Reference Schematic For RK3399Pro

RK3399Pro_Al_REF V11 20190520

PMIC: RKB809-3 (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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Note
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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Revision History

Version

Date

Change Note

Approved

V1.0

2018.11.22

First edition for RK3399Pro

CHENW

2019.05.20

Linus.Lin

-Add NPU MIPI-CSI for N4 connection.

-Add NPU MIPI-DS1 for CPU connection.

-Add DDR4/LPDDR2 interface for NPU DDR Ctrl.
-Modify the connection mode between CPU and NPU
from USB3.0 to PCIE.

.Delete net connection of VCC_DDRC.

-Delete Touch COB module.

-Modification and optimization.
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RK3399Pro Block Dragram

RK3399Pro+N4 Diagram
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12C MAP

Pull-up
voltage

Slave
Device

Slave Addr
(MS 7Bits)

Slave Bus
Capability

12C0_SCL/GP101_CO_u
12C0_SDA/GP101_B7_u

PMUI02

12C0_SCL_PMIC
12C0_SDA_PMIC

VCC_1V8_S3

RK809-3

0x20

100kHz ,400kHz

Rockchip PMIC

TCS4525

Oxlc

100kHz ,400kHz , 3.4MHz

Torch-chip DC-DC BUCK

TCS4526

0x10

100kHz ,400kHz , 3.4MHz

Torch-chip DC-DC BUCK

12C1_SCL/GP104_A2_u
12C1_SDA/GP104_A1_u

12C1_SCL_1V8
12C1_SDA_1V8

VCC_1V8_S0

CAMERA

N/A

100kHz ,400kHz

MIPI/CIF CAMERA

MPU6500

0x68

100kHz ,400kHz

InvenSense Gyroscope+G-sensd

AK8963C

oxod

100kHz ,400kHz

AsahiKASEI COMPASS

12C2_SCL/GP102_A1_u
12C2_SDA/GP102_A0_u

12C3_SCL/GP104_C1_u
12C3_SDA/GP104_CO_u

12C3_SCL_HDMI
12C3_SDA_HDMI

VCCI0_3V0_S0

100kHz ,400kHz

12C4_SCL/GP101_B4_u
12C4_SDA/GP101_B3_u

PMUT02

12C4_SCL_TP
12C4_SDA_TP

VCC_1V8_S3

N4

100kHz ,400kHz

Nextchip 4-AHD

Touch IC

100kHz ,400kHz

Touch 1C

12C5_SCL/GP103_B3_u
12C5_SDA/GP103_B2_u

12C6_SCL/GP102_B2_u
12C6_SDA/GP102_B1_u

12C7_SCL/GP102_BO_u
12C7_SDA/GP102_A7_u

12C8_SCL/GP101_C5_u
12C8_SDA/GP101_C4_u

PMUI02

12C8_SCL_CC
12C8_SDA_CC

VCC_1V8_S3

ET302Y
FUSB302B

0x40,0x46

100kHz ,400kHz , IMHz

ETEK USB Type-C Mux
Fairchild USB Type-C Mux

NPU_12C1_SCL/GP100_CO_u
NPU_12C1_SDA/GP100_C1_u

NPU_VCC_1V8

NPU_12C1_SCL
NPU_12C1_SDA

NPU_VCC_1V8_S3

TCS4525

100kHz ,400kHz , 3.4MHz

Torch-chip DC-DC BUCK

NPU_12C3_SCL/GP102_DO_u
NPU_12C3_SDA/GP102_D1_u

NPU_VCC_1V8_S3

NPU_12C3_SCL
NPU_12C3_SDA

NPU_VCC_1V8_S3

CAMERA

100kHz ,400kHz

CIF CAMERA
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Power Diagram and Sequence

