s3

vcelve_s3

RK818_PWR_ON_H

VCC1V8_PMUPLL

vee_1ve

RK818_PWR_ON_H

RK818_PWR_ON_H

RK818_PWR_ON_H
vee_ove

RK818_PWR_ON_H
VCC3V3_sYS

RK818_PWR_ON_H

Display Backlight

VCCIO of eFUSE

SD/TF Card

AVDD of
AVDD of
AVDD of
AVDD of

PLL

USB phy
SARADC
HDMI phy
AVDD of TYPEC phy

AVDD of PLL

VDD of PMU PLL
AVDD of DDR CTRL
AVDD of USB phy
AVDD of HDMI phy
AVDD of TYPEC phy

VDD of emmc Phy
AVDD of MIPI Phy
AVDD of EDP Phy
AVDD of GPIO Phy

PMU PLL

Mali-T864

Dual-A72

SOC Logic

VDD of PMU

Display Panel

Accelerometer/gyroscope/Compass/HALL IC/LIGHT-Sensor

The HDMI-RX to MIPI CSI-2-TX

(H2C+) Dbridge device

e
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MAP

Pin name

Domain

Bus name

Slave Device

Slave Addr
(MS 7Bits)

Slave Bus
Capability

GPIO1l_B7/SPI3_RXD/I2CO_SDA
GPIO1_CO0/SPI3_TXD/I2C0_SCL

PMUIO2

I2C_SDA_PMIC
I2C_SCL_PMIC

vee_1ve

Rockchip RK808

100kHz, 400KHz

SYR837PKC

DC-DC BUCK 100kHz, 400KHz, 3.4MHz

SYR838PKC

DC-DC BUCK 100kHz, 400KHz, 3.4MHz

GPIO4_A1/I2C1l_SDA
GPIO4_A2/I2C1_SCL

vee_1ve

Low Speed CONNECTOR

GPIO2_A0/VOP_DO/CIF_D0/I2C2_SDA
GPIO2_Al/VOP_D1/CIF _D1/I2C2_SCL

vee_1ve

High Speed CONNECTOR

GPIO4_CO0/I2C3_SDA/UART2B_RX
GPIO4_C1/I2C3_SCL/UART2B_TX

I2C_SDA_HDMI
I2C_SCL_HDMI

vee_3vo

GPIOl _B3/I2C4_SDA
GPIOl_B4/I2C4_SCL

PMUIO2

I2C_SDA_MEMS
I2C_SCL_MEMS

vee_1ve

Fairchild FUSB302B

0x44,0x46

USB-TypeC Mux 100kHz, 400KHz, IMHz

GPIO3_B2/MAC_RXER/I2C5_SDA
GPIO3_B3/MAC_CLK/I2C5_SCL

Other pin function

GPIO2_B1/SPI2_RXD/CIF_HREF/I2C6_SDA
GPIO2_B2/SPI2_TXD/CIF_CLKIN/I2C6_SCL

vee_1ve

Low Speed CONNECTOR

GPIO2_A7/VOP_D7/CIF_D7/I2C7_SDA
GPIO2_B0/VOP_CLK/CIF_VSYNC/I2C7_SCL

vee_1ve

High Speed CONNECTOR
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Power Domain Map

Part Port Domain Pin name in datasheet I/0 type Power supply source

PMUIOL pmuiol gpioOab . VCCA_1V8 RK808-D

PMUIO2 pmul830_gpiolabcd .8V (Default) vCcC_1v8 RK808-D
.ov

vCcC_1v8 RK808-D
gmac_gpio3abc
VCC3V3_SYS

bt656_gpio2ab .8V (Default) vCcC_1v8 RK808-D
.ov

wifi/bt gpio2cd . VCC_1V8 RK808-D

vCC_1V5 RK808-D
gpiol830_gpiodcd .8V
-0V (Default) vCcC_3v0 RK808-D

audio_gpio3d gpioda .8V (Default) vCcC_1v8 RK808-D
.ov

SDMMCO sdmmc_gpiodb .8V VCC_SDIO RK808-D
.0V (Default)
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A4 Power Domain Map
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RK3399
I>2A p20
VDD_CPU_LO 5| LITCPU_VDD_1
c2 t—Rao LITCPU_VDD 2
TouF T Pas | LITCPU_VDD 3
Close to SOC C0402 ] 22 | HITCPU VDD 4
X5R T30 ] LITCPU_VDD_5
~ Ro2 | LITCPU_VDD_6
LITCPU_VDD_7
I>1A Vo2
VDD_LOG V21| LOGIC_VDD_1
1 V50| LOGIC_VDD_2
TouF T——Vi9| LOGIC_VDD_3
Close to SOC C0402 vig | LOGIC VDD 4
X5R W20 | LOGIC_VDD_5
» 1 Uis] LOGIC_VDD 6
U717 LOGIC_VDD_7
— 17| LOGIC_VDD_8
- 17| LOGIC_VDD_9
17| LOGIC_VDD_10
—0z0- LOGIC_VDD_11
LOGIC_VDD_12
I>1.5A
VDD_CENTER O CENTERLOGIC_VDD_1
CENTERLOGIC_VDD_2
CoF CENTERLOGIC_VDD_3
CENTERLOGIC_VDD_4
Close to SOC 52;02 CENTERLOGIC_VDD_5
~ CENTERLOGIC_VDD_6

CENTERLOGIC_VDD_7

0|

CENTERLOGIC_VDD_8

Note:Power filter CAP please place back of SOC or close to SOC

CENTERLOGIC_VDD_9

CENTERLOGIC_VDD_10

BIGCPU_VDD_1

BIGCPU_VDD_13
BIGCPU_VDD_COM

GPU_VDD_1
GPU_VDD_2
GPU_VDD_3
GPU_VDD_4
GPU_VDD_5
GPU_VDD_6
GPU_VDD_7
GPU_VDD_8
GPU_VDD_9
GPU_VDD_10
GPU_VDD_11
GPU_VDD_12
GPU_VDD_13
GPU_VDD_14
GPU_VDD_15
GPU_VDD_16
GPU_VDD_17
GPU_VDD_18
GPU_VDD_19
GPU_VDD_20

GPU_VDD_COM

QVDD_CPU_B

C3
10uF
0(5)302 Close to SOC

Vv

IS

SHVDD_CPU_B_FB

w11
WiZ OVDD_GPU
W14 c4
% 10uF
V14 C0402 C1ose to SOC
Vi X5R
U av
R
R =
1
1
1
R1
T14
V
Vi
%
W16
W15
W10
T15

VDD_LOG
o
c7 |
10uF
C0402
o X5R | X5R
6_3V av

VDD_CPU_L
o)

cs
1uF
C0201
X5R
6_3V

F—

c9 C10
100nF 100nF

F—
F—
|_

X5R

2

c11
100nF
€0201 =—=C0201 ——=C0201
X5R | X5R
10V 10V 10V

C12

C13

100nF 100nF

€0201 =—=C0201
X5R | X5R

10v 10v

c15
22uF
C0603
X5R
6_3V

VDD_CPU_B
o)

F—

c16 c17 c1s

1uF 100nF <[ 100nF

0201 €0201 —=(0201

X5R XsR_TXsR o

6_3V 10V 1oV 10V

Cc19 C20
100nF
C0201

X5R

H—
P

c21

100nF 100nF

€0201 =—=C0201
X5R | X5R

10v 10v

C22 Cc23
22uF 22uF
——C0603 C0603

X5R | X5R
6_3V 6_3V

F—
F—

C24
22uF

C0603 —,

X5R
6_3V

C25 C26
1uF 100nF

F—
F—
F—
F—
b

_GPU
o

ca7

100nF

—C0201 =—C0201 ——C0201
XsR [ XsR [ X5R
6.3V 10V 10V

Cc28 C29
100nF 100nF
C0201 C0201

X5R | X5R

10v 10v

C30

10v

100nF
C0201
X5R

C0201

SHVDD_GPU_FB

VDD_CENTER
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o
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3
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c32
22uF
——C0603
X5R
6_3V

F—
F—

C34 C35 C36
1uF 100nF 100nF
C0201 C0201 C0201
X5R X5R | X5R
6_3V 10v 10v

C41
100nF

C40

H—
F—
F—
F—
F—
F—
F—
F—
F—
F—
F—
b

c42
100nF
€0201 =—=C0201
X5R | X5R
10V 10V 10V

c43 ca4
100nF 100nF
0201 0201

X5R | X5R

10v 10v

C45

10v

100nF
C0201
X5R

100nF
C0201

ca7
100nF

C48
22uF

ca9
22uF
€0201 C0603 ——C0603
X5R | XS5R | X5R
10V 6_3V 6_3V

22uF
C0603 Cl

Ci

51

22uF

0603

X5R

~
6_3V 6.

