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Block Diagram

A\ 4

+5V_OUTPUT

UART

TF Card
SD

USB 2.0

USB 2.0

USB 3.0

HDMI Display PANEL NVNe SSD SPDIF
Coaxial
3.7V Li BAT
VCC_SYs 1IN c;ar;e 12¢0
USB_5V IN HDMI eDP MIPI TX BCIE SPDTF_TX
PMU
TP _Rese Over_
Temperature
POWER PMIC RK818-3 Protection
Charge CTL POWER OUT
BOOST SYSTEM
32.768KH 32K CLKIN
&RESET 1IN UART?2
32.768KHz — 0SC 24M SDD34M((')J
| RK3399 o
L SDIOO
WIFI/BT UARTO USB HOST1
MIPI RX
USB HOSTO
CAMERR MIPI TX/RX
12C4
AUDIO CODEC %521 TYPEC-C1
USB 3.0
GPIO TYPEC-CO
FLASH1 FLASHO 12C
DDR
ADC &GMAC
RECOVERY RGMII PHY Nand Flash 1202
ey oUMC Flash LPDDR4_200PIN c

USB-TYPEC
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RK818-3 Power Diagram and Sequence

Charge CTL
USB Adapter

Battery

vee_sys

vcC_SYS : VDD CPU L
...........-.Eaf"""""""'> 7

vee sYs VDD_CENTER

VCC SYS ;

VCC_sYs VCC_1vs8

VCC_sYs VCCA3VO0_CODEC

VCC_sYs VCC3V0_TOUCH

vee_sys RK818_PWR_ON_H

VCC_sYs VCC_1V5

vee_sys vee3v3_s3

AN
7

VCC3V3_SsYS

VCCA1V8_CODEC

S
: VCC3V3_SsYs

H — N
: :> 4

VCC3V3_SsYS

vecC_3vo

VCC3V3_SsYS VCC1v8_DVP

VCC3V3_SsYS VCCIO_SD

VCC3V3_SYS VCe3v3_so

RK818-3

SYSTEM
POWER

ivee_sys E

VCC5V0_SYS

HDMI 5V (4.

VCC5V0_SYS

Audio Line Driver IC,

VCC5V0_SYS

Programmable USB Type-C Controller w/PD

VCC5V0_SYS Current

VCC5VO0_HDMI

AN

VDD of Quard-A53

VDD of SOC center

VDD of DDR CTRL

| VCC DDR N yppca/vDD2 of DDR

VDDQ of DDR

VDDIO of WIFI+BT module
VDDIO/VDDPST of GPIO
VDDl of LPDDR3

VDDIO of Sensor module

AVDD of Audio IC

VDDIO of touch Panel

Power Enable Signal

VDDPST of APIO4

AVDD of USB phy
CORE VCC of EMMC FLASH

AVCC/DVCC of ethernet phy

VDDIO of Audio IC

VDD of APIO4

VDDIO of Camera

VDDIO of SDMMCO

VCCIO of display panel

7

limiting
ic

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

5V USB2.0 HOST

USB3.0 HOST

VCC1V8_EFUSE
EFUSE_VQPS_EN_H
VCe3vo_sp
SDMMCO_PWR_H
VCCA1V8_S3

vCcC1ve_s3

VCCAOVY_S3

vCcC1ve_s3

| oom g

vcelve_s3

VDD of
AVDD of MIPI Phy

RK818_PWR_ON_H

Default
voltage

puzC Default
Channel [(step 2nS) o/oFF

VCCIO of eFUSE

SD/TF Card

AVDD
AVDD
AVDD
AVDD

of
of
of
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

emmc Phy

AVDD of EDP Phy
AVDD of GPIO Phy

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

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+) bridge device
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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)