VDD CPU B SO Notel: RK3399Pro Power-on Sequence
> TCS4525 —_— Define of Power name’s suffix:
S0: Keep on during working mode; Shut off during standby mode. Power PMIC Time Slot_ | Default| Supply | Default| Sleep Sleep
S3: Always on during working and standby mode. Name Channel | (step 2ms) | voltage| Limit | ON/OFF | ON/OFF | Current | Current
| Tcsasas [PPSO Note2: e S
“Peak current” shows Peak value of system consumption is normal work VDD_L06_S: EXt(SY8089) A 5 0A
and "Sleep current” is sleep mode. 322305%5 650 ggﬁl - 2 d
VDD_LOG_S3 . ""Peak currewt"i’EB‘J%ﬁﬁi1§>ﬂt§ﬁ‘]%ﬁﬁ1%§&ﬁ» VR E BT, (EME) 0 “ov BL) N
P|  SY8089AAC “Sleep current” & PRHRIR A (A5 e T
| vec_1ve_: D02 8V 4R N
CC_1V8, 004 BV XLy I F
TC_1V5 10 5V Ry I T
RK809-3 VOD_CPU_B_S0 EXE(CSIESS X 08 2
X BUCKZ SR Fi
(%] VDD_CENTER_SO NPU_VDD_SO 150 i)
U)l —mp>|  VCC1 BUCK1 >“ VDD of RK3399Pro CenterLogi% VDD of NPU sag}gz : 2
wn VDD_CPU_L_SO Thos XT3 53
> f— VCC2 BUCK2 >“ VDD of RK3399Pro Quad-AS3 = - 3 a
U)l VeC DDR o NPU_VDD_CPU_SO 2D o v By id i
Q vees BUCK3 = — T of measmenro p ot m‘ morm e u?zolmflr CP\tJ(‘timim T10); VThen TPy ;ent out V\TEU S power-on signal
% |H{ VDDQ/VDD2 of LPDDR3 Device ﬁ‘ |p3J933) L — + et -
Ext(5yB089aac)|_STot: 12 | 0.8V R N Jid
8 VeC of FLASH S NPU_VDD_LOG_SO - e Coasaay N B o
= Vo0 of USB TypeC o0 otrt 3 VDD of NPU Logic 0 | Ext(syB088aac)| 7 85V 0A [ FF
veeava sYE 53 yPpe- " o Ext(rto193) 5 [ 3.3V 3R N 7
iyl VCCA BUCK4 il VAT of WIFI Nodute = BXt(iestszy | SIor 15 | 085 | 6.08 o d
"PU_sent out 241 cTk Tor npu-
[V — : NPU VCC wm‘ CPU_send out Reset signal for nou
SYBO89AAC — — -
VCC of IR 2A,<1UA shutdown % VDDQ/VDD2 of LPDDR3 Device
VCCA_0V9 H AVDD of RK3399Pro USB PHY
— LDO1 ° i VDD of NPU PLL/PPLL
AVDD of RK3399P1 EDP/HDMI Y
{0 of weasssero eerrom Ay vce_BUdk5_Sq  LP3983SABSF | NPU_VDD_Q8_S3 S Vop of weu ewuto
VCCIO of RK3399Pro OSC/PLL A o AVDD of NPU USB PHY Note:
VCCIO of RK: Pro PMUIO/APID3 AVDD of NPU MIPI PHY T1=100ms.
VCC BUCK5{ S -
VCC5 VCCI0 of RK3399Pro EMHC Ctrl| %2;:2;?)—1”15
L002 VCC_1V8_P AVDD of RK3399Pro MIPI PHY AVDD of NPU USB PHY T4 by software
AVDD of RK3399Pro PCIE Ctrl AVDD of NPU SARADC :’?/IISCtj:RN;gN software 1 AL AE] T4 i
VCCI0 of WIFI Hodule RT9103 1868 | NPU_vee_ 1B 53 VCCIO of NPU PMUIO
VDD1 of LPDDR3 Device » 1.8V/300mA VCCIO of NPU VCCIO1/VCCI02/VCCIOS RESET /
VCCQ of eMiC Flash “LuA shutdown VDD1 of LPDDR3 Device VCC_BUCK5_S3
AVDD of NPU MIPI PHY VDD_LOG_SO 4/
VDD of RK3399P PLL/PMUIO
° © VoD of NPU GSC/PLLIPPLL VDD_CENTER_SO /
VCC_0V9_! VDD of RK3399Pro DDR Ctrl S
LDo3 VCCA_0V9_S0
| VOD of RKS399Pro EMNC Ctrt RT9103_336B | NPU_VCCIQ_3V3_S3{ vom or e us v ovos0
T RK3399Pro PCIE Ctrl e
B0 of Reaasepre PEIE cur o % VCCI0 of NPU VCCI06 VCC_0V9_S3 /
AVDD of RK3399Pro USB PHY VCC_DDR_S3
VCC_lVS_SD VCCI0 of RK3399Pro API01/APIPS
— D04 AVDD of RK3399Pro EDP/MIPIZHDMI PHY VCC_1Vv8_S3 [
AVDD of RK: Pro SARADC VCC_lVS_SO /
VCCI0 of RK3399Pro Sensor —
VCC6 VCC_1V5_S0 [
> —— LDO5 | VCC1V8_DVR_S0Sf vecro or aksssopro apioz -
% VCCI0 of Camera VDD_CPU_B_SO [
VCC_1V5_S0
lL— LDO6 ;‘ VDDPST of RK3399Pro API04 VDD_GPU_SO [
Loo7 LVCC103VG S0 S et or s weior | VDD_CPU_L_SO ]
IH{ vee of mic VCC_3V0_S0
veer | 1pog | vecio_sp_so VCCI0_3V3_S0
Lo | VCc3va_sp_so veeavasoso
— NPU_VDD_0V8_S3 f R
AVDD of RK3399Pro USB PHY NPU_VDD_LOG_SO /i
VCCI0 of RK3399Pro API0O1
NPU_VCC_1V8_S3 -
VCC3V3_SYS_S3 vees SWOUT2 VCCI0_3VE.s0 VCC of EDP/MIPI Panel NPU_VCC_DDR_S3 f
T
VE of Sensor NPU_VDD_CPU_SO
VCC of Ethernet PHY
VCC5V0_USB2.0_S0 NPU_VCCI0_3V3_S0 /
SWOUT1 >“ VBUS of OTG/HOST Port — e
] VCCO _| VCC_BUCKS_S3 NPU_VDD_SO [
BUCKS5 >“ VCCI0 of NPU VCCIOS/VCCI06
| VCCRTC |
p— VCC5V0_USB_SO /ig\e;%ir
vecpv_sys_s3 sY8113 e ——
— — X ks @;.’1: Fuzhou Rockchip Electronics
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POWER