3V

C52

C0201

X5R
10v

100nF
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UIC  Note:RK3399 part C is 1.8V Only
RK3399

C0201 X5R 10V

RESET_LY nPOR_u GPIO0_AO/TEST_CLKOUTO/CLK32K_IN_u < RTC_CLKO_SOC
GPIO0_A1/DDRIO_PWROFF/TCPD_CCDB_EN_u < SDMMCO_PWR_H
GPIO0_A2/WIFI_26MHz_d CC5VO0_TPC_EN
GPIO0_A3/SDIOG_WRPT _d SQWIFI_HOST_WAKE_L VCC1V8_PMUPLL
D

-I|| C53 1 || 2 100nF
I I

XIN_OSC GPIO0_A4/SDIOO_INTn_d BT_HOST_WAKE_L
[| 2 18pF | GPIO0_A5/EMMC_PWRON_u < PWR_KEY_L -
][ CoG25v |||' GPIO0_A6/PWM3A_IR_d >PWM37IR R
GPIO0_A7/SDMMCO_DET _u 'SDMMCO_DET L e,
4
n XIN  GND2 0 GPIO0_B0/SDMMCO_WRPT/TEST_CLKOUT2_u R0201
24MHz o 5% V30 5%
CRY4 3R20X2R50X0RS! 3 1 R3 22R 5 GPIO0_B1/PMUIO2_VOLSEL _d [Fy37
- GND1XOUT XOUT_OSC GPIO0_B2_d 39 SSWIFI_REG_ON_H
R0201 5% GPIO0 B3 d [vog 4G_CHARGINT
[| 2 18pF GPIO0_B4/TCPD_VBUS_EDIS d [pag SOPCIE_PERST_L
GPIO0_B5/TCPD_VBUS_FDIS/TCPD_VBUS_SOURCE3_d <{4G_TEST
| [CoG 25V Y29 |\ ss 48
| _-

R17 R24
VCCAOV9_S30————— PLL_AVDD_0V9 PMUIO1_VDD_1v8 ————O0VCC1V8_PMUPLL

P18
VCCA1V8_S3o————— pLL_AVDD 1V8
P17

.||

SSBT_REG_ON_H

T24
PLL_AVSS PMU_VDD_0V9 [———OVCC_0V9

vee1ve_EFUSEo—AP23 | ceise vaps PMU_VDD_1v8 F225—0ovCCive_PMUPLL

eFUSE (option)

Note:Power for eFUSE Program,it is recommended to
reserve on the tooling.It can be deleted if no need.

u2
VCC3V3_SYS PT5108E23E-18 VCC1V8_EFUSE

SOT 23 5

VCC1V8_PMUPLL
VCC1V8_EFUSE

C56
4.7uF c63
C0402 4.7uF
X5R C0402
6.3V o X8R
6.3V

cs8  _ _| ce0 o1
100nF 100nF 100nF
C0201 C0201 ==C0201
X5R X5R X5R
10V o N oov Y tov

|1—OVCCAOV9_SS
|1—o £S5 8ALVOOA

EFUSE_VQPS_EN_H

ROCK P14 CORE
pocument U= RK3399 PMU/eFUSE
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U1A
RK3399
DDR1_DO i]g DDR1_DQO DDR1_A0 218— DR1_A0
DDR1_D1 B76 | DDR1_DQ1 DDR1_A1 [Fgg —PDR1_A1
DDR1_D2 {{————————— 7~ DDR1_DQ2 DDR1_A2 [Fpg——DDR1_A2
DDR1_D3 877 DDR1_DQ3 DDR1_A3 [-gg—0DDR1_A3
DDR1_D4 17| DDR1_DQ4 DDR1_A4 [pg——DDR1_A4
DDR1_D5 A1g | DDR1_DQ5 DDR1_A5 [—g7————————)DDR1_AS
DDR1_D6 DDR1_DQ6 DDR1_A6 a7
DDR1_D7 DDR1_DQ7 DDR1_A7 [—gg
DDR1_D8 DDR1_DQ8 DDR1_A8 [~ag
DDR1_D9 DDR1_DQ9 DDR1_A9 27
DDR1_D10 873 | DDR1_DQ10 DDR1_A10 55
DDR1_D11 A12| DDR1_DQ11 DDR1_AT1 A3
DDR1_D12 Ai3| DDR1_DQ12 DDR1_A12 g7
DDR1_D13 Ai4| DDR1_DQ13 DDR1_A13 &7
DDR1_D14 874 | DDR1_DQ14 DDR1_A14 &g
DDR1_D15 A9 | DDR1_DQ15 DDR1_A15
DDR1_D16 B79| DDR1_DQ16 D9
DDR1_D17 A20 | DDR1_DQ17 DDR1_CLKOP [~pg————————»DDR1_CLKOP
DDR1_D18 {57 DDR1_DQ18 DDR1_CLKON [—gg———————————pDDR1_CLKON
DDR1_D19 {¢———————— 57— DDR1_DQ19 DDR1_CLK1P [~gg———————DDR1_CLK1P
DDR1_D20 {{————— 57— DDR1_DQ20 DDR1_CLKIN ——————————)DDR1_CLKIN
DDR1_D21 {35~ DDR1_DQ21 A5
DDR1_D22 {¢———————— 55 DDR1_DQ22 DDR1_CKEQ [—gg———0DDR1_CKE0
DDR1_D23 {53 DDR1_DQ23 DDR1_CKE1 ————————)DDR1_CKE1
DDR1_D24 ({55 DDR1_DQ24 F12
DDR1_D25 A24 | DDR1_DQ25 DDR1_CSn0 [4; DR1_CSON
DDR1_D26 A5 | DDR1_DQ26 DDR1_CSn1 [E7q DR1_CS1N
DDR1_D27 B24| DDR1_DQ27 DDR1_CSn2 [g DR1_CS2N
DDR1_D28 {¢———————————— 55— DDR1_DQ28 DDR1_CSn3 DR1_CS3N
DDR1_D29 {5~ DDR1_DQ29 B2
DDR1_D30 {75~ DDR1_DQ30 DDR1_BAO [pg
DDR1_D31 DDR1_DQ31 DDR1_BA1 575
DDR1_BA2
DDR1_DMO DDR1_DMO DDR1_ODTO g” TE;
DDR1_DM1 DDR1_DM1 DDR1_ODT1
DDR1_DM2 DDR1_DM2 Fo
DDR1_DM3 DDR1_DM3 DDR1_CASn [~¢g
DDR1_RASn F7
D18 DDRT_WEn
DDR1_DQSO0P D17 DDR1_DQSOP G11
DDR1_DQSOM 15| DDR1_DQSON DDR1_RESET
DDR1_DQS1P D14 | DDR1_DQS1P
DDR1_DQS1M D521 | DDR1_DQSTN H1a
DDR1_DQs2pP D20 | DDR1_DQS2P DDR1PLL_AVDD_O0V9 [~575 oVee
DDR1_DQS2M DDR1_DQS2N DDR1_CLK_VDD [—+=————O0VCC_DDR1_CLK
DDR1_DQS3P DDR1_DQS3P -
DDR1_DQS3M (K DDR1_DQS3N DDR1_VDD_1 17 OVCC_DDR
DDR1_VDD_2
DDR1_VDD_3
DDR1_ATBO DDR1_VDD_4
DDR1_ATB1 DDR1_VDD 5
DDR1_VDD_6
DDR1_VDD_7
DDR1_PLL_TESTOUT P DDR1_VDD_8
"DDR1_PLL_TESTOUT_N DDR1_VDD_9
DDR1_VDD_10
DDR1_VDD_11
DDR1_PZQ DDR1_VDD_12