Title ROCK Pl 4 CORE

Document Number Power Domain Map
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VDD_CPU_LO P20 | | ITcPU VDD 1 BIGCPU VDD 1 | OVDD_CPU_B U1000XE I |17 (7| T[T < NI22 S2[z|a PSP P N
o B e 05 Becrie0 S o e e e
1ok T P22 t:¥gE87¥8373 5:83E87¥8373 10 10uP o e o o' o' en'erle ' o c"‘9| IEIEIEIEIEIEIEIEI:I:I:I:I:I:I:I:I:I:Iﬁl
1 C0402] 22 )_VDD_+ _VDD_4 i C0402 C1 DDDDNDNDNDNDNDNDNDNDNDNDNDNDNDND [7)
Close to SOC T xen 55 LITCPU_VDD_5 BIGCPU_VDD_5 [ia— JxsR Close to 50C v23 £22202029222222022¢ £888888888888888888887 £21
W Roo | LITCPU_VDD_6 BIGCPU_VDD_6 [io7 W [ AF23 | AVSS_1 ¥8S_121 [rig
LITCPU_VDD_7 BIGCPU_VDD_7 |7g AF24 | AVSS_2 VSS_122
— BIGCPU_VDD_8 [Np7 — AA23 | AVSS_3 VSS_123 [gi
N BIGCPU_VDD_9 N20 1 - I AB23 | AVSS 4 VSS_124 R6 1
I>1A Vo2 BIGCPU_VDD_10 [T a3 —AAse| AVSS 5 VSS_125 [geg
VDD_LOG V21| LOGIC_VDD_1 BIGCPU_VDD_11 [g7g— T AA29 | AVSS 6 VSS_126 712
c1 V20| LOGIC_VDD_2 BIGCPU_VDD_12 ¢33 AB11T | AVSS_7 VSS_127 M
LOGIC_VDD_3 BIGCPU_VDD_13 AVSS_8 VSS_128
10uf 19 1 Locic-vbp_4 o AVSS_9 vss_129 [
Close to SOC COQOZ oo LOGIC VDD 5 BIGCPU_VDD_com [V SHVDD_CPU_B_FB £sts AvssTio VSS 7130 [t
W Uts | LOGIC_VDD_6 AB10 | AVSS_11 VSS_131 [Faca7
Gi7] LOGIC_VDD_7 I>4A AATT | AVSS_12 VSS_132 [
— M77| LOGIC_VDD_8 W11 AC26 | AVSS_13 VSS_133 [
B L7 ] LOGIC_VDD_9 GPU_VDD_1 [Fwiz OVDD_GPU —Acog | AVSS_14 VSS_134 g
F777| LOGIC_VDD_10 GPU_VDD_2 [Fwg ca AD17| AVSS_15 VSS_135 [~y15
—u20| LOGIC_VDD_11 GPU_VDD_3 |~ 10uF AATD | AVSS_16 VSS_136 1z
LOGIC_VDD_12 GPU_VDD_4 —Aci6 | AVSS_17 VSS_137
V14 C0402 Close to SOC AC16 T16
GPU_VDD_5 [ X5R AG23 | AVSS_18 VSS_138 [—157
GPU_VDD_6 | Y I——AD29 | AVSS_19 VSS_139 [AE19—1
GPU_VDD_7 —Ag11] AVSS_20 VSS_140
GPU_VDD_8 2 — ﬁ; ; AVSS_21 VSS_141 |
GPU_VDD_9 77 B AE14 | AVSS_22 VSS_142 |j75
GPU_VDD_10 {7 AE17| AVSS_23 VSS_143 [{j7e
1>1.58 GPUVBD12 [t AT 5S35 VSS-145 [ ACTB
VDD_CENTERO CENTERLOGIC_VDD_1 GPU_VDD_13 |13 AF17 | AVSS 26 VSS_146 [jo7
CENTERLOGIC_VDD_2 GPU_VDD_14 [~y AF29 | AVSS_27 VSS_147 |7y7
10uF CENTERLOGIC_VDD_3 GPU_VDD_15 [~ AG29 | AVSS_28 VSS_148 [j5
0402 CENTERLOGIC_VDD_4 GPU_VDD_16 [~ ——AaH29 | AVSS_29 VSS_149 591
Close to SOC Y5R CENTERLOGIC_VDD_5 GPU_VDD_17 (x4 — AVSS_30 VSS_150 (754
W CENTERLOGIC_VDD_6 GPU_VDD_18 [~y7s AVSS_31 VSS_151 [
P13 ] CENTERLOGIC_VDD_7 GPU_VDD_19 Fo AVSS_32 VSS_152 [
— 514 ] CENTERLOGIC_VDD_8 GPU_VDD_20 AVSS_33 VSS_153
B CENTERLOGIC_VDD_9 T15 AVSS_34 VSS_154
CENTERLOGIC_VDD_10 GPU_VDD_COM SHVDD_GPU_FB AVSS_35 VSS_155 v
AVSS_36 VSS_156
AVSS_37 VSS_157 5
AVSS_38 VSS_158 M7
AVS 40 V83160 [ 030
AVSS_41 VSS_161 [we
Note:Power filter CAP please place back of SOC or close to SOC AVSS 42 VSS 162 XVD21
AVSS_43 VSS_163 [
VDD_LOG AVSS_44 VSS_164 [y
) AVSS_45 VSS_165 [yg
AVSS_46 VSS_166 [Hy1g
AVSS_47 VSS_167 77
c7 c8 co c10 c11 c12 c13 AVSS 49 VSS_168 [T
10uF | 1uF 100nF 100nF 100nF 100nF 100nF AVSS_50 VSS_169 [y
€0402 5—C0201 5—C0201 =—C0201 5—C0201 5—C0201 5—C0201 AVSS 51 VSS_170 A 128
X5R X5R X5R X5R X5R X5R X5R X5R AVSS_52 VSS_171 As21
o o o o o o AVSS_53 VSS_172
6.3V av 6.3V 10V 10V 10V 10V 10V > vas 175 A2
VSS_174 —tgg—<
= = = = = = VSS_175 [~Ajo7
- - - - - - = VSS_176 [~aA13
B VSS_177 [FAT3q
VDD_CPU_L VSS_178 [~aAA10
) VSS_179 [FAJ20
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C0603 €0201 €0201 —=(0201 €0201 €0201 €0201 N o) NlNlol ) n Y O Y
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VDD_CPU_B VDD_CENTER
[¢) [)
c22 c23 c24 c25 c26 c27 c28 c29 c30 c31 c32 c33 c34 c35 c36 c37 c38 c39
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——C0603 C0603 C0603 ——C0201 €0201 €0201 €0201 €0201 €0201 €0201 ——C0603 C0402 €0201 €0201 €0201 €0201 €0201 €0201
X5R | X5R X5R X5R | X5R | X5R | X5R | X5R | X5R | X5R ol X8R SR XSR | X5R | X5R | X5R | X5R | X5R
6.3V 6.3V 6.3V 6.3V 10V 10V 10V 10V 10v 25V 6.3V av 6.3V 10v 10V 10V 10V 10V
VDD_GPU
[¢)
c40 c41 c42 c43 c44 c45 c46 c47 c48 c49 c50 c51 c52
100nF 100nF 100nF 100nF 100nF 100nF 100nF 22uF | 22uF 7| 22uF | 22uF 7| 100nF
€0201 €0201 €0201 €0201 €0201 €0201 €0201 C0603 C0603 C0603 C0603 €0201
X5R | X5R | X5R | X5R | X5R | XS8R [ XS8R | XS8R [ X5R | X5R | X5R | X5R
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U1000C 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

.||

BT _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

P
Title ROCK Pl 4 CORE
A4 | Document Number RK3399 PMU/eFUSE
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U1000A
RK3399
DDR1_DO i]g DDR1_DQO DDR1_A0 218 DR1_A0
DDR1_D1 B76 | DDR1_DQ1 DDR1_A1 [gg DR1_A1
DDR1_D2 A6 | DDR1_DQ2 DDR1_A2 [~ag DR1_A2
DDR1_D3 877 DDR1_DQ3 DDR1_A3 [gg DR1_A3
DDR1_D4 17| DDR1_DQ4 DDR1_A4 [~ag DR1_A4
DDR1_D5 A1g | DDR1_DQ5 DDR1_A5 [—g7 DR1_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 [gg DR1_CLKOP
DDR1_D18 B20 | DDR1_DQ18 DDR1_CLKON [—g£g DR1_CLKON
DDR1_D19 A21| DDR1_DQ19 DDR1_CLK1P [—gg DR1_CLK1P
DDR1_D20 827 DDR1_DQ20 DDR1_CLK1N DR1_CLKIN
DDR1_D21 B2 | DDR1_DQ21 A5
DDR1_D22 A2o | DDR1_DQ22 DDR1_CKEQ [—gg———0DDR1_CKE0
DDR1_D23 A>3 | DDR1_DQ23 DDR1_CKE1 ————————)DDR1_CKE1
DDR1_D24 B23 | 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 A26 | DDR1_DQ28 DDR1_CSn3 DR1_CS3N
DDR1_D29 Bo5 | DDR1_DQ29 B2
DDR1_D30 B26 | 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 7
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_DQS2P D20 | DDR1_DQS2P DDR1PLL_AVDD_O0V9 [~575 VCCADVY=
DDR1_DQS2M DDR1_DQS2N DDR1_CLK_ VDD [———————0VCC_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

u10008
RK3399
DDRO0_DO ﬁgz DDR0_DQO
DDRO_D1 ‘AA2 | DDRO_DQ1
DDRO0_D2 AA; | DDRO_DQ2
DDRO0_D3 DDR0_DQ3
DDRO_D4 DDR0_DQ4
DDRO0_D5 DDR0_DQ5
DDRO0_D6 DDR0_DQ6
Bg;g,gg AF2 | DDRO_DQ7
DDRO_D9 AL BB?S’BSS
DDRO_D10 A1 borRo_DQ10
DDRO_D11 A2 | bR DA
DDR0_D12 e boRro Q12
_| A X
DDR0_D13 AcT| DDRO_DQ13
DDRO_D14 A6z | DDRO_DQ14
DDR0_D15 v1| DDRO_DQ15
DDR0_D16 2| DDRO_DQ16
DDR0_D17 1| DDRO_DQ17
DDR0_D18 2| DDRO_DQ18
DDR0_D19 7| DDRO_DQ19
DDR0_D20 77| DDRO_DQ20
DDR0_D21 R5 | DDR0_DQ21
DDR0_D22 Ri| DDR0_DQ22
DDR0_D23 DDR0_DQ23
DDR0_D24 DDR0_DQ24
DDR0_D25 DDR0_DQ25
DDR0_D26 DDR0_DQ26
DDR0_D27 DDR0_DQ27
DDR0_D28 1| DDRO_DQ28
DDR0_D29 Wiz | DDRO_DQ29
DDR0_D30 5| DDRO_DQ30
DDR0_D31 DDR0_DQ31
DDRO_DMO Aég DDRO_DM0
DDRO_DM1 X
DDRO_DM2 o BB?&BM%
DDRO_DM3 PS5 | DbRo_DM3
SoRe-seshn e oo o
DDRO_DQS1P AC4 | DoRe-DasTP
DDRO_DQS1M AD4 | DDRO_DQSN
| U4 X
DDR0_DQS2P 2| DDRO_DQS2P
DDR0_DQS2M DDR0_DQS2N
DDRO_DQS3P DDR0_DQS3P
DDR0_DQS3M, DDR0_DQS3N
DDRO_ATBO
- DDRO_ATB1
DDRO_PLL_TESTOUT_P
DDRO_PLL_TESTOUT_N
DDR0_PZQ