VDD_CPU_L_SO
C1000 _| C1001 _| C1002 _| C1003 _| C1004 _| C1005 _| C1006 _| C1007
220F 220F 1uF 100nF 7| 100nF | 100nF | 100nF | 1nF
U1000H 0603 ——C0603 ——C0402 ——C0201 ——C0201 ——C0201 ——C0201 ——=C0201
RK3399PRO X5R X5R X5R X5R X5R X5R X5R X5R
Trace>120mil 020 . Trace>270mil 63V 63V 63V 16V 16V 16V 16V 26V
VDD_CPU_L_S0 O- R19 | LITCPU_VDD_1 BIGCPU_VDD_1 5 ¢—OVDD_CPU_B_S0 — — =— =— =— =— =— =—
LITCPU_VDD 2 BIGCPU_VDD 2 - - - - - - - -
| Gpo08 & R201 | ircpu_vDD 3 BIGCPU_VDD_3 18 ~| Crooe
10u® P22 | [iTcPU_VDD_4 BIGCPU_VDD_4 12 10u®
Close to SOC—= |_VDD _. _VDD _: Close to SOC
ose to cone 122 | LITcPU_VDD 5 BIGCPUVDD 5 [Haae— C0R0a Close o
v R22 | LITCPU_VDD_6 BIGCPU_VDD_6 22 v VDD_CPU_B_S0
LITCPU_VDD_7 BIGCPU_VDD_7 [ 15 o
— BIGCPU_VDD_8 [~Noz == ?
- BIGCPU_VDD_9 [~N56 - ’ ’ ’
Trace>60 B Vo1 [L28 c1011 _| c1012 _| c1013 _| cto14 _| c1015 _| c1016 _| C1017 _| C1018 _| C1019 _| C1020
. V22 _VDD_ 19 220F 220F 220F 1uF 100nF ~| 100nF 7| 100nF | 100nF | 100nF | 1nF
VDD_LOG_S30 V21 | LOGIC_VDD_1 BIGCPU_VDD_12 k51 C0603 ——C0603 ——C0603 ——C0402 ——C0201 —=—C0201 ——C0201 ——=C0201 —C0201 ——C0201
_| c1031 _| c1o10 V: tgg:g{ggg BIGCPU_VDD_13 X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
10uF 10uF Vv VDD N18 63V 63V 63V 63V 16V 16V 16V 16V 16V 25V
Close to SOCT=C0402 ——C0402 vig | -O%C VD0 BIGCPU_VDD_COM PVOD_CPUBFB o ce>240mil
f\?R f\?R Uts | LOGIC_VDD 6 GPU_VDD_1 m; OVDD_GPU_S0 = = = = = = = = = =
Utz LOGIC_VDD_7 GPU_VDD_2 [s C1021
LOGIC VDD 8 GPU_VDD_3 [~ TouF
= = LOGIC_VDD_9 GPU_VDD_4
= = L - — — — | V14 C0402 Close to SOC
T17 | LOGIC_VDD_10 GPU_VDD_5 |7 X5R VDD_CENTER_S0 VDD_LOG_S3
U20| LOGIC_VDD_11 GPU_VDD_6 [ v
LOGIC_VDD_12 GPU_VDD_7 g ? ?
GPU_VDD_8 g == 5 .
GPU_VDD_9 774 C1022 _| C1024 _| C1025 _| C1026 _| C1027 _| C1028 _| C1029 C1030 _| C1032 _| C1033 _| C1034 _| C1035 _| C1036 _| C1037
Trace>90i 2;3’388’1? 1 22uF 1uF 100nF | 100nF | 100nF | 100nF | 1nF 220F 1uF 100nF | 100nF | 100nF | 100nF | 1nF
. _VDD_ 1 C0603 =—C0402 ==C0201 ==C0201 ==C0201 =—=C0201 ==C0201 C0603 ——C0402 =—C0201 —C0201 ——C0201 ——=C0201 ——C0201
VDD_CENTER S0 2 ggmggtgg}%&ggf% g;ﬂfxggﬂ g 1 X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
VDD _VDD_ 4
o gz | cross 3| CETERLOGI VD3 GPUvDD 14 [ 63V 63V 16V 16V 16V 16V 25V 63V 63V 16V 16V 16V 16V 25V
Close to SOC—= CENTERLOGIC_VDD_4 GPU_VDD_15 = = = = = = = = = = = = = =
ose to CORYa —=cot0z CENTERLOGIC_VDD_5 GPUVDD 16 [ : : : : : : : : : : : : : :
v v CENTERLOGIC_VDD_6 GPU_VDD_17 [~yvig—
15| CENTERLOGIC_VDD_7 GPU_VDD_18 [Hy1s
— == 14| CENTERLOGIC_VDD_8 GPU_VDD_19 Hyra