U1B
RK3399
DDR0_DO —:\\gz DDR0_DQO DDRO_AQ _f DRO_AQ
DDRo_D1 AA2 | DDRO_DQ1 DDRO_A1 &7 DRO_A1
DDRO_b2 AA7 | DDRO_DQ2 DDRO_A2 [~55 DRO_A2
DDRO0_D3 DDR0_DQ3 DDRO_A3 5 DRO_A3
DDRO_D4 DDR0_DQ4 DDRO_A4 47 DRO_A4
DDRO0_DS DDR0_DQ5 DDRO_A5 [~ DRO_AS
DDRO0_D6 DDR0_DQ6 DDRO_A6 [—J
DDRO0_D7 AF2 | DDRO_DQ7 DDRO_A7 [Fi&5
DDRO0_D8 AEo | DDRO_DQ8 DDRO_A8 [—c7
DDR0_D9 AFT| DDRO_DQ9 DDRO_A9 [—p7
DDRO_D10 AD2 | DDRO_DQ10 DDRO_A10 g3
DDRO_D11 AE7 | DDRO_DQ11 DDRO_A1 [~&57
DDRO_D12 AD7 | DDRO_DQ12 DDRO_A12 57
DDRO_D13 ACT | DDRO_DQ13 DDRO_A13 53
DDR0_D14 AGz | DDRO_DQ14 DDRO_A14 7
DDRO_D15 v1 | DDRO_DQ15 DDRO_A15
DDRO_D16 V2| DDRO_DQ16 Ha
DDRO_D17 U1 | DDRO_DQ17 DDRO_CLKOP [z DRO_CLKOP
DDRO_D18 U2 | DDRO_DQ18 DDRO_CLKON [~z DRO_CLKON
DDRO_D19 <771 DDRO_DQ19 DDRO_CLK1P 5 DRO_CLK1P
DDRO_D20 <51 DDRO_DQ20 DDRO_CLK1N DRO_CLK1N
DDRO_D21 Ro | DDRO_DQ21 E1
DDRO0_D22 R | DDRO_DQ22 DDRO_CKEO (£ gggDRO,CKEO
DDRO_D23 DDRO_DQ23 DDRO_CKE1 DRO_CKE1
DDRO_D24 DDR0_DQ24 M6
DDRO_D25 DDR0_DQ25 DDRO_CSn0 [g7 DRO_CSON
DDRO_D26 DDR0_DQ26 DDRO_CSn1 [~5 DRO_CS1N
DDRO_D27 DDR0_DQ27 DDRO_CSn2 55 DRO_CS2N
DDRO_D28 1| DDRO_DQ28 DDRO_CSn3 DRO_CS3N
DDRO_D29 M2 ] DDRO_DQ29 c3
DDRO_D30 2| DDRO_DQ30 DDRO_BAO [~z
DDRO_D31 DDR0_DQ31 DDRO_BAT [~z
DDRO_BA2
R bt ACS | DER0 Do PR N a—
gggg,gm; 05| DDRO_DM1 DDR0_ODT1
DDRO_DM3 P5 | DDRO-DM DDRO_CASn [-H2
- | _CASH [MF3
DDRO_RASN |55
DDRO_DQSOP Y4 DDRO DQSOP DDRO_WEn
DDR0_DQSOM A4 DDRo_DASON DDRo_RESET [ DPDDRO_RST
| e X X |
DDR0_DQS1P AD4| DDRO_DQSTP
DDRO_DQS1M U4 DDRO_DQS1N
DDRO_DQS2P | DDRO_DQS2P DDROPLL_AVDD_0V9 —OVCCAUVQ S3
DDRO_DQS2M B4 | DDRO_DQS2N DDRO_CLK_VDD LM OVCC_DDRO_CLK
DDRO_DQS3P Ré DDRO_DQS3P L9
DDRO_DQ$3M DDR0_DQS3N DDRO_VDD_1 [~Fyg OVCC_DDR
DDRO_VDD_2 (g
DDRO_VDD 3 [~Rg—
DDRO_ATBO DDRO_VDD_4 [~R7g
| DDRO_ATB1 DDRO_VDD_5 [~
DDRO_VDD 6 [y
i DDR0_VDD_7 [~R1g
DDRO_PLL_TESTOUT_P DDRO_VDD_8 [,
DDRO_PLL_TESTOUT N DDRO0_VDD_9 |j
DDRO0_VDD_10 jyg
DDRO_VDD_11 [
DDRO_PZQ DDRO_VDD_12

DDR FILTER Note:R1202 cannot be deleted

VCC_DDR
c65 c66 cé7 c68 c69 c70 cr cr2 c73
22uF 7| 10uF | 1uF 100nF 100nF 100nF 100nF 100nF 100nF
C0603 C0402 €0201 €0201 €0201 €0201 €0201 €0201 €0201
X5R | X5R X5R o X5R X5R | X5R X5R | X5R | X5R
6.3V av 6.3V 10v 10v 10V 10V 10V 10v
VCC_DDR VCC_DDRO_CLK
VCCAOV9_S3
c84 c85
100nF | 100nF
€0201 €0201
X5R X5R
10v 10V

DDR FILTER Note:R1203 cannot be deleted

VCC_DDR
cra | cr5 | c7e c77 c78 c79
22uF 10uF 1uF 100nF | 100nF | 100nF
€0603 ——C0402 —=—C0201 —=—C0201 —=—C0201 —=—C0201
XsR | XsR | X5R X5R X5R [ X5R
6.3V av 6.3V 10V 10V 10V
VCC_DDR VCC_DDR1_CLK
VCCAOV9_S3
cs7 _| css
100nF 100nF
€0201 €0201
X5R X5R
10V 10V

H—

C80 Cc81 Cc82

100nF 100nF 100nF

C0201 C0201 C0201

X5R | X5R X5R

10v 10v 10v
[Title
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U1H
RK3399

Jos EMMC_DO

EMMC_DO [—j3g EMMC_D1

EMMC_D1 [—j35 EMMC_DZ

EMMC_D2 [—j55 EMMC_D3

EMMC_D3 [—j55 EMMC_DZ

EMMC_D4 127 EMMC_D5

EMMC_D5 37 EMMC_D6

EMMC_D6 [~g35— EMMC_D7

EMMC_D7

EMMC design rule:
l1.Data[0:7]~cmd str
Iﬁﬁéﬁiﬁﬁ@ﬂﬁ%, Mo %
2 . C 1k TR M A,
SEPIN T 20 s
3.Max trace length < 3.93
4 Trace impedance
SHAES A BREHEw [y
6 JR1300%E s @i

EMMC_CLK

EMMC_CMD k31 EMMC_STRB

EMMC_STRB

L28 R10 1 2% 5% 2 R0201 EMMC_CLKO
J31

EMMC_CALIO

L30

EMMC_TP [——x

EMMC_COREDLL_0V9 L24—OVCC0V97S3

EMMC_VDD_1V8 K24—OVCC1VELS3

L29 R11 1 40K 1% 2 R0201|||I
I

VCCOV9_S3 VCC1v8_S3

C89
100nF
C0201
X5R
10V

o il A
d

2=

N
ta

2.
+ /-1 OQuil;
[

a

5

inchs;

50o0hm+/-10%;

U1F
RK3399

SDMMCO_DO

SDMMC design rule:
Data[0:3]. cm
Iﬁﬁﬁ%ﬁ@ﬂﬁm M N A
2. C 1k JEEHBEE L Hh A,

PN F 20ps 3 s
4.Max trace length < 3.93

GPI04_B0/SDMMCO_DO/UART2A_RX_u

SDMMCU_DT

5.Trace impedance

GPI04_B1/SDMMCO_D1/UART2A_TX_u

SDMMCU_DZ 6

SHANES 18] rieEEsw

GPI04_B2/SDMMCO_D2/APJTAG_TCK_u

SDMMCU_D3

GPI04_B3/SDMMCO_D3/APJTAG_TMS_u

SDMMCU_CLK

GPI04_B4/SDMMCO_CLKOUT/MUCJTAG_TCK_d

SDMMCU_CMD

GPI04_B5/SDMMCO_CMD/MCUJTAG_TMS_u

SDMMCO0_VDDPST

P T

SDMMCO_VDDPST

SDMMCO0_VDD

\VCCIO_SD

C92
100nF
C0201
X5R
10V

1 ||L| ,
co1 | ||
100nF
€0201
X5R

10V

1%%2 RN -1 ool

DMMCO_DO
DMMCO_D1
DMMCO_D2
DMMCO_D3
DMMCO_CMD
DMMCO_CLK

5 data lf

inchs;

50ohm+/-10%;

ROCK Pl 4_CORE

Document Number
RK3399 EMMC/TF
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utu