DDRO_AO
DDRO_A1
DDRO_A2
DDRO_A3
DDRO_A4
DDRO_A5
DDRO_A6
DDRO_A7
DDRO_A8
DDRO_A9
DDRO_A10
DDRO_A11
DDRO_A12
DDRO_A13
DDRO_A14
DDRO_A15

DDRO_CLKOP
DDRO_CLKON
DDRO_CLK1P
DDRO_CLK1IN

DDRO_CKEO
DDRO_CKE1

DDRO_CSn0
DDRO_CSn1
DDRO_CSn2
DDRO_CSn3

DDRO_BAO
DDRO_BA1
DDRO_BA2

DDRO_ODTO
DDRO_ODT1

DDRO_CASn
DDRO_RASNn
DDRO_WEn

DDRO_RESET

DDROPLL_AVDD_0V9

DDRO_CLK_VDD

DDRO_VDD_1
DDRO_VDD_2
DDRO_VDD_3
DDRO_VDD_4
DDRO_VDD_5
DDRO_VDD_6
DDRO_VDD_7
DDRO_VDD_8
DDRO_VDD_9
DDRO_VDD_10
DDRO_VDD_11
DDRO_VDD_12

r2 DRO_AO
2 DRO_A1
= DRO_A2
82 DRO_A3
He DRO_A4
. DRO_A5
2
K2
K1
D1
E3
1
D2
D3
H7
bt DRO_CLKOP
A DRO_CLKON
he DRO_CLK1P
DRO_CLK1N
HEL——DDR0_CKEO
[F5 <SODRO_CKEf
e DRO_CSON
BL DRO_CS1N
" DRO_CS2N
DRO_CS3N
c3
F4
A
L4 \TP2
L5 8TP4
He
F3
I G6
F — SODRO_RST
8 —ovccaove s3
M7 5VCC_DDRO_GLK
Lo
% OVCC_DDR
M9
0
B
R
R10
R
U
U10
V.

DDR FILTER Note:R1202 cannot be deleted

VCC_DDR

65
22uF
C0603
o X8R | XsR

6.3V av

C66
10uF
C0402

o
F—
F—
F—

VCC_DDR

ce7 ces
1uF 100nF
€0201 =—=C0201
X5R | X5R

6_3V 10V

VCC_DDRO_CLK

Ccs4
100nF
C0201
X5R
10v

| ceo _|cro | crt _|cr2 | cm3
100nF | 100nF | 100nF | 100nF | 100nF
€0201 =—=C0201 ——C0201 ——C0201 —=—C0201
X5R | X5R X5R [ X5R | X5R
10V 10V 10V 10V 10V

VCCAOV9_S3

C85
100nF
C0201
X5R
10v

o

DDR FILTER Note:R1203 cannot be deleted

VCC_DDR

o

o C74 o C75 o C76 . Cc77 o C78 o C79 o
22uF 10uF 1uF 100nF 100nF 100nF
C0603 C0402 C0201 C0201 C0201 C0201

ol X8R | X8R | X5R X5R X5R | X5R
6_3V 4av 6_3V 10V 10V 10V

VCC_DDR VCC_DDR1_CLK

R9 VCCAOV9_S3

0
c87 o C88
100nF 100nF
C0201 C0201
X5R o X8R
10V 10V

H—

C80 o c81 . C82

100nF 100nF 100nF

C0201 C0201 C0201

X5R | X5R X5R

10V 10V 10V
Size Title ROCK Pl 4 CORE REV
A3 | Document Number RK3399 DDR 20
Date Thursday, June 03, 2021 heet 09 of
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U1000H
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
Iﬁjﬂéﬁf‘“ﬁ@ﬂﬁm H N AE
2 C 1k EEARERE G M
PN 20ps;
3.Max trace length < 3.93
4 Trace impedance
SHAES A BREHEw [y
6 JR1300%E s @i

EMMC_CLK

L28 R10 1 2% 5% 2 R0201 EMMC_CLKO
J31

EMMC_CMD k31 EMMC_STRB

EMMC_STRB

VCCOV9_S3 VCC1v8_S3

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

C89
100nF
C0201
X5R
10V

strolsdil N
KISk N

2.
+ /-1 00uil;
all

5 dat

inchs;

g]

50o0hm+/-10%;

U1000F
RK3399

SDMMCO_DO

SDMMC design rule:
Datal[0:3]. cmdiiiyeH

Jﬁ]ﬁ%ﬂg‘ﬂ@ﬁﬁ H N 5

2 C 1k TR L

RN F 20ps; 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 . SHAMES Ia] PriEEEsw [y

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

R ae XS e E

SDMMCO_VDDPST

SDMMCO0_VDD

1 ||L| ,
co1 | ||
100nF
€0201
X5R

10V

\VCCIO_SD

C92
100nF
C0201
X5R
10V

t@z KON 4/ 00mils

DMMCO_DO
DMMCO_D1
DMMCO_D2
DMMCO_D3
DMMCO_CMD
DMMCO_CLK

5 datdaf

inchs;

50ohm+/-10%;