- - 515 CENTERLOGIC_VDD_9 GPU_VDD_20 VDD_GPU_S0
CENTERLOGIC_VDD_10 s o
GPU_VDD_COM Y)VDD_GPU_FB T
C1039 _| C1040 _| C1041 _| C1042 _| C1043 _| C1044 _| C1045 _| C1046 _| C1047 _| C1048 _| C1049 _| C1050 _| C1051 _| C1052 _| C1053 _| C1054
220F 220F 220F 220F 220F 220F 220F 220F 1uF 100nF 7| 100nF | 100nF | 100nF | 100nF | 100nF | 1nF
C0603 ——C0603 ——C0603 ——C0603 ——C0603 ——C0603 ——C0603 ——C0603 ——C0402 ——C0201 =—C0201 =—C0201 ——C0201 ——C0201 =—C0201 ——C0201
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
63V 63V 63V 63V 63V 63V 63V 63V 63V 16V 16V 16V 16V 16V 16V 25V
Note:
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
P)Tﬁ FEL Y 25 PR 25 A 2015 /T RK3399P o HE, Y5 B IR .
U1000Z NPU_VDD_S0
RK3399PRO Q
Trace>60m AN AT Trace>240
NPU_VDD_LOG_S0 O * AL37 | NPU_LOGIC_VDD_1 NPU_CORE_VDD_1 [ j57 ONPU_VDD_S0 _| cto60 _| c1o1 _| c1062 _| c1063 _| c1064 _| c1065 _| C1066 _| C1067 _| C1068
C1055 1 Aka1 | NPU_LOGIC VDD 2 NPU_CORE _VDD_2 |"AKo7 c1073 100nF | 100nF | 100nF | 100nF | 100nF | 1foonF ~| 100nF | 100nF | 4.7uF
1059
22uF 7 Am31_| NPU LOGIC_VDD 3 NPU_CORE _VDD_3 ["A| 57 7| 220F ==X5R X5R X5R X5R X5R T—X5R —X5R —X5R 6.3V
> NPU_LOGIC_VDD_4 NPU_CORE_VDD_4 ooy
Close to SOC X5R —=— | VDD _CORE_VDD_4 ["AM27 —=X5R ——xsR Close to SOC v | 1ev 16V 16V 16 16V 16V 16V X5R
6.3V NPU_CORE_VDD_5 ™A 28 6.3V 6.3V co201 | co201 V| coz201 V| co201 | co201 V| coz01 V| cozo1 | co201 | cosoz
20603 TP1000 NPU_CORE_VDD_6 [akos Cosos | S
P07 NPU_CORE VDD 7 a1 55— = = = = = = = = =
o NPU_CORE_VDD_8 -~ == == - - - - - - - - -
AK34
NPU_EFUSE_1V8 O NPU_EFUSE_VQPS NPU_VDD_CPU_SO NPU_VCC_1V8_S3
NPU_CORE_vDD_CoM [-AM428 SONPU_VDD_FB _VDD_CPU_ _VCC_1v8_
closo _ N R1000 Trace>60mil
ni
X5R == 100R NPU_CPU_VDD_1 _| cto70 _| cto71 C1072
16V 5% NPU_CPU_VDD_2 100nF | 100nF 100nF
co201 R0201 C1069 X5R X5R X5R
AK24 ~| 1ouF 16V 16V 16V 16V 16V
ARt —oni
NPU_ADC_AVDD_1v8 PU_VCC_1V8_S3__5R close to soC N cozo01 | cozo1 | coz201 N cozo01 | cozo1 €0201
= = &
C0402 = = = = =
Note:
R1000 must
always be -
stuffed Note: ~ -
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
P)Tﬁ PR 25 PR 25 A 2015 /T RK3399P o HE, Y5 B IR
m‘? Fuzhou Rockchip Electronics
EERMEF P
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5 4 3 2 1
U1000E
RK3399PRO
TP1100 PMUI02 1.8V/3.0V
RRIBBPRO 1SPO_SHUTTER EN/ISP1_SHUTTER_EN/GPIOT_A0_d |53 B sl e
11001 2 100nF 1101 2 DNP ISPO_SHUTTER_TRIG/ISP1_SHUTTER_TRIG/GPIO1_A1_d—gzg————)LCD_RST L
1| C0201 1 [X6R 16V 0scapLL PMUIOL 1.8V only coa0z I 1SPO_FLASHTRIGIN/ISP1_FLASHTRIGINIGPIO1_A2 0|20 NpPU_SLEEP_STATOS BET-CC-NT-+