RK3399
AG26 R12_1 1% 2
USIC_STROBE % ADC_INO DC_INO ADC_IN3 <<- ROZ0T VCCA1V8_S3
USIC_DATA ==X ADC_IN1 |agoe——<KADKEY_IN
ADC_IN2 A‘Gﬂ%
DC_IN3 ADKEY_IN
AD2 ADC_IN3 [-ans PPADC.| A
USIC_AVDD_0V9 ADC_INg [-AH2L N
usic_avop_1v2 222 AC24 VCCA1V8_S3
ADC_AVDD |——=———OVCCA1V8_S3 VCCA1V8_S3
- R0201 1%
2 1
RECOVERY (-
8050
R~ Y KEY BAORD
R0402 R15
10K Note: )
R0402 gt o R omey mRE A ov,
MRK339 3N Recoveafhs
= = AT R1503,SW1500, EDL SN WG Jy
USB2.0 USB3.0
u1D u1s u1T
RK3399 RK3399 RK3399
USB3.0 PHYO USB3.0 PHY1
HOSTO_DP ﬁgg? ;g:jOSTO,DP TYPECO_TX1P ﬁkzzzz ?VPECOJX*P TYPEC1_TX1P ﬁkzzss ;gﬁsss,ssm:
HOST0_DM 0STO_DM TYPECO_TX1M TYPECO_TXIN TYPEC1_TX1M SB3_SSTXN
TYPECO_DP 7/;;223 TYPECO_DP TYPECO_RX1P ﬁg} ;; TYPECO_RX1P TYPEC1_RX1P 1252255 §USB3,SSR><P
TYPECO_DM [—ar30 TYPECO_DM TYPECO_RX1M TYPECO_RX1N TYPEC1_RX1M USB3_SSRXN
ECO_ID ["Ak30 TYPECOD AL24 AL2
TYPECO_U2VBUSDET KTYPECO_U2VBUSDET TYPECO_TX2P [~Agog ?VPECOJXZP TYPEC1_TX2P ﬁé
TYPECO_TX2M TYPECO_TX2N TYPEC1_TX2M
AC31 1 2
USBO_RBIAS R1 i TYPECO Rx2p -AK23 TYPECO_RX2P TYPEC1_RX2P —7><AK27
USB2.0 PHYO 133R )_| _| |
R0201 TYPECO_RX2M AL23 §TVPECO,RXZN TYPEC1_RX2M AL
1%
AA30 TYPECO_RCLKP ﬁgl TYPEC1_RCLKP ﬁgg
HOST1_DP [~aAA37 0ST1_DP TYPECO_RCLKM TYPEC1_RCLKM
HOST1_DM 0ST1_DM AH1 AHZ
AG24 TYPECO_CC1 EZEE TYPEC1_CC1 Ekﬁ
TYPEC1_DP Faros ;%SB3,DP TYPEC0_CC2 TYPEC1_CC2
TYPECT_DM AE5, SB3_DM AK20 AK2!
ECT_ID ﬁ; TYPECO_AUXP [ar50 § ;;TVPECO,SBM TYPEC1_AUXP ﬁé
TYPEC1_U2VBUSDET TYPECO_AUXM TYPECO_SBU2 TYPEC1_AUXM
uss1_Raias [AS0 ! R z i TYPECO_AUXP_PD_PU ﬁgl; éTVPECO,SBULDC TYPEC1_AUXP_PD_PU ﬁ;:g
USB2.0 PHYL 133R TYPECO_AUXM_PU_PD TYPECO_SBU2 DC TYPEC1_AUXM_PU_PD
R0201 AD1 AC1
1% TYPECO_USVBUSDET ["AG18°  R18 1 499R . 2 R020] 1% TYPEC1_USVBUSDET ["AE21C  R191 499R . 2 R02Q1 1%
v24 TYPECO_REXT ["AG20 __R20 1 1% TYPECT REXT MAG2T __R211 Frie—il
USB_AVDD_0V9 [——————OVCCA0V9_S3 TYPECO_REXT_CC TYPEC1_REXT_CC
USB_AVDD_1V8 LOVCCAWLSB Y19 v21
Y25 TYPECO_AVDD _0V9_1 [~jg—4—OVCCAOV9_S3 TYPEGT_AVDD _0V9_1 55 —4—OVCCAOV9_S3
USB_AVDD_3V3 [—————0VCC3V3_§3 TYPECO_AVDD_0V9_2 TYPEC1_AVDD_0V9_2
TYPECO_AVDD_1V8 HAAE__ ovccatve_s3 TYPEC1_AVDD_1V8 HAA2L_ ovccatve_s3
TYPECO_AVDD_3V3 -AB18___ovccava_ss TYPEC1_AVDD_3V3 HAB21__ovccava s3
VCCAOV9_S3  VCCA1V8_S3  VCC3V3_S3
VCCAOV9_S3 VCCA1V8_S3  VCC3V3_S3
_| coa _| cos _| cos co7 _| cos _| co9
100nF 100nF 100nF 100nF 100nF 100nF
€0201 0201 0201 €0201 0201 €0201
X5R X5R X5R o X5R X5R X5R
10V 10V 10V 10V 10V 10V
USB2.0 design rule: USB3.0 design rule: DP design rule:
1.Max intra-pair skew < 4 ps; 1.Max intra-pair skew < 4 ps; 1.Max intra-pair skew < 4 ps;
2.Max trace length < 6 inchs; 2.Max length skew between TX and RX < 1.6 n8;Max trace length < 6 inchs;
3.Max allowed via < 6; 3.Max trace length < 6 inchs; 3.Max allowed via < 4;
4.Trace impedance 90ohm+/-10%; 4.Max allowed via < 4; 4.Trace impedance 90ohm+/-10%;
5 . SHAMES (A PEREE3w JEY 5.Trace impedance ~90ohm+/-10%; 5 . SHAMES (A PEREE3w SR [ritle
6 . SHAMET 1a) PRREEIW ROCK Pl 4_CORE
ize Document Number ev
A RK3399 USB/TYPECO/ADC 1.0
Date: Tuesday, August 25, 2020 JSheet 11___of 25
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uiL
RK3399

GPIO2_A1/VOP_D1/CIF_D1/12C2_SCL_u 12C2_SCL 12C2_SCL R23 1 27K5% 2 RO201

12C2_SDA 1 27K5% 2
GPIO2_AONOP_DO/CIF_D0/I2C2_SDA u § 12C2_SDA = R22 1 RIKH 2 R0201, nycc_3vo
GPIO2_A2VOP_D2/CIF D2 d RTC INT

GPIO2_A3/VOP_D3/CIF_D3_d < MIPI_RESET
GPIO2_A4/VOP_D4/CIF_D4_d %l\: IPI_BL_EN

TP_DET
G_PWR_EN

GPIO2_A5/VOP_D5/CIF_D5_d
GPI02_A6/VOP_D6/CIF_D6_d
GPIO2_A7/VOP_D7/CIF_D7/12C7_SDA_u

GPI02_BO/VOP_CLK/CIF_VSYNC/I2C7_SCL _u
GPI02_B1/SPI2_RXD/CIF_HREF/I2C6_SDA_u
GPI02_B2/SPI2_TXD/CIF_CLKIN/I2C6_SCL_u SHVCC5V0_HOST_EN

GPI02_B3/SPI2_CLK/VOP_DEN/CIF_CLKOUTA u {MIPI_LCD_EN
GPI02_B4/SPI2_CSn0_u >EDP7H PD

VCC_1V5  VCC_3V0
APIO2_VDDPST

APIO2_VDD C100 C101

100nF 100nF
C0201 C0201
X5R X5R
10V 10V

U1R u1pP
RK3399 RK3399

AK15 AK6
MIPI_RX0_DOP [~ar 12 >§M|F’LRXO,D0F’ MIPI_TX1/RX1_DOP [arg ;;MlF’LTX/RX,DOP
MIPI_RX0_DON MIPI_RX0_DON MIPI_TX1/RX1_DON MIPI_TX/RX_DON

AK14 AK7
MIPI_RX0_D1P [~ar 17 >§M|F’LRX0,D1 P MIPI_TX1/RX1_D1P | a5 ;;MlF’LTX/RX,m P
MIPI_RX0_D1N MIPI_RX0_D1N MIPI_TX1/RX1_D1N MIPI_TX/RX_D1N

MIPI_RX0_CLKP 25113 >§M|F’LRX0,CLKF’ MIPI_TX1/RX1_CLKP Qfg ;;MlF’LTX/RX,CLKP
MIPI_RX0_CLKN MIPI_RX0_CLKN MIPI_TX1/RX1_CLKN MIPI_TX/RX_CLKN

MIPI_RX0_D2P ﬁf} MIPI_TX1/RX1_D2P %
MIPI_RX0_D2N MIPI_TX1/RX1_D2N [———

AK1 AK1
MIPI_RX0_D3P ﬁ MIPI_TX1/RX1_D3P [ar7
MIPI_RX0_D3N -— MIPI_TX1/RX1_D3N

AF14 1 402K%12 AF11 .02KY
Rad 1 AQRGK! R0201I|I- MIPI_TX1/RX1_REXT B2 égzzcﬁ/ﬂ"

MIPI_RX0_REXT

AB14 AC10
MIPI_RX0_AVDD_1V8 —————OVCC1V8_S3 MIPI_TX1/RX1_AVDD_1V8 VCC1V8_S3

C102
100nF
C0201
X5R
10V

-

N

ROCK Pl 4_CORE

Document Number

RK3399 MIPI/GPIO2
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U1IN
RK3399

UM
RK3399

HDMI_TXOP ﬁf}; HDMI_TXOP
HDMI_TXON HDMI_TXON

AK1S EDP_TXOP |50 —;; EDP_TXOP
HDMI_TX1P [ar71s ;;HDMLTM P EDP_TXON EDP_TXON
HDMI_TX1N HDMI_TX1N B30
AK1Y EDP_TX1P ["&3p —;; EDP_TX1P
HDMI_TX2P [ar1s ;;HDMLTXZP EDP_TX1N EDP_TX1N
HDMI_TX2N HDMI_TX2N c30

AK16 EDP_TX2P =537 —;; EDP_TX2P
HDMI_TCP [~ar1a ;;HDMLTXCP EDP_TX2N EDP_TX2N
HDMI TCN HDMI_TXCN

D30
R26 4 1KR0204 1% EDP_TX3P ——1d0nF_COZ01 XoR 10V %% £pp Tx3p
HDMI_HpD |FAE1S ™2 1 % {PORT_HPD EDP_TX3N 22 ;; EDP_TX3N

AF15 1A 2 9
HDMI_REXT Ra7 1 ARG~ 2 RO201 1% “I EDP_AUXP E’ég —;; EDPAUXP
EDP_AUXN EDPAUXN

AA16 G20

EDP_CLK24M_IN [——x

c115 c116 G21 R28 1 £.04K_ 2 R0201 1% |
HDMI_AVDD_1V8 o ] cie 100nE | TouF EDP_REXT ||I-
100nF 10uF C0201 C0603