Title

ROCK Pl 4 CORE

A4

Document Number RK3399 EMMC/TF

Date:  Thursday, June 03, 2021 [Sheet 10

1



U1000U U1000V
RK3399 RK3399
AG26 R12_1 NCA1% 2
USIC_STROBE % ADC_INO DC_INO ADC_IN3 <<- RO0T VCCA1V8_S3
USIC_DATA ==X ADC_IN1 |agoe——<KADKEY_IN
ADC_IN2 ﬁ
ADC_IN3 SPADC_IN3 ADKEY_IN
AD2 ~ AH27 N
USIC_AVDD_0V9 ADC_IN4
usic_avop_1v2 222 AC24 VCCA1V8_S3
ADC_AVDD [F~==*——OVCCA1V8_S3
- R0201 1%
RECOVERY <(- 2 1 L
R~ Y KEY BAORD
R0402 R15
10K Note: )
Ro402 gt} , B mey mHE Jy 0V,
MRK339 N Recovefi
= = B R1503,8W1500, EDIBUAS JH WE J¥
USB2.0 USB3.0
U1000D U1000S U1000T
RK3399 RK3399 RK3399
USB3.0 PHYO USB3.0 PHY1
HOSTO_DP A0 ;g:OSTO,DP TYPECO_TXIP [A-22 ?YF‘ECOJXWP TYPECT TXIP [HAres ;%SB{SSTXP
HOST0_DM OSTO_DM TYPECO_TX1M TYPECO_TXIN TYPEC1_TX1M SB3_SSTXN
TYPECO_DP [-Ao2s TYPECO_DP TYPECO_RX1P |Faed TYPECO_RX1P TYPECT RX1P |-Ae2s USB3_SSRXP
TYPECO DM |arss TYPECO_DM TYPECO RX1M TYPECO_RX1IN TYPEC1 RX1M USB3_SSRXN
TYPECO_ID 330 TYPECO.D N AL24 - AL2
TYPECO_U2VBUSDET KTYPECO_U2VBUSDET TYPECO_TX2P [~Agog ?YF‘ECOJXZP TYPEC1_TX2P ﬁé
TYPECO_TX2M TYPECO_TX2N TYPEC1_TX2M
AC31 1 2
USBO_RBIAS R1 I AK23 AK27
USB2.0 PHYO 133R TYPECO_RX2P :M_23 gTYF'ECO,RXZP TYPEC1_RX2P [~Ar57¢
R0201 TYPECO_RX2M TYPECO_RX2N TYPEC1_RX2M [——X
1%
AA30 TYPECO_RCLKP ﬁg} TYPEC1_RCLKP ﬁgg
HOST1_DP [~aAA37 0ST1_DP TYPECO_RCLKM TYPEC1_RCLKM
HOST1_DM OST1_DM AH1 AHZ
AG24 TYPECO_CC1 ﬁé TYPEC1_CC1 ﬁé
TYPEC1_DP W—;%SBLDP TYPEC0_CC2 TYPEC1_CC2
TYPECT_DM AE5, SB3_DM AK20 AK2!
TYPECT_ID ﬁé TYPECO_AUXP [ar50 § ;;TYF‘ECO,SBM TYPEC1_AUXP ﬁé
TYPEC1_U2VBUSDET TYPECO_AUXM TYPECO_SBU2 TYPEC1_AUXM
uss1_Raias [AS0 ! R z i TYPECO_AUXP_PD_PU ﬁgl; ?YF‘ECO,SBULDC TYPEC1_AUXP_PD_PU ﬁ;:g
USB2.0 PHY1 133R TYPECO_AUXM_PU_PD JTYPECO_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 0_REXT ["AG20 _R20 1 1% 1 _REXT ["AG2T __R211 Frie—il
USB_AVDD_0V9 [——————O0VCCAOV9_S3 TYPECO_REXT_CC TYPEC1_REXT_CC
UsB_AVDD_1v8 224 ——ovceatve_s3 vig v21
Y25 TYPECO_AVDD_0V9_1 [~y7g VCCAOV9_S3 TYPEC1_AVDD_0V9_1 [~yo3 VCCAOV9_S3
USB_AVDD_3V3 [—=>———0VCC3V3_S3 TYPECO_AVDD_0V9_2 TYPEC1_AVDD_0V9_2
TvPECO_AVDD_1v8 MR8 ovccatve_s3 TYPEC1_AVDD_1vs 22— ovccatve_s3
TYPECO_AVDD_3v3 [FAB18 —ovccava_s3 TYPEC1_AvDD_3v3 [F2B21—ovceava_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
6 . SHAMES (] PEIEEE3w Y
Size Title ROCK Pl 4 CORE REV
A3 20
Document Number  RK3399 USB/TYPECO/ADC
Date: _ Thursday, June 03, 2021 Eheel 11 of 21
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u1000L
RK3399

12C2_SDA 1 27K5% 2
GPIO2_AONOP_DO/CIF_D0/I2C2_SDA u § 12C2_SDA = R22 1 RIKH 2 R0201, Gycc_3vo
GPIOZ_ A1/VOP_D1/CIF_D1/12C2_SCL_u 12C2_sCL — ] v o
GPI02_A2/VOP_D2/CIF_D2_d RTC INT = R23 JKE 2_R0201
GPIO2_A3/VOP_D3/CIF_D3_d & NIPIRESET
GPIO2_A4/VOP_D4/CIF_D4_d §TIPI78L7EN

GPIO2_A5/VOP_D5/CIF_D5 _d TP_DET
GPIO2_A6/VOP_D6/CIF_D6_d G_PWR_EN
GPI02_A7/NVOP_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

U1000R U1000P
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

MIPI_RX0_AVDD_1V8 | AB14____ ovectve_s3 MIPI_TX1/RX1_AVDD_1V8 AC10 VCC1V8_S3
€102

100nF

€0201

X5R

10V

-

N

Title ROCK Pl 4 CORE

A4 | pocument Number RK3399 MIPI/GPIO2

Date:  Thursday, June 03, 2021 [Sheet 12 of
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U1000N
RK3399

AK17

HDMI_TXOP [~Ar77

HDMI_TXOP
HDMI_TXON

HDMI_TXON
AK18

HDMI_TX1P [~Ar78

HDMI_TX1N
AK19

HDMI_TX1P
HDMI_TX1N

HDMI_TX2P [Ar75

HDMI_TX2N
AK16

HDMI_TX2P
HDMI_TX2N

HDMI_TCP [~AL76

HDMI_TCN
AE15R26 1

1K RO204 1%

HDMI_TXCP
HDMI_TXCN

HDMI_HPD

{PORT_HPD

HDMI_REXT

AA16

AF15 R27 1 1BRK. 2 R0201 1% I||,
|

9—OVCCAOV9_S3

HDMI_AVDD_0V9_2

AD16 T
C113_ _
100nF

C0201
X5R

10V

HDMI_AVDD_1V8

HDMI_AVDD_O0V9_1 =aa7—4coATva 53
_| c1s
c114 100nF 10uF

HDMI design rule:

1.Max intra-pair skew < 4 ps;

C116

10uF C0201 —=—C0603
C0603 | X5R | X5R
X5R 10V 6.3V
6.3V

2.Max length skew between clk and data < 80 ps;

3.Max trace length < 9.8
4 .Max allowed via < 4;
5.Trace impedance 100ohm+/-10%;

6 . SHAMES 8] PHiEEEsw [y

inchs;

u1000M
RK3399

B29
EDP_TXOP [A55

EDP_TXON

B30
EDP_TX1P [FA30

EDP_TXOP
EDP_TXON

EDP_TX1N

C30
EDP_TX2P =537

EDP_TX1P
EDP_TX1N

EDP_TX2P
EDP_TX2N

EDP_TX2N

D30
EDP_TX3P B3

EDP_TX3N

B28
EDP_AUXP [A5g

EDP_TX3P
EDP_TX3N

EDP_AUXN

G20
EDP_DC_TP o1~

EDP_CLK24M_IN [——x

EDPAUXP
EDPAUXN

EDP_REXT

J19

B31
EDP_AVSS_1 &35

EDP_AVSS_2
EDP_AVSS 3 [-220
EDP_AVSS_4 FH7g
EDP_AVSS_5 [—j51
EDP_AVSS_6

u1000Q
RK3399

MIPI_TX0_DOP
MIPI_TX0_DON

MIPI_TX0_D1P

MIPI_TX0_DOP
MIPI_TX0_DON

MIPI_TX0_D1N

MIPI_TX0_CLKP
MIPI_TX0_CLKN

MIPI_TX0_D2P
MIPI_TX0_D2N

MIPI_TX0_D3P
MIPI_TX0_D3N

R29

MIPI_TX0_D1P
MIPI_TX0_D1N

MIPI_TX0_CLKP
MIPI_TX0_CLKN

MIPI_TX0_D2P
MIPI_TX0_D2N

MIPI_TX0_D3P
MIPI_TX0_D3N

MIPI_TX0_REXT

1 40K, 2 R02011% I||,
|

OVCC1V8_S3

MIPI_TX0_AVDD_1V8

VCC1v8_S3

eDP design rule:

1.Max intra-pair skew < 4 ps;
2.Max trace length < 6 inchs;
3.Max allowed via < 4;
4.Trace impedance 90ohm+/-10%

5 . SHAMES 18 POeEfEsw Y

MIPI design rule:

1.Max intra-pair skew < 4 ps;

2.Max length skew between clk and data < 7ps;

3.Max trace length < 7.2 inchs;
4 .Max allowed via < 4;

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

6 . SHAMES 8] PHiEEEsw [y

G21 _R28 1 £.04K. 2 R02011% I||,
I

EDP_AVDD_0V9 H20—OVCC0V97$3

EDP_AVDD_1V8_1 E—ovccws,sa
EDP_AVDD_1V8_2

VCCOV9_S3 VCC1v8_S3

Cc117
100nF
C0201
X5R
10V

Title

ROCK Pl 4 CORE

A4

Document Number

RK3399 HDMI/EDP/MIPI

Date:

Thursday, June 03, 2021

Sheet 13 of 21
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u10001
RK3399

Note:RK3399 part I is 3.3V

GPIO3_AUMAC_TXD2ISPI4_RXD_d [
GPIO3_A1/MAC_TXD3/SPI4_TXD_d [~E30
GPIO3_A2/MAC_RXD2/SPI4_CLK_u E25
GPIO3_A3/MAC_RXD3/SPI4_CSn0_u |55
GPIO3_A4/MAC_TXDO/SPI0_RXD_d 503
GPIO3_A5/MAC_TXD1/SPI0_TXD_d [~Eag
GPIO3_A6/MAC_RXDO/SPI0_CLK_u (57

only

94 MAC_TXD2

MAC_TXD:

MAC_RXD2

MAC-TXDO

PHY_TXD2
PHY_TXD3

{MAC_RXD3

MAC_TXDT

MAC_RXDO

PHY_TXDO
PHY_TXD1

QMAC_RXD1

GPIO3_A7/MAC_RXD1/SPI0_CSn0_u

GPIO3_BOIMAC_MDCISPIO_CSn1_u |-eay
GPIO3_B1/MAC_RXDV_d [Fa3
GPIO3_B2IMAC_RXER/I2C5_SDA_U 524 ——R30 T 225 5% 2 ROZ0T

GPIO3_B3/MAC_CLK/I2C5_SCL_u

GPIO3_B4/MAC_TXEN/UARTT_RX_u 225
GPIO3_B5/MAC_MDIO/UART1_TX_u F25

SOMAC_MDCLK

{MAC_RXDV

SOMAC_CLK

PHY_TXEN
< SYMAC_MDIO

GPIO3_BG/MAC_RXCLKIUARTS RX u [ae CMACRXCLK S
GPIO3_B7/MAC_CRS/CIF_CLKOUTB/UART3_TX u SIPHY RST
D27
GPIO3_COMAC_COLIUART3_CTSn/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(
VCC3V3S3  VCCIVE_S3 _TXDO Ri2 1 o201 veeavass
PHY_TXD1
c121 c122 PHY_TXD2
| 1000k 100nF
C0201 o201 PHY_TXD3
N X5R X5R
oV 10V MAC_MDIO

U1000G Note:RK3399 part G is 1.8V only

UT000E 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_A1/1SP0_SHUTTER_TRIG/ISP1_SHUTTER_TRIG/TCPD_CCO_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
GPIOW A5/AP PWROFF_d

1_AG/TSADC_INT z

GPIO1 A7/SPH _RXD/UART4_RX_u

GPIO1_BO/SPI1_TXD/UART4_TX_u
GPIO1_B1/SPi1_CLK/PMCU_JTAG_TCK_u
GPIO1_B2/SPI1_CSn0/PMCU_JTAG_TMS_u
GPIO1_B3/12C4_SDA_u
GPIO1_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

T3t

R26 H INT L

e SHCHG_CC._
[R2B_ . cAm2 RESET

FR — S)PMIC SLEEP H

OTP_OUT_H

[P MSPITRXD DO
[R31  \ySPH_TXD_DI

AM1_RESET
[M25  \NGpy SLEEP
12C_SDA_PMIC

12C_SCL_PMIC

PMIC_INT_L.
DP_BKLT_EN

HY_INT

N23

1.8V only VDDPST=VDDIO=1.8V
3.3V only VDDEST=1.8V, VDDIO=3.3V
other 3.0V mod

118V mod

[N23 ovee e

LP28  ovec ve
12C4_SDA
12C4_sCL

VCC_1v8

R37 1 7\2){\5/% 2 _R0201

R38 1 22K5% 2 R0201

VCC_1v8

c123
100nF
C0201

X5R
10v

1

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

U1000K Note:RK3399 part J is 1.8V/3.0V mode
RK3399

RK3399
SDIO design rule:
GPI02_CO/UARTO_RX_u ﬁEg ><H:§Ig,$;<g l.Datal[ o' : 3 ]{«ﬁ Cl;% %ﬁj{ﬂ o
GPIO2_C1/UARTO_TX_u X DR, 4 2’ sk N+ /4 ks
GPIO2_C2/UARTO_CTSn_u KUARTO_CTS - 5 " ; Ot
GPIO2_ CY/UARTO RTSn u (A UARTO BT 2.0l kﬂ__ﬁ%%psﬁﬁ?ﬁ—@ HidE, 5 data 6
GPIO2_C4/SDIO0_DO/SPI5_RXD_u X St 5 s
GPIO2_C5/SDIO0_D1/SPI5_TXD_u 2257 g}ggfg; 4.Max trace length < 3.93 inchs;
GPIO2_C6/SDIO0_D2/SPI5_CLK_u [agg | n 3%,
GPIO2_C7/SDIO0_D3/SPI5_CSn0_u DI00_D3 S. Tr%js;m}g%e‘iﬁﬂﬁ%ﬁjﬁog;ﬂgww :
A E 2 J5i
GPI02_DO/SDIO0_CMD_u [-Ane ; DIO0_CMD
GPIO2_D1/SDIO0_CLKOUT/TEST_CLKOUT1_u (A4 DIO0_CLK
GPIO2_D2/SDI00, DETN/PCIE CLKREGN 1 [“ADg KWIFILED
02_D3/SDIO0_PWREN_d aFg >BT WAKE_L
GPIOZ D4/SDIO0_BKPWR_d (sp MUTE
VCC_1v8
API03_voD_1vs B8 —ovee_1ve >
Cc124
U1000J Note:RK3399 part J is 1.8V/3.0V mode
RK3399
GPIO3_DO/I280_SCLK_d [hee 250_SCLK
GPIO3_D1/12S0_LRCK_RX_d a1 280 LRCK_RX
GPIO3_D2/I2S0_LRCK_TX_d [~y 250 LRCK_TX
GPIO3_D3/1250_SDI0_d g ————<I250_SDI0
GPI03_D4/I250_SDI1SD03_d [FAag————00AP_RST 2IG
GPIO3_D5/1250_SDI2SD02_d [~aHz—(QUSER LED2
GPIO3_D6/250_SDI3SDO1_d [arj3———————0JEDP_VCC EN
GPIO3_D7/1250_SDO0_d 250_SDO0
GPIO4_AV/2S CLK d [FASr 2S_CLK
GPIO4_A1/12C1_SDA_u [~y 2C1_SDA
GPIO4_A2/12C1_SCL_u [~apg——————12C1_SCL
GPIO4_A3/1251_SCLK d [~aay———</251_SCLK BT _PCM
GPIO4. AMIZS! LRCK RX d D 1251_LRCK_RX_BT_PCM
GPIO4_A5/1281_LRCK_TX_d ADE < PCIE_PWR
GPIO4_A6/1251_SDI0_d [~Acs 251_SDI0_BT_PCM
GPIO4_A7/1281_SD0O0_d 251_SDOO0_BT_PCM
API05_vDDPST 48— ovee ve
APIO5_vDD [F8——————ovce_1ve
VCC_1v8