140 11001 (R 2 ROAG2 5% ISPO_FLASHTRIGOUT/ISP1_FLASHTRIGOUT/GPIOT_A3_d~G39—GRUINT NPU
RESET_L)) ¢ NPOR TEST_CLKOUTO/CLK32K_IN/GPIOO_AO_ KCLKOUT_32K ISPO_PRELIGHT_TRIG/ISP1_PRELIGHT_TRIG/GPIO1_Ad df g0 — .
DRIO_PWROFF/GPIO0_A1 REFCIK OUT >>CAM,RST,L AP_PWROFF/GPIO1_A5_d Ew—gg"MIC,SLEEP,H
REF_CLKO/GPIO0_A2_ SADC_INT/GPIOT_A6 z[~F37 —)TSADC_INT_H
K40 SDIO0_WRPT/GPIO0_A3_ QWIFI_HOST_WAKE _L SPI1_RXD/UART4_RX/GPIO1_A7_u[—x
XIN_OSC SDIOO_INTN/GPIO0_A4_ ) NPU_PWREN_1 B39
11021 - BT_HOST_WAKE_L SPI1_TXD/UART4_TX/GPIO1_BO_u[~535%
V1100 R1101 IR_RX SPI1_CLK/PMCU_JTAG_TCK/GPIO1_B1_u 35
e ™ SDMMCO_DET_L SPI1_CSNO/PMCU_JTAG_TMS/GPIO1_B2_u[~F35><
i RO402 12C4_SDA/GPIOT B3 U [—ggs <K Q22C4 SDA
X1 5% 12C4_SCL/GPIOT B4 u[pag 1204 SCL
2 N 139 GPIO1 B5 d [ggg ——QUSBSVO_EN_H
GND XOUT_OSC G R A— PWM3B_IR/GPIO1_B6_d h ;gééilfgﬁl'c
37— | K SPI3_RXD/I2C0_SDA/GPIOT_B7_u [~ _SDA_
CRY4_3R20X2R50X0R80 VCC_0V9_S30 RIZ {0 | avOD_0vo Y P
11031 2 8pF P18 _DET_| SPI3_TXD/I2CO_SCL/GPIO1_CO_u A“’—g 2C0_SCL_PMIC
—Cos02 | [CoG 50V VCC_1V8_S3 0—————— PLL_AVDD_1V8 SPI3_CLK/GPIO1_C1_d [-a3g ——)CPU_B _SLEEP H
P17 R24 SPI3_CSNO/GPIOT_C2_u 33— GPT0T €3 Resems< C-NT-L
= I||— PLL_AVSS PMU_VDD_0V9 [—~—————————0VCC_0V9_S3 PWM2/GPIO1 C3 d[ja3 —— .
i P25 12C8_SDA/GPIOT_C4_u | sg <K /2C8 SDA CC
veetve EFUSE o——124 eruse PMU_VDD_1V8 12C8_SCL/GPIO1_C5_u [~y 1208 SCL_CC
P24 GPIO1_C6 d [ggg——XNPU_PWREN_4
PMUIO1_VDD_1v8 VCC_1v8_S3 GPIO1_C7_d [~ )NPU_PWREN_5
i Note: GPIO1 DO d 238 SSNPU_PWREN_6
{ GP100_B1/PMU102_VOLSEL defined as a _ DFTJTAG TMS a8 TP1102
i set pin for PMUIO2 part voltage domain DFTJTAG_TRSTN TP1103
i after power-on reset.It is pull-down
veo1vs EFUSE VG 0V9.S3 VG V8 S3 VCC 0V9.S3 VG 1ve 83 { for 1.8V or pull-up for 3.0V,and later PMUIO2 VDDPST |28 OVGC_1V8_S3
i changed to output mode by software. P23
[ i PMUIO2_VDD
_| cto8 | c1io7 | c1109  _| c1110 _| c1111
100nF 100nF 100nF 100nF ~| 100nF
C0201 C0201 C0201  =C0201 =—=C0201 Note: =—C0201 =
xR o R o R of R R All the Power decoupling capacitors should
placed close to the power pins of RK3399Pro.
= = = = = P)Tﬁ PR 2% 0 HL 25 00 201 57 JIERK3399P ro i I3 I i 8=
Note: Note:
R1103 must always All the Power decoupling capacitors should be
R11461 OR,5% 2 R0402 12C4 SCL R11341 22K5% 2 R0402
be stuffed placed close to the power pins of RK3399Pro. T S RI145T (G ﬁm«)z 204 SDA_Ri1331 K% 2 Rodoz] OVCC-1V8S3
FA7 HO 8 32 W1 4 0 5 AT RKB3O0P 0 1 U5 4 DAL .« -SPDA
1268 SCL CC__ R11061 22K5% 2 RO402.  ~cc 1vg S3
12C8 SDA_CC___R11071 Z2KR% 2 R0402 =