C0201 =—C0603 | X5R X5R H20
)
xsR | xsr | 1ov 7| eav EDP_AVDD_0V9 VCCOV9_S3

10V 6.3V J19

EDP_AVDD_1V8_1 E—ovccws,sa
EDP_AVDD_1V8_2

HDMI design rule: EDP AVSS 1 gg;

1.Max intra-pair skew < 4 ps; EDP_AVSS_2 [—&59
2.Max length skew between clk and data < 80 ps; EDP_AVSS_3 [p3g VCCOV9 S3 VCC1V8 S3
3.Max trace length < 9.8 inchs; Egg,ﬁggg,g H19 B B
4 .Max allowed via < 4; EDP_AVSS 6 921
5.Trace impedance 100ohm+/-10%; N N %Sl
6 . HHAMSS A FrEsw JE Co201
X5R
10V

HDMI_AVDD_0V9_2
AD16 T

. > 9—OVCCAOV9_S3
HDMI_AVDD_O0V9_1 =aa7—4coATva 53 } o) _ EDP_DC_TP o1~

eDP design rule:
g:(%gg 1.Max intra-pair skew < .4 pPs;
2.Max trace length < 6 inchs;
3.Max allowed via < 4;
MIPI_TX0_DOP —;; MIPI_TX0_DOP 4.Trace impedance 90ohm+/-10%
MIPI_TX0_DON =) MIPI_TX0_DON 5 . SHAMMES 1A FRE(E3W JE Y

MIPI_TX0_D1P [Fapag—————>> MIPI_TX0_D1P
MIPI_TX0_D1N MIPI_TX0_D1N

MIPI design rule:

MIPI_TX0_CLKP —;; MIPI_TX0_CLKP 1.Max intra-pair skew < 4 ps;

MIPI_TX0_CLKN = MIPL_TXO_CLKN 2.Max length skew between clk and data < 7ps;
MIPI TX0 D2P FASIl SN wmiPL Txo_D2P 3.Max trace length < 7.2 inchs;

MIPI_TX0_D2N ;; MIPI_TX0_D2N 4 .Max allowed via < 4;

5.Trace impedance 100ohm+/-10%;

MIPI_TX0_D3P |Fape——————————> MIPI_TX0_D3P S S S S e
MIPI_TX0_D3N —;; MIPI_TXO_D3N 6 . SHAMS'S A IEEE3w Y

4.02K 0 VCC1V8_S3
MIPLTX0_REXT R29 1 2 R0201 1% “I

MIPI_TX0_AVDD_1V8 QVCC1V8_S3

[Title

ROCK Pl 4_CORE

ize Document Number

A4 RK3399 HDMI/EDP/MIPI
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Uil Note:RK3399 part I is 3.3V only
RK3399

F24  MAC_TXD2

GPIO3_B3/MAC_CLK/I2C5_SCL_u

GPIO3_AO/MAC_TXD2/SPI4_RXD_d [~Hz3 AT TXD: ;;PHYJXDZ
GPIO3_A1/MAC_TXD3/SPI4_TXD_d [E55 PHY_TXD3
GPIO3_A2/MAC_RXD2/SPI4_CLK_u [~E35 éMACiRXDZ
GPIO3_A3/MAC_RXD3/SPI4_CSn0_u [~Fog—MAC—TXDD" MAC_RXD3
GPIO3_A4/MAC_TXDO/SPI0_RXD_d [~Gp3 —WAC_TXDT ;;PHY,TXDD
GPIO3_A5/MAC_TXD1/SPI0_TXD_d 5 PHY_TXD1
GPIO3_AB/MAC_RXDO/SPI0_CLK_u [~F57 éMACiRXDU
GPIO3_A7/MAC_RXD1/SPI0_CSn0_u MAC_RXD1
GPIO3_BO/MAC_MDC/SPI0_CSn1_u §§3 SSMAC_MDCLK
GPIO3_B1/MAC_RXDV_d [F53 {MAC_RXDV
GPIO3_B2IMAC_RXER/I12C5_SDA_u 524 Rao T R 5% 2 RoooT” "P-RST

SOMAC_CLK

H
GPIO3_B4IMAC_TXEN/UARTT RX_u [-Rize ; PHY_TXEN
GPIOS_B5/MAC_MDIO/UARTI_TX u [pae { SSvac Mpio 120
GPIO3_B6/MAC_RXCLKIUARTS RX_u [y CMACRXCLK 0
GPIO3_B7/MAC_CRS/CIF_CLKOUTB/UARTS_TX_u SIPHY RST
D27
GPIO3_CO/MAC_COL/UART3_CTSW/SPDIF_TX_u . (TP INT
GPIO3 CIIMAC. TXCLK/UART3. RTSn_u |28 - Rl 1 % 2 RO20T $oiy TxcLk
APIO1_VDDPST [22————oVCCive 83
APIO1_vDD 22— ovccavs_s3
PHY_TXD!
VCC3V3 83 VOC1Ve S3 _TXDO Ri2 1 f— veeavass
PHY_TXD1
c121 c122 PHY_TXD2
~|_1oonF 100nF
C0201 0201 PHY_TXD3
N X5R X5R
ov ov MAC_MDIO

UIE Note:RK3399 part E is 1.8V/3.0V mode

RK3399

GHIO1_A0/ISPO_SHUTTER_EN/ISP1_SHUTTER_EN/TCPD_VBUS_SINK_EN_d

GPIO1

1/1SP0_SHUTTER_TRIG/ISP1_SHUTTER_TRIG/TCPD_CC0_VCONN_EN_d

GPIP1_A2/ISPO_FLASHTRIGIN/ISP1_FLASHTRIGIN/TCPD_CC1_VCONN_EN_d

GPIO1_A3/ISPO_FLASHTRIGOUT/ISP1_FLASHTRIGOUT d
GPIO1_A4/ISPO_PRELIGHT_TRIG/ISP1_PRELIGHT_TRIG_d
GP\OW A5/AP PWROFF_d

1_AG/TSADC_INT z

GPIO1 A7/SPH _RXD/UART4_RX_u

GPIO1_B1/SPi1_CLK/PMCU_JTAG_TCK_u

GPIO1_B3/12C4_SDA_u
GPIOT1_B4/12C4_SCL_u
GPIOT_B5_d
GPIO1_B6/PWM3B_IR_d
GPIO1_B7/SPI3_RXD/I2C0_SDA _u

GPIO1_CO/SPI3_TXD/I2C0_SCL_u
GPIOT_C1/SPI3_CLK_d
GPIO1_C2/SPI3_CSn0_u
GPIO1_C3/PWM2_d
GPIO1_C4712C8_SDA_u
GPIOT_C5/12C8_SCL_u
GPIO1_C6/TCPD_VBUS_SOURCEO_d
GPIO1_C7/TCPD_VBUS_SOURCE1_d

GPIO1_DO/TCPD_VBUS_SOURCE2_d
DFTJTAG_TMS_u
DFTJTAG_TRSTn_d
PMUIO2_VDDPST

PMUIO2_VDD

GPIO1_BO/SPI1_TXD/UART4_TX_u =
GPIO1_B2/SPI1_CSnO/PMCU_JTAG_TMS u [ p31

[N28  ovec ve

P23

1.8V only VDDPST=VDDIO=1.8V
3.3V only VDDPST=1.8Y, VDDIO=3. 3
other 3.0

1.8v

VCC_1v8

c123
100nF
C0201
X5R
10v

1

31
R26 <

[RZ yCHG CCNTL
= ( CAM2_RESET

PMIC SLEEP_H
i —— A
[P MSPITRXD DO

SPI_TXD_DI

AM1_RESET
GPU_SLEEP
12C_SDA_PMIC

12C_SCL_PMIC

PMIC_INT_L.
DP_BKLT_EN
HY_INT

(P2 ovec_ive

12C4_SDA R37 1 22K5% 2 R0201.  oyvec qvs
12C4_SCL R38 2K 5% 2 R0201

12C_SDA_PMIC R39 1 22K5% 2 R0201 WVCC_1V8
12C_SCL_PMIC R40 1 22K5% 2 R0201

U1K
RK3399

Note:RK3399 part J is 1.8V/3.0V mode

GPIO3_DO/I280_SCLK_d [hee

GPIO3_D1/1280_LRCK RX_d A ]2
GPIO3_D2/12S0_LRCK_TX_d [v7
GPI03_D3/1250_SDI0_d [~AE5
GPIO3_D5/12S0_SDI2SDO2_d 3y
GPI03_D7/1250_SDO0_d
GPIO4_A0/12S_CLK_d [~AGT
GPIO4_A1/12C1_SDA_u [yg
GPIO4_A2/12C1_SCL_u [~AF3
GPIO4_A4/251_LRCK_RX_d [aj1