GPIO4_CO/I2C3_SDAIUARTZB_RX_u [Are————————Y)i2C3 SDA_HDMI
GPIO4_C1/12C3_SCLIUART2B_TX_u [AF: 12C3_SCL_HDMI
GPI04_C2/PWMOVOPO_PWMVOP1_PWM_d [~ DP_PWMO R9859 1 2 RO
GPIO4_C3/UART2C_RX_u [aj R@%fmiggumnomjx
GPIO4_C4/UART2C_TX U [-AK Py J UART2DBG_TX
GPIG4_C5/SPDIF_TX_d [Fal3 -
= MIPI_LCD_BL Ay -
GPIO4_C6/PWM1_d [~AD7 LLCD
GPIO4_C7/HDMI_CECINOUT/EDP_HOTPLUG_u X ED4 ED3
AES BTR04G02 }E BTR04G02
GPIO4_DO/PCIE_CLKREQNB_u [~ARq EF’C‘ECLKREQA ESD0402_1xD5 ESD0402_1xD5
GPIO4_D1/DP_HOTPLUG d [~y S
"GPIO4_D2_d
GPIOA D3 3 [ (EFUSE_VQPS_EN_H ~ ~
GPIO4_D4_d [a] {CHG_DET =
GPIO4 D5 d [ag. ;;HPJNORK
GPIO4_D6_d [~ —————————5 USB_HUB_EN
API04_vDDPST [FA%8—ovee 1vs
API04_voD A28 —ovee avo
VCC_1V5  VCC_3V0
ci2s5 ci26
| 10onF 7| 100nF
C0201 C0201
X5R X5R
N orov Y rov

ROCKPI
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uU10000
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_P
PCIE_RXO0_N

PCIE_TX1P
PCIE_TX1IN

AA27

<CPCIE RX1 P
PCIE_RX1_N

AA28

AC27

PCIE_TX2P
PCIE_TX2N

AC28

<CPCIE RX2 P
PCIE_RX2_N

AD27

AD28

AF27

PCIE_TX3P
PCIE_TX3N

AF28

< PCIE_RX3_P
PCIE_RX3_N

AD31

AD30

| W24 ~yccove s3

| Y24 svec 1vs

PCIE_REF_CLK_P
PCIE_REF_CLK_N

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
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VCC1V8_DDR
o

CH A
DDR0_DO 82 1 baoa
DDRO_D1 == DQ1 a
DDRO_D2 5 DQ2a
DDRO_D3 S DQ3 a
DDRO_D4 DQ4 a
DDRO_D5 > =21 DbQ5 a
DDR0_D6 & ‘éj DQ6 a
DDRO_D7 & DQ7 a
DDRO_DQSOP EE’g DQSO t a
DDRO_DQSOM DQSO ¢ a

DDRO_DMO $p—— €3 |

DDRO_D8 8

DDRO_D9 £

DDR0_D10 3 =

DDRO_D11 3

DDRO_D12 £

DDRO_D13 &

DDRO_D14 &

DDR0_D15 DQ15 a
DDRO_DQS1P g]g DSt t a
DDRO_DQS1M DQS1 ¢ a

DDRO_DM1 Py———— C10 ]

DDRO_A0
DDRO_A1
DDRO_A2
DDRO_A3
DDRO_A4
DDRO_A5

DDRO_CLKOP 2
DDRO_CLKON

DDRO_CKEO A
DDRO_CKET

Ha

DDRO_CSON ; 5

DDRO_CS1N
DDR0O_ODTO

CH B

DQSO0_t_b
DQS0_c_b

DQ15_b

DQS1_t_b
DQS1_c b

RESET_n

o)
20180111 VEC_DDR

U3900A
LPDDR4_32bitX2
BGA200

_200p

F1
e (DDR0_D16 Fz
v XDDRO_D17 — 3
v XDDRO_D18 +—H
g XDDRO_D19 it
> XDDRO_D20 5
L XDDRO_D21 o7

DDRO_D22
4—< DDRO_D23 VCC_DDR
e DDR0_DQS2P e
DDRO_DQS2M -

s ((DDRO_DM2 F
s (DDRO_D24 o
o XDDRO_D25 -
o XDDRO_D26
3 XDDRO_D27 5
3 XDDRO_D28 I
g XDDRO_D29 ut
Y DDRO_D30

F—— DDRO_D31
oo DDR0_DQS3P

DDRO_DQS3M

LYo (DDRO_DM3 ;
R: ‘¢ DDRO_AQ
P: C DDRO_A1 U
R ’C DDRO_A2 U
R10 X DDRO_A3 AB:
R11 QDDRO A4 AB9

1 X DDRO_A5 >
e DDRO_CLK1P — 52
DDRO_CLKIN — 5
P4 DDRO_CKEO ) B1

I — A D

Ré D

DDRO_CS2N

R3 éDDRo,cs3N B
T2 DDRO_ODTO F10
U3

A

A

AN

AATO

20180111 LX

VCC_DDR
C3900 - C3901 - 03902 03903 03904 C3905 - 03906 C3907
22uF 1uF 100nF 100nF 100nF 100nF 100nF 100nF
C0603 C0402 C0402 C0402 C0402 C0402 C0402 C0402
ol X5R X5R X5R X5R X5R X5R X5R X5R
6.3V 16V 16V 16V 16V 16V 16V 16V
VCC1V8_DDR
C3916 - 03917 03918 C3919
10uF 100nF 100nF 100nF
C0603 C0402 C0402 C0402
X5R X5R X5R X5R
6.3V 16V 16V 16V
VCC_DDR
[e]
C3924 - C3925 - 03926 03927 03928 03929 03930 C3931
10uF 1uF 100nF 100nF 100nF 100nF 100nF 100nF
=—C0603 C0402 C0402 C0402 C0402 C0402 C0402 C0402
X5R X5R X5R X5R X5R X5R X5R X5R
6.3V 16V 16V 16V 16V 16V 16V 16V