NPU PMUIO1/PMUI02/GPI0O u1000w

RK3399PRO
NPU OSC&PLL NPU PMUIOL 1.8V only
NPU_RESET L P30 u30 NPU_RESET L R11051 QRA5% 2 R0402 CPU_RST NPU L
NPU_NPOR NPU_GPIO0_A2 d [j35%X NPU SLEEP STATUS NPU_VDD_0V8_S3NPU_VCC_1V8_S3 >
11121 || 2 100nF SLEEP STATUSNPUTGPIOO A4 dfaagr— ——— — (0
| —Goa0z Ixerci6v TSADC_SHUT/NPU_GPIO0_A6_z IINPU Sl NPU_SLEEP_STATUS _ R11241 QR.5% 2 R0402 _NPU_SLEEP_STATUS DET
REFCLK OUT __ C11301 || 2 100nF Y40 c1117 c1118
C0402 | [X5R 16V NPU_OSC_24M_IN AF30___npy_vDD_0V8_S3 | _100nF ~| _100nF
NPU_PMU_VDD_0V8 —VPR Ve X5R X5R CPU_INT_NPU_DET __ R11251 QR 5% 2 R0402 _CPU_INT_NPU
AF29 16V 16V
FAEE—on
TP1112 NPU_PMUIO1_VDD_1v8 PU_VCC_1v8_S3 | coz01 | coz01
,
1o Y39 | o) 058G 24M_OUT L L NPU_GPIOO_C7_Reserve R11261 QR 5% 2 R0402 _ GPIO1 C3 Reserve
NPU PMUIO2 1.8V/3.3V
V32 CPU_INT_NPU_DET
AF32 NPU_GPIO0_B0_u [~AD33 —— NPU_VCC_1v8_S3
NPU_VCC_1V8_S3 O———————"—| NPU_OSC_VDD_1V8 12C1_SCL/NPU_GPIO0_CO_d [p3; g PU_I2C1_SCL
12C1_SDANPU_GPIO0_C1_d [-5&37 K 2AvPU_Ic KOUT 32K
CLKIO_32K/NPU_GPIO0_C2 ,
AE32 U3 R1122 1 c1115
NOTE: "||_E NPU_OSC VSS 1 NPU_GPI00_CE_d |~RaSs—TyPl) o007 M CO_SLEEP_H 100nF
0SC_BPASS=0: 24M CRYSTAL NPU_OSC_VSS_2 NPU_GPIO0_C7_d C0201
0SC_BPASS=1: EXTERNAL 24M CLK IN. X5R
1 2 NPU_OSC_BPASS Y31 AG29 16V
NPU_VCC_1V8_S3 O— e~ 0702 NPU_OSC_BPASS NPU_PMUIO2_VDD [F~252——ONPU_VCC_1V8_S3 NPU_VCC_1V8.53
) NPU_I2C1_SCL 2K 5%
NPU_VDD_0V8_S3 At3g| NPU_PLL_AVDD 0V NPU VCCI05 1.8V/3.3V RO AT 2 R0z
NPU_PPLL_AVDD_0V8 - - ANZ
SPI0_MOSINPU_GPIO1_B4 u NPU 12C1 SDA ,
AF31 SPI0_MISOINPU GPIOT B5 u [-ana RIS 23K5% 2 R0402
NPU_VCC_1V8_S3 AH31| NPU_PPLL_AVDD_1v8 SPI0_CSN/NPU_GPIO1_B6_u [-aN5
NPU_PLL_AVDD_1v8 SPIO_CLK/NPU_GPIO1_B7_d
AG31 AP27
NPU_VCC_1v8_S3 NPU_VDD_0V8_S3  NPU_VCC_1v8_S3 |||— NPU_PLL_AVSS NPU_VCCIOS == ——ONPU_VCC_1V8_S3
NPU UART_DEBUG
c1116 c1119 C1120 | TP1106
100nF 100nF 100nF NPU VCCIO6 1.8V/3.3V NPU VCGIO V3 S5
X5R X5R X5R AJ22_ R11401 J00R 5% R0402 NPU UART2 TX  TP1107 A _3V3_
16V 16V 16V UART2_TX/NPU_GPIO4_A2_UI"Ako5 R11411 gﬁ%é%z R0402 NPU_UARTZ R{___TP1108 8
UART2_RX/NPU_GPIO4_A3_u -
€0201 €0201 €0201 R A kINPU Gblod na -y [AK21 TPit08 o« c1126 2
AK23_TP1105 8 SWD JTAG_DEBUG 7| 100k Rackch Fuzhou Rockchip Electronics
= = = JTAG_TMS/NPU_GPIO4_A5_u £D1100 ED1101 Conon EORE T p
ESD5451 ESD5451N X5R
i ~ Project: | RK3399Pro Al REF V11
Note: - . NPU_VCCIO6 LONPU?VCCIOJVB?S:% ESD0402 ESD0402 16v
All the Power decoupling capacitors should be = File: 11.RK3399Pro OSC/PMUIO
placed close to the power pins of RK3399Pro. - -
Date: Tuesday, May 21, 2019 | Rev: | V1.1
SOV = =
P)Tﬁ Y 2 R 25 o 200 5 I RK3399P ro HEL 5145 JIEN T B o = = Devgred oy | ot |Rmiww:| pr— | Sheot | o of 2%
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DDR Controller