GPIO4_A6/1251_SDI0_d [~Acs
GPIO4_A7/1251_8D00_d

AA8
Y8

GPIO3_D4/I1250_SDI1SDO3_d Fagg
GPIO3_D6/I2S0_SDI3SDO1_d Ry

GPIO4 A3/1281_SCLK d [aa7
GPIO4_A5/1281T_LRCK_TX d [-ADg

250_SCLK
250_LRCK_RX
250_LRCK_TX
1250_SDIO
P_RST_2IG
USER_LED2
EDP_VCC_EN
250_SDO0

25_CLK

2C1_SDA
2C1_SCL

PCIE_PWR

APIO5_VDDPST [——————————OVCC_1v8

APIO5_VDD [——————————OVCC_1v8

u16 Note:RK3399 part G is 1.8V only
RK3399
SDIO design rule:
GPIO2_CO/UARTO_RX_u l.Data : 3] %ﬁgﬂ ‘R s
GPIO2_C1/UARTO_TX_u ik "*ﬁﬁﬁm 1 ool
GPIO2_C2/UARTO_CTSn_u EE
GPIO2_C3/UARTO_RTSn_u 2.Clk Fﬁﬁ@ﬁﬁﬂ‘ﬂ i AL datad 11’1
GPI02_C4/SDIO0_DO/SPI5_RXD_u SEPIN F 2008 5 s
GPI02_C5/SDIO0_D1/SPI5_TXD_u 4.Max trace length < 3.93 inchs;
GPIO2_C6/SDIO0_D2/SPI5_CLK_u 5 Trace  impedance S500hmé/—10%s
GPIO2_C7/SDIO0_D3/SPI5_CSn0_u :
AHG '%JELMm; ] PEREE3w U
GPI02_D0/SDIO0_CMD_u [~aF7 ;ggmoo CMD
GPIO2_D1/SDIO0_CLKOUT/TEST_CLKOUT1_u (A4 DIO0_CLK
GPIO2_| D2/SDIOQ. DETNPCIE CLKREG 4 ["ADg QWIFILED
2_D3/SDICO_PWREN_d [~AFg )BT WAKE_L
GP\OZ D4/SDIO0_BKPWR_d (sp MUTE
vee_1ve
API03_voD_1v8 B8 —ovee_1ve >
Cc124
utJ Note:RK3399 part J is 1.8V/3.0V mode
RK3399

1251_SCLK_BT_PCM
1251_LRCK_RX_BT_PCM

281_SDI0_BT_PCM
281_SDO0_BT_PCM

GPIO4_C0/I2C3_SDA/UART2B_RX_u ﬁfé 12C3_SDA_HDMI
GPIO4_C1/12C3_SCL/IUART2B_TX_u [~AFi 12C3_SCL_HDMI
GPIO4_C2/PWMONOPO_PWMNOP1_PWN_d [~ URRTZDBGRX-J(EDP_PWMO
GPIO4_C3/UART2C_RX_u [A] UARTZDBG TX QQUART2DBG_RX
GPIO4_C4/UART2C_TX_u [AK: UARTZDEG TX
GPIO4_C5/SPDIF_TX_d [~A 3 =
GPIO4_C6/PWM1_d [~Ap7 MIPI_LCD_BL
GPI04_C7/HDMI_CECINOUT/EDP_HOTPLUG u HDMI_CEC
GPIO4_DO/PCIE_CLKREQnB_u ﬁEﬁ gpcwsicu@s(u
GPIO4_D1/DP_HOTPLUG d [—ak HP_NG
"GPIO4_D2_d [~AR ORTC_INT
GPIO4_D3_d [~an CEFUSE_VQPS_EN_H
GPIO4_D4_d [a] CHG_DET
GPI04_D5_d [AG: HP_WORK
GPIO4_D6_d [ ————————>» USB_HUB_EN
API04_vDDPST [FA%8—ovee 1vs
AP104_voD A ovee avo

VCC_1V5  VCC_3V0
c125 c126
| 100nF 7| 100nF
C0201 C0201
X5R X5R
S ov S tov

ROCK Pl 4_CORE




u10
RK3399

PCIE_TX0_P
PCIE_TX0_N

PCIE_RX0_P
PCIE_RX0_N

PCIE_TX1_P
PCIE_TX1_N

PCIE_RX1_P
PCIE_RX1_N

PCIE_TX2_P
PCIE_TX2_N

PCIE_RX2_P
PCIE_RX2_N

PCIE_TX3_P
PCIE_TX3_N

PCIE_RX3_P
PCIE_RX3_N

PCIE_RCLK_100M_P
PCIE_RCLK_100M_N
PCIE_AVDD_0V9

PCIE_AVDD_1V8

PCIE_TXOP
PCIE_TXON

PCIE_RXO0_N

PCIE_RX0 P
SFaE R

PCIE_TX1P
PCIE_TX1IN

AA27

< PCIE_RX1_P
PCIE_RX1_N

AA28

AC27

PCIE_TX2P
PCIE_TX2N

AC28

PCIE_RX2_N

AD27

PCIE_RX2 P
SFaE

AD28

PCIE_TX3P
PCIE_TX3N

AF27

AF28

AD31

<CPCIE_RX3 P
PCIE_RX3_N

AD30

| Y24 svec 1vs

PCIE_REF_CLK_P
PCIE_REF_CLK_N

| W24 ~yccove s3

VCCOV9_S3

C128
100nF
C0201
X5R
10V

PCIE design rule:

1.Max intra-pair skew < 4ps;
2.Max inter-pair skew < 1.6 ns;
3.Max trace length < 14 inchs;
4 .Max allowed via < 4;

5.Trace impedance 100ohm+/-10%;

6 . SHAMES Ia] PHiEEEsw [y

ROCK Pl 4_CORE

Document Number

RK3399 PCIE

Tuesday, August 25, 2020 [Sheet 15 of

1



DDRO_DQS3M;
DDRO_DQS3P]
DDR0_DQS2M|
DDRO_DQS2P;
DDRO_D31
DDR0_D30! DDRO_DM2
DDR0_D29, DDRO_DM3
DDR0_D26; DDRO_AO
DDR0_D27, DDRO_A1
DDR0_D26; DDRO_A2
DDR0_D25, DDRO_A3
DDR0_D24, DDRO_A4
DDR0_D23,
DDR0_D22,
DDRO_D21
DDRO_D20,
DDR0_D19,
DDR0_D18;
DDR0_D17,
DDR0_D16;
DDRO_RST,

L BBRG_CKE

DDRO_RST

UsA
3660_291m_ddp_qdp_mipddrd_10

AE15
AH18
AGT8
AH2T
AG2T
AE18
AE27
AH21

AF21

AG23
AF22

AE2Z

DMI1_D

CKE1_D

20170920 1X Modify

DQS0_c_D
DMI0_D
CAOD
CK_tD
CKcD
CKEO_D

DQS0_t D
DQS1_t D

/DDR1_D18
DDR1_D17

2010920 1x Modify

DDR1_D0
DDR1_D1

| pasic D

DDR1_D18

DDR1_D2

DDR1_D19,
DDR1_D20
DDR1_D21
DDR1_D22,
DDR1_D23,
DDR1_D24,
DDR1_D25,
DDR1_D26,
DDR1_D27,
DDR1_D26;
DDR1_D29,
DDR1_D30,

DDR1_D3

DDR1_D4 1 VCC_DDR

DDR1_D5
DDR1_D6
DDR1_D7
DDR1_D8
DDR1_D9
DDR1_D10
DDR1_D11
DDR1_D12
DDR1_D13
DDR1_D14

DDR1_D31

DDR1_DQS2P
DDR1_DQS2M;

DDR1_DQS3P
DDR1_DQS3M,

oot oniz 366PIN MOBILE LPDDR4
DDR1_DM3,

DDR1_AQ)]
DDR1_AT
DDR1_A2]
DDR1_AS3]
DDR1_A4;
DDR1_AS]

DDR1_CS2N,
DDR1_CS3N,

DDR1_CLK1P. £ £

DDR1_CLKIN ;

“DDR1_CKED, 2
BDR1_CKE1S9—

DDR1_0DTO gg E21 D

c
D22 *¢( DDR1_GKEO
o B2 ‘BBRCKET

DDR1_D15

DDR1_DQSOP 20161114 1X Modify

DDR1_DQSOM

DDR1_DQS1P

DDR1_DQS1M

DDR1_DMO
DDR1_DM1

DDR1_AQ

DDR1_AT
DDR1_A2
DDR1_A3
DDR1_A4
DDR1_AS

DDR1_CSON

DDR1_CSIN

DDR1_CLKOP
DDR1_CLKGN

DR1.ODTO | Rat 1 10K5% 2 R0201 oyec ppR

Ei5 N cis

DQS0_t B
DQS1t B
DQS1c B
DMI0_B
DMIT_B
CKEO_B
CKET B

AG3
AH12
AG12
AE3
AE12
AET

VCC_DDR

DDRO_ODTO g7

%2 Ro201),

VCC_DDR

DDRO_DO); DDRO_CKE1

R4

1 AQR5%2 R0201 ovee_por

DDR0_D1 DDRO_CKEQ
DDRO_D?; JDDRO_CLKON
DDRO_D3; JDDRO_CLKOP
DDRO_D4; DDRO_CSIN
DDRO_DS! DDRO_CSON
DDRO_DS; DDRO_A:
DDRO_D7; DDRO_A4
DDRO_DS; DDRO_A3
DDR0_DY! DDRO_A2