VDD1_1

VDD1_8

VvDD2_1
VDD2_2
VDD2_3
VDD2_4
VDD2_5
VDD2_6
VvDD2_7
VDD2_8
VDD2_9
VDD2_10
VDD2_11
VDD2_12
VDD2_13
VDD2_14
VDD2_15
VDD2_16
VvDD2_17
VDD2_18
VDD2_19
VDD2_20
VDD2_21
VDD2_22
VDD2_23
VDD2 24

VDDQ_1
VvDDQ_2
VvDDQ_3
VvDDQ_4
VDDQ_5
VDDQ_6
vDDQ_7
VvDDQ_8
VvDDQ_9
VDDQ_10
VDDQ_11
VDDQ_12
VDDQ_13
VDDQ_14
VDDQ_15
VDDQ_16
VvDDQ_17
VDDQ_18
VDDQ_19
VvDDQ_20

039008
LPDDR4_32bitx2_200p
BGA200

i mlo|o|o|olololqlof= [

<|<I<I<

VCC1V8_DDR
o

CHA CHB . a
. [l IR s AA2 X Fio | VDD1_1 VSS_1 [FaTo
DDR1_DO o] DQO0_a DQO_b [y KDDR1_D16 G4 VDD1 2 VSS 2 ¢
DDR1.D1 > E>| DQ1_a DQ1_b [~ KDDR1_D17 —Gg | VDD1.3 VSS_3 |G
DDR1_D2 > Fo| DQ2 a DQ2_b [ KDDR1_D18 4| VDD1 4 VSS 4 ¢
DDR1_D3 DQ3_a DQ3 b [y KDDR1_D19 Tg| VDD1_5 VSS_5 >
DDR1.D4 > Ez | DQ4_a DQ4 b [~ KDDR1_D20 U1 | VOD1_6 VSS_6 [
DDR1_D5 > i DQ5_b [~z KDDR1_D21 U1 VDD1_7 VSS_7 g
DDR1_D6 B4 DQ6_b i DDR1.D22 0. 'ppr VDD1_8 VSs_8
DDR1_D7 pDQ7 b [t DDR1_D23 e VSS9
/ D11
D3 w3 A4 VSS_10 "
NS em— S A I E— Ao | V0021 VS IE
DDR1_DQSOM DQSO ¢ b DDR1_DQS2M VDD2 2 VSS 12 Feg—¢
)¢ t F! = 12 1"E8
Y3 Fg| VDD2_3 VSS_13 [~E17
DDR1_DMO [————————<DDR1_DM2 VDD2_4 VSS 14 &7
AATY X VDD2_5 VSS_15 (—55
DDR1_D8 Szt KDDR1_D24 Hg | VDD2_6 VSS_16 551
DDR1_D9 Vit XDDR1_D25 Hiz | VDD2_7 VSS_17 Fg 1
DDR1_D10 ik KDDR1_D26 VDD2_8 VSS 18 —515
DDR1_D11 J XDDR1_D27 K3 VDD29 VSS 19 E1o
DDR1_D12 Vi XDDR1_D28 ®16| VDD2_10 VSS_20
DDR1_D13 9 Y < DDR1_D29 K1 VDD2_11 vss:21
DDR1_D14 m W b aAg DDR1_D30 VDD2_12 VSS_22 0
DDR1_D15 DQ15 a DQ15_b Fo——————<DDR1_D31 VDD2_13 VSS 23 yi5
b0 W10 VDD2_14 VSS 24
TN en— 8 A I — R oozl | veSEka
DDR1_DQS1M DQS1 _c a DQS1_c b DDR1_DQS3M VDD2_16 VSS_26
Y10 VSS 27 [rrq
DDR1_DM1 DMI1_a DMI1_b [-———————<K DDR1_DM3 VSS_28
P B R: i VSS_29
DDR1_AO S < DDR1_A0 VSS_30
DDR1_A1 R < DDR1_A1 VSS_31 7
DDR1_A2 Rio < DDR1_A2 VSS 732 [
DDR1_A3 BT X DDR1_A3 VSS_33
DDR1_A4 B <DDR1_A4  yoe VSS_34 575
DDR1_A5 K DDR1_A5 o) VSS_35 51y
P8 B3 VSS_36
DDR1_CLKOP By DDR1_CLK1P $— g5 VDDQ_1 VSS_37
DDR1_CLKON DDR1_CLK1IN $—gg | VDDQ_2 VSS_38
P4 80| VDDQ_3 VSS_39
DDR1_CKEO Eéoom,cmzo 57| VDDQ_4 VSS_40 15
DDR1_CKE1 DDR1_CKE1 55| VDDQ_5 VSS_41 15
R4 Dg | VDDQ_6 VSS 42 (7
DDR1_CSON RS DDR1_CS2N B75 ] VDDQ_7 VSS_43 [
DDR1_CS1N DDR1_CS3N F3| VDDQ_8 VSS_44 [y
DDR1_0DTO VDDQ_9 VSS 45 13
12 = F10 1 yopa_1o VSS_46 [z
RESET_n
U3901A
LPDDR4_32bitX2_200p
BGA200
20180111 LX 20180111 LX 20180111 LX

VCC_DDR

C3908 _| C3909 _| C3910 _| C3911 _| C3912 _| C3913 _| C3914 _| C3915
20uF 1uF 100nF ~| 100nF | 1o00nF | 1o00nF | 1o0nF | 100nF
€0603 —C0402 5—C0402 —5—C0402 —S—C0402 —5—C0402 ——C0402 —5—C0402 U39018

o X5R X5R X5R X5R X5R X5R X5R X5R LPDDR4_32bitX2_200p
63V 16V 16V 16V 16V 16V 16V 16V BGA200

VCC1V8_DDR VCC_DDR
C3920 _| C3921 _| Cao22 _| C3923
10uF | 100nF | 100nF | 100nF 3940 _| C3941 _| Cao42 _| C3943
€0603 5—C0402 5—C0402 =—C0402 100nF | 100nF | 100nF | 100nF
X5R X5R X5R X5R £0402 5—C0402 5—C0402 =—C0402
63V 16V 16V 16V X5R X5R X5R X5R
16V 16V 16V 16V
VCC_DDR
o)

C3932 _| C3933 _| C3934 _| C3935 _| C3936 _| C3937 _| C3938 _| C3939
10uF 1uF 100nF | 100nF | 1o00nF | 1o00nF | 1o0nF | 100nF

00603 00402 —=C0402 —C0402 —C0402 —C0402 —;=C0402 ——C0402
X5R X5R X5R X5R X5R X5R xsR | X
63V 16V 16V 16V 16V 16V 16V 16 m Roc KP

Size Title ROCK Pl 4 CORE REV
A3 | Document Number Index 20
Bheet 16 of 21
1

N

Date: _ Thursday, June 03, 2021




eMMC FLASH

SPI1_TXD_DI
SPI1_RXD_DO
SPI1_CSN
SPI1_CLK

us
25Q64DWSSIG

DII00)
DO(I01) WP
CS  HOLD
CLK

VCC
(102)
(103)
GND

8

VCC_1v8
[

3rs71 1

% 2 R0201

7r5g1

% 2 R0207

4

EMMC_DO
EMMC_D1
EMMC_D2
EMMC_D
EMMC_D

R9854 4.7K R0201 5%
! 2 {Maskrom

AH9
AH6
AH4
AG13
AG2
AE14
AE1
AA14
AA13
AA12
AA11
AA10
AA9
AA8
AA7
AA2
AA1
Y14
Y13
Y12
Y11
Y10
Y9
Y8
Y7
Y6
Y1
W14
W13
W12
W11
W10