DDRO_D10, DDRO_A1
DDRO_D11 DDRO_AO
DDR0_D12, DDRO_DM1
DDR0_D13; DDRO_DMO
DDR0_D14,
DDRO_D15;

DDRO_DQSOP’

DDRO_DQSOM|

DDRO_DQS1P’

DDR0_DQSTM;

1 s0k5% 2 Rozoul),
DXP

366b_z91m _ddp_adp_r

c131 c132 c133 34
1uF/10V | FI35)_100nF /2 Fl25v

100ni le100n
C0201 =—C0201 ——C0201 ——C0201
Xk R o XsR | XsR
16V 16V 16V

bt
Co2

on201 Z=cotEr=coznt Lcozm o0
X5R o X5R | X5R o

cis1_| cis2 c153 5
00nF 5uoonF/25 100nF; 5u00nF/2 100nF /5]

16v | 16V ok w w

0201

165 _ 6 c168
00nF/35}/_100nF: J5\_100nF/25V
0: 0201
X5R

GeerndE A fiE Wk

clst c182, 83 | c184 | c185 cies _| c187 _| cies _| c189
SO0nFI25Y S00REIRSV0OnFIZEY S00nFI 5 S00nFI 5 S00nFISY S00nF1 5y S00n 135y S00n
0201 S0t =00201 Z=60201 Z=c0201 Z=o201 Z=c201 Z=otam Z=ctent
X5R o X5R X5R X5R
w ok w w 16V e 16V 16V

FI:

190 92 93
8y _100nFr25v Sour 10U SO0RFITEl S00u 1Y SoonFIZS

EL Z J‘ L L
o0 cosos on201 Z=ote0t Z=coznt
w w w w w

Vdd1_aj20

Vdd2_a2
Vdd2_a6
Vdd2_a8
Vdd2_a10
Vdd2_at4
Vdd2_a16
Vdd2_a21
Vdd2_a23

Vdd2_ag22
Vdd2_ag24
Vdd2_aj2
Vdd2_aj6
Vvdd2_aj8
Vdd2_aj10
Vdd2_aj14
Vdd2_aj16
Vdd2_aj21
Vdd2_aj23
Vdd2_aj25
Vdd2_aj28

Vss_ai3 [arigs—1

Vss_ah20 [

Vdda_aft
Vddq_af3
Vddq_afs

Vddq_af10

Vddq_af12

Vddq_af14

Vddq_af16

Vddq_af18

Vddq_af20

Vddq_af25

Vddq_af27

VCC_DDR

2/ >(>(>[>(3 >(>|>[>(>>

Vdda_af29 [

Vdda_aj26

Vdda_ajd
Vvdda_aji1
Vdda_aj13
Vddq_aj17
Vdda_aj19

Vdda_d18

Vss_r29
Vss_r28

DDRO_CLKOP g9

R
DDRO_CLKON e’

R0201
DDR1_CLKOP ey

s
DDR1_CLKON peg

R0201

DDRO_CLK1P o

R0201
DDRO_CLKIN pgy

T
DDR1_CLK1P gy

R0201
DDR1_CLKIN peg

R0201

20161114 L Modify

ROCK Pl 4_CORE
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eMMC FLASH

U4A

KLM8G1GEAC-B031
VC%1 v8 VCC1V8_S3
5QG4DWSSIG Q

SPI_TXD DI¢¢—oo O | 8 EMMC_DO DATAO veeat
SPI1 RXD DO 02 3r571 1 % 2_R0201 EMMC_D1 DATA1 VCcCcQ2
3PI1 CSN 7R581 % 2 _R0207 1 EMMC_D2 DATA2 \elolek]
SPITOLK 4 EMMC_D3 DATA3 VCCQ4

- EMMC_D4 DATA4 VCCQ5
EMMC_D5 DATA5
6

7

EMMC_D DATA6 VCC1 QVCC3V3_S3
EMMC_D DATA7 VCC2
VCC3

EMMC_CMD) CMD VCC4
R9854 4.7K R0201

1 2 EMMC_CLKO) CLK VSS1

5 VSS2
VCC1V8_S3 CI RS9I AQKIX-2 R°4°2? RST n VSS3

VSSs4
|C197DNP 0(2)402 | VDDi VSS5

)

'||| €198 2.2uH [C0402 XBR 10V ROLK VSse
EMMC_STRB(K: l VSSQ1
VSF1 VSSQ2
VSF2 VSSQ3
VSF3 VSSQ4
VSF4 VSSQ5

AG2
AE14
AE1

BGA169_18R00X14R00X1R20

EMMC_CLKO
N7

NC134
NC133
NC132
NC131
NC130
NC129
NC128
NC127
NC126
NC125
NC124
NC123
NC122
NC121
NC120
NC119
NC118
NC117
NC116
NC115
NC114
NC113
NC112
NC111
NC110
NC109

VCC3V3_S3 VCC1v8_S3

R9856 4.7K R0201 5%

2
€200 c201 €202 {Maskrom

100nF | 47uF | 100nF
C0402 C0603 C0402
X5R ol X8R | X5R
16V 10V 16V

u4B
KLM8G1GEAC-B031 Note:All the Power filter capacitors
BGA169_18R00X14R00X1R20 placed close to the power pins of eMMC

| Note: :
| Reserve TestPoint for firmware update. ]
|
|
!

0 If EMMC CLKO=0V at power-on reset,
then system will enter into Maskrom mode.

ROCK Pl 4_CORE
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PMIC RK818-3

VDD _GPU

RK818_PWR_ON_H VCC_SYS  y7 VDD_GPU
Q SYR838PKC XZ3215 —
D3 L1 T~ _0.24uH6A
VCC_SYS Default VIN.T - SW_1pg 1 IND_252012 | _| C204 €205
T U 1.8V xm g gw—g E 1 20uF 20uF
€203 2 || 1 10uF 10V X5R RK818-3 . S E g X5R X5R
Default 0.9V | C0603 L vee_sys VINA - SW 4Ry R62 1 2 o 83V ] 63v
i c213__ 2 2 RR1A 1 9 63 O c214 1 || 2 47uF 10V X5R m, R0201 vout 100R 5% R0201 C0603 C0603
VDD_CPU_L o201 40| ¥o¢! pepel pcoca veea 11~ coso3 [II"vee_1ve DDR3:1.5V -36ms - EN oD B2 = =
R0201 [ 1 _ Buckl Buckd 64 DDR3L:1.35V Al B
>35n T az| N2 22 sw4 L4 1.0uH_>24 LPDDR3:1.25V B goot  Snms S KVbD_GPU_FB
_[czie_{ cat6 a3 | SN0 Tov 3.3v onos |81 IND3X3 c207 LPDDR4:1.13V 100nF Az 320 oNba S _| c208 _| ca17
20uF | 22uF 2 10uF Default:LPDDR3 o co201 Noe [ 20uF 220F
X5R Z=X5R 65 X5R B4 C4 X5R X5R
o 63v ] 63V RE3 CC_SYS VPB4 o 63V 2310 | r23i = AGND _ GND§ o sav ] eav
C0603| C0603 VCC_SYS C0603 DDR3__ 100K 200K GPU_SLEEP( = CSP20_1R96X1R56X0R66 C0603 C0603
= = Jllc218 2 || 1 a7uF_1ov xsR 30 22 C209 1 || 2 47uF 10vXSR ||, = VCC_DDRPEELAE | Tk R = =
| C0603 veez vees C0603 [ILEDDRYSTK 200K
| 23 L5 Y Y, [LEDDR42 7K 200K
VDD_CENTER | SW21  pepe2 pepe3 sw3 1.0uH 2R REREE
o) swz_2 Buck2 Buck3 IND3X3 R65 22uF
. 4.5A 1.5 25 C220 100R X5R
IND3X3 26 1.0v 1.0v VFB3 47pF o 63V — —_
_| c221_| can DD CENTER VFB2 CoG C0603 RK818_PWR_ON_H VCOC_SYS us VDD_CPU_B
20uF~| 100nF | 1 2 _ 25V = SYR837PKC /x73216
——X5R ——X5R R66 R0201 5% 100R ‘W 27 co201 VCC_DDR D3 L6 ~~v~~_0.24uH/6A
o 683v | 63v GND2 24 I W% VIN_1T - SW_ 1175 i IND_252012 | _| C224 _| C225
0603|0201 GND3 R69 06K R0201 1% xm—g gw—g E 1 22uF 20uF
= = 74 55 €222 1 || 2 100nF 63V X5R = E 7 X5R X5R
) ) Default 0.9V VPP REF VREF 0201 i VIN_4 o 83v ] 63v
56 co603 ™| 0603
LDO&Swi tch VREFGND a“l VCCA3V0_CODEC Default EN = —
r — 14 €226 1 || 2 1uF__63V_X5R |
VCCQSYS 1.8-3.4V/150mA VLDO1 VCCIVOTOU S50 M' OFF ggi"
€227 2 || 1 47uF 63V X5R 15 s _ 16 C228 1 || 2 1uF_ 63V X5R || _| c231 _| ce32
L 0603 veee 1-673-4v/150ma — VLDO2 ] €0201 [ OFF scL N ¢ | 22uF 20uF
0.8-2.5v/100mA — 47 €230 1 || 2 47uF 63V X5R C4 X5R X5R
VCC3V3_SYS 16w noied 100 — vLDO3 VCC1V8_DVP C0603 [ OFF AGND  GND6 o 83V | 83V
233 2 || 1 47uF 63V X5R Q 45 § 44 C234 1 || 2 47uF 63V X5R = CSP20_TROBXTRE6XOR6G6 co603 ™| 0603
i J| C0603 veer 0.8-2.5V/300m — VLDO7 VCT_3V0 C0603 [ OFF - = =
. 46 c235 1 2 47uF 6.3V X5R CPU_B_SLEEPK - -
vee_sYs 1.8-3.4v/300mA — VLDOS5 _ON’) C0603 lt ON:3.0V
€236 2 || 1 47uF 63V X5R Q 50 s _ 48 €237 1 || 2 47uF 63V_X5R || .
Ll C0603 vees 1-673-4v/100ma — VLDO4 VCC_1V5 C0603 [ ON:3.3V D D O
AL Y ooy K — g coss 1]l 2 47063V YR || ON 21,5V \/ | 1 ( ;
§ 51 - €239 1 || 2 1uF__ 63V X5R . —_— U9
VCC3V3_SYS 1.8-3.4v/400mA — VLDO8 VCTIo_SD C0201 - ON: 3.3V VCC_SYS SYBOBBAAC VDD_LOG
C240 2 || 1 47uF 63V X5R Q 53 : 52 C241 1 || 2 47uF 63V X5R CE8513B-1A/PT3406/PT340QAL, 0.945v
4“ Voo 1.8-3.4V/300ma — VL DO9 M, ON:3.0V
If o603 VCCT3V3 VW 0603 to. 4 3 v
o 54 Q c242 1 2 1uF_ 63V X5R . VIN X7 3.3uH
Switeh 0.2R — VSWOUT C0201 [ ON:3.3V C245_| RK818_PWR_ON_H 2 IND_303015 R71 c246 co47
‘ ] vcc_(wzva cas3 1 || 2 220F 20vC0G ||, 10uF Ll GND 1.32A 100R | 220F 7| 100nF
Jl_C244 2 || 1 100nF 6.3V X5R 33 €0201 o6 2 5 0.080hm 1% €0603 —C0201
I 1 cozo1 VDDIO 17 h Y2 X8R EN__FB/OUT - Rro201 I xsR X5R
OSC32KIN D—Hl 32.768KHz 10V SOT 23.5 VDD_LOG 10V 16V
PM\PMIEE‘QPT’E <»; INT_OC ™ o) GNDPAD L'h' cRY219 o c251
L_c249 2 || 1 1000F 6.3v  xsr CSSLEER 36 | SLEEP 3 3 18 “ C250 1 || 2 22pF 25V C0G vee_1ve 100pF = =
Il 11 coz01 v 35| A & 08C32K0UT 0201 i 0201
o _SCL_ 9
vee_1ve o—RIE 1 A5 2 R0201 34| NRESPWRON always on CLK32KOUT1 -5 — %:81 2ROl —oveC1Ve PMUPLL R9 06
VCC5V0 HDMI CLK32KOUT2 - VCC1V8_PMUPLL
RESET_L{K: - 3 L “RTc ciko_soc R0201
HDMI_5V/50mA 1 TC_CLKO_1 LOG_DVS_PWMY
. | 1_1uF__10V X5R TYPEG 3 CHARGE_GND6 _“1 vee svs .
0201 VBUS_ 9 _0.8A_ 11 L ~——. €253 1 || 2 22uF 10V X5R ||, .
i 2 | 1_220F 10V X5R Q USB/OTC_08A 2 CHAREG _SW6_1 1747 T1.0uH =554 11~ coso3 I yeD oSt
€0603 10 CHARGE_SW6_2 IND-5X5 Defauit=0.9v;
| 2 1_10uF__10V X5R C0603 Mibu 61 C257 1 ||_2 22uF 10V X5R I Max-1.4V; o
| CC5V0_SYS PowPath_VSYS1 -6 1 20503 l vee 3o N |1
i 2 ||_1_10uF 10V X5R C0603 6 PowPath_VSYS2 - = =
B 2| [1_22uF_10V_X5R C0603 77| BOOST 1 59 VCC_BAT+
Voo sys Lo BOOST 2 BOOST oy |80 Q c260 1 || 2 10uF_10V X5R I
2 S 5 5v/2a E 0603 RS R , T .
c261 2 || 1 22uF 1.0uH_>4A BOOST_SW5 67 Ts1 Tor AL R S H ’ WwR m T
| BAT_TS1 TSt 1.VDD_CPU_L
10V X5R IND-4x4 4 - 68 Ts2 _CPU__
o603 | BOOST_GND5 EXT_TS2 |25 VCC_BAT- 5% R0201 2.VDD_CENTER
SNSP —
20 83 NC 3.VCC_DDR
) 23 soor1 v RTC_cLko_1 <READERyrTc cLko_soc 1.vDD TPU B
PMIC_PWRON | 7%7 R4 = A pT
q| c262 2 1 é%g%i X5R 6.3V | 21 2RON QFNTX7 V1.0 SnsN 22 - 10323 7rLK07W\F\<<-—/\/\N/Q—- SRTC_CLKO_1 5.VDD_GPU
)—<| .,
QFNG8_7RO0X7RO0XORE0_T Close to RKels__| 5% R020 6~ VDD_LOG
Feedback from RK3399
1 2
PWRiKEYiL<<m—NW >> POWER_KEY Close to BAT
SOD_323 1 2
| 7 1 VCC_SYS Q2 VCC_BA FB
ED1 ESD5451N P ow e r $HHYIH  THIASbL e e . o RQ3E120AT I RK818 PWR ON H
ESD0402 Bl ANE BT ULEL, S vl DA B - HSMT8_3R30X3R30X0R90 —
[ s VBUS_TYPEC
2 7
3 s ouT VDD
T4 R ! roo
VBUS_TYPEC 3 200K
- = ! <
B, BEWBE RS ! R 10Ky 1% DCDC RK3399
VBUS_TYPECO
) R0261" 5% o R0201
€02 Note that PMIC power pins supply voltage < 6. -
AZ5825-01F o sgos0 2 1_(VCC5V0_TPC_EN
ESDO402  pecommended TvS Partnumber: AZ5825-01F: R92 & SOT 23 Z{?; R93 b
ESD0521L Operating Supply Voltage: 5.5V 100K 100K e
PeakPulse C t: >10A(tp=8/20us) e 5%
o seRles Gy e e rod o i ROCK Pl 4_CORE
L ESD Clamping Voltage: 6.5V R0201 773 Docoment Nomber =
N A3 Power1-RK818-3 r 10
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VCC3V3 SYS

VCC1v8 PMUPLL

u10
VCC_SYs SY8089AAC L10 VCC3V3_SYS
? poress 7 vee_sys EY vccwva PMUPLL
4 3 T~ 22 - PT5108E23E-18 |
VIN X 2.2uH R SOT 23 5
265 2 IND_303015 c266 c267 Cc268 1 5
| 1o | GND 1.6A R96 | 100pF ~| 10uF 100nF IN out
C0603 1 1 5 06ohm —C0603 ==C0201 c270 2 cor c272
o o X8R c269 | EN_ FB/OUT X5R X5R 470F T | GND 7| anF 100nF
6.3vE 100nF [CEB51482A 6.3V 16V C0603 1 2 3 €0603 =—C0201
F= 0201 X5R 97 0K R0201 BP c274 X5R X5R
v o X5R 6.3V c WL2801 100nF 6.3V 16V
= £ 16V 0201
g = =\Vcc_1v8 X5R
© Y
5
X
o
RK818_PWR_ON_H
VCC 0V9 | )
VCC_SYS SYB0SBAAC VCC_0vo \ 7 Al \ 7
T SOT 23 5 T
VIN NS 3.3uM u13
oD IND_303015 _| cars | c2s0 _| core VEC3V3_SYS PT5108E23E-18 VCCA1VE_S3
1.32A R103 100pF 10uF 100nF ’ SOT 23 5
EN FBIOUT 0.080hm C0201 —=C0B03 ——C201 N out
~ o o o
CE8513B-1AIPT3406/PT3404A/B 1 25V 6.3V 16V C282 c283
470F GND
€0603 VCC1v8_S3
c = = = X5R
63V
RK818_PWR_ON_H
VCC3V3_sYs U4
SGM2036-ADJYN5SG/TR VCCA0V9_33 P O t e C t O
5 r l n
N FB/OUT czeg
VCC1V8_S3 ‘W 2| oo c288 100”,: OTP_OUT_H RESET_L
R1137| 4.7uF 0201 R108 10K
] [— 10K =—C0603 | X5R 0201 5%
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