U4A

KLM8G1GEAC-B031

DATAO

DATA1

DATA2

DATA3

DATA4

DATAS

EMMC_D

3
4
EMMC_D5
6
EMMC_D7

DATA6

DATA7

EMMC_CMD}

EMMC_CLKOY

CMD

CLK

VCC1ve_s3 oy

R591 10K,
a9

5% 2 R0402,
2 1

'l cTo7oNe

1

C0402

RST_n

2

|
'||| C198 2.2uA

VDDi

C0402 X5R 10V
I

EMMC_STRB(K

RCLK

VSF1

VSF2

VSF3

VSF4

veceQ1
VCCQ2
VCCQ3
VCCQ4
VCCQ5

VCC1
VCC2
VCC3
VCC4

VSS1
VSS2
VSS3
VSSs4
VSS5
VSS6

VSsQ1
VSSsQ2
VSSQ3
VSSQ4
VSSQ5

VCC1v8_S3
fo)

OVCC3V3_S3

BGA169_18R00X14R00X1R20

R9861 4.7K R0201 5%

EMMC_CLKOY»—AAA—2

NC136
NC135
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
NC108
NC107
NC106

u4B
KLM8G1GEAC-B031
BGA169_18R00X14R00X1R20

VCC3V3_S3

VCC1v8_S3

C200
100nF
C0402
X5R
16V

C201
4.7uF
C0603
X5R
10V

C202
100nF
C0402
X5R
16V

N

R9856 4.7K R0201 5%
! 2 {Maskrom

s

GND

N

GND

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

! a9
I Note: ]
| Reserve TestPoint for firmware update. ]
0 If EMMC CLKO=0V at power-on reset, 0

then system will enter into Maskrom mode. :
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PMIC RK818-3

VCC1V8_DDR

R0603 2

1R2100

VDD _GPU

RK818_PWR_ON_H VCC_SYS  y7 VDD_GPU
SYR838PKC _ /x73215 —_—
D! L1 o~~~ _0.24uH6A
VCC_SYS Default - VIN_T - SW_1 g T IND_252012 C204 c205
us 1.8V xm—g gw—g E 1 | 22uF 22uF
Default 0.9V H - tven — vee_svs ’ VNG SWd Re2 1 2 | Teav J oav
AN
i 2 RRIA 1 39 63 Q c2t4 1 || 2 47uF 10V X5R I [ R0201 vout 00R 5% R0201 co603 ~| Co603
VDD_CPU_L 0201 40| ¥o¢! pepel peoca veea C0603 vee_1ve DDR3:1.5V -36ms - EN oD B2 = =
4 —, Buckl Buck4 H
° Lou sagn ¥|| Fswiz o o swa |24 L4 1.0uH_>2A Egggﬁé}i?ggv BrVsEL  oND2 g KvDD_GPU_FB °
_[cate_| c208 IND-4x4 43 | GNDLT 5 oy 3.3v s ||, IND3X3 C207 LPDDR4:1.13V 100nF A3 | SDA  GNDS 7 _| ce08 _| cat7
220F | 220F I 8| orer-2 GND4 10uF Default:LPDDR3 | C0201 SCL Noe [ 220F 220F
N 2.53'3/(\‘ )6(.53'3/ R63 = —vcc.sys ves [ 2(_53’3/ F23i0 ] resit = B4l acND  GNDs [ N )6(.53'3/ N )6(.53'3/
C0603| C0603 VCC_SYS C0603 DDR3 100K 200K GPU_SLEEP( = CSP20_1R96X1R56X0R66 C0603 C0603
= = Jlc2te 2 1|1 eruE tov xR 30 22 C209 1 || 2 47uF 10vXSR ||, = VCC_DDRPEELAE | Tk R = =
C0603 veez vees C0603 [ILPDDRYSTK 200K
23 L5 Y'Y . [LEDDR4P 7K 200K
VDD_CENTER SW21  pepe2 pepe3 sw3 1.0uH >2A c219
o) swz_2 Buck2 Buck3 IND3X3 R65 | 22uF
. 4.57 1.5 25 C220 100R X5R
IND3X3 26 1.0v 1.0v VFB3 47pF R0201 6.3V - -
c221_| c211 VFB2 CoG 5% C0603 RK818_PWR_ON_H VCC_SYS g VDD_CPU_B
22uF | 100nF 1 2 VDD_CENTER 25V SYR837PKC _/x73216 c—
T—X5R X5R R66 R020915% 100R '|| 27 | onp2 €0201 VCC_DDR VN1 sw 1|2 L6~~~ 0.24uH/6A
o 63v ] 6av onps 24 ! ! 1% M ) IND_252012 | _| C224 _| C225
0603|0201 R69 06K 1% MRl = 1 20uF 20uF
= = Default 0.9V 37 [on VREF |55 €222 1 || 2 100nF 63V X5R I VNG SwalE )f X5R X5R
s REF | 0201 VAT R70__1 2 o 63V ] 6av
56 ) 100R 5% ¥ R0201 co603 ™| 0603
LDO&Switch VREFGND _“' VCCA3V0_CODEC Default EN oo |22 = —
vee,_svs ,—1.8—3.4v/150mA — vioot F4—; VOTOT €220 1| 2 WP 63V XR OFF ysEL  onoe 2 {VDD_CPU_B_FB
, €227 2 || 1 47uF 63V X5R 9 15 B _ 16 C228 1 || 2 1uF_ 63V X5R C: c231 c232
'||_ 1—coe03 vees 1-873.4V/150m8 — VLDO2 T 0201 OFF scL GNo4 ¢ 220F | 220F
0.8-2.5v/100ma 47 €230 1 || 2 47uF 63V X5R C4 X5R X5R
VCC3V3_SYS Tow noise VLDO3 VCC1V8_DVP C0603 OFF AGND  GND6 o 83V | 83V
c ) €233 2 || 1 47uF 63V X5R Q 45 B _ 44 C234 1 || 2 47uF 63V X5R CSP20_TROBXTRGBXORE6 ~ — cos03 ™| _coe03 |c
'll | C0603 veer 0.8-2.5V/300m — VLDO7 VCT_3V0 C0603 OFF CPU_B_SLEEPKK = =
46 C235 1 || 2 47uF 63V X5R . -
vee svs 1.8-3.4v/300m% — VLDOS PR ON® 0603 ON:3.0V
iz 2 Il 1 s 6oy xR Q 50 |\ ccs L83/ 100m — VLo |48 L 1| 2 47 eav xsR ON:3.3V
~ _ 49 °2 c238 1 2 47uF 63V X5R . \/ | ) | ) | |( )(;
0.8-2.5V/150mA — VLDOG VCC3Va §3 0603 ON:1.5V
51 €239 1 || 2 1uF__ 63V X5R . —_— [
vccaga_svs 1.8-3.49/400mh — VLDO8 VCTIo S0 C0707 ON:3.3V vce_sys SYB0BBAAC VDD_LOG
C240 2 || 1 47uF 63V X5R 53 B C241 1 || 2 47uF 63V X5R . JCE8513B-1A/PT3406/PT340A%, 0.945V
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