Power decoupling

U1000A 10008
RK3399PRO RK3399PRO
DDRO_DO 482 £DRO_DQO DDRO_AQ |2 DRO_AD DDR1_DO 815 bor1_bao DOR1_A0 o1 YDDR1_AD
DDRO D1 ARz | DDRO_DQ1 DDRO_AT g7 DRO_AT DDR1_D1 16 DDR1_DQ1 DDR1"A1 [5g DDR1_A1
DDRO_D2 AAi| DDRO_DQ2 DDRO_A2 [~z QDDR0_A2 DDR1_D2 ‘Af6 | DDR1_DQ2 DDR1_A2 [ &g PODR1_A2 vee DDR s3
RO 23| DOR0 D3 DDRO_A3 [-————————S9DDRO_A3 DDR1D3 215 bori“bas DDR17A3 By SDDR1_A3
DDRO_D4 1| DDRO_DQ4 DDRO_A4 DRO_A4 DDR1_D4 A1y| DDR1-DQ4 DDR17A4 [ag YDDR1_Ad
DDRO_D: W1 | DDR0O_DQ5 DDRO_AS [~ NJRO A5 DDR1_DS ‘A18 | DDR1_DQ5 DDR1_A5 g7 DR1_AS
poroce - poRo D ooRo A6 -5 D0RD A6 iy 1| S0F1-006 ooRThe 27 QoORI_Ae lcﬂnn lcﬂnz lcwzua mm lcwzns lcﬂns c1207 icﬂn&
o AF2 X AT k2 - - B11 x AT 86 - 220F 100nF ~| 100nF | 100nF | 100nF | 100nF | 100nF
DDRO_DB (K2 Kooroas DDR1_D: SDDR1-A8
AE2 | DDRO_DQS DDROAS k1 812 | DOR1_DA8 DDR1_AS A C0603 00201 ==00201 ==C0201 ==00201 ==C0201 ==C0201
DDRO_DY £2 | boro_De DDRO_A9 [t DDRO_AY DOR1_D! A DOR1-DA9 DDRI_A9 [A DOR1_A9 o
DDRO_D A+ boRro_DQ10 DDRO_A10 [-2i————————$SDDRO_ATD DDR1_D10 213 boriToato DDR1_AT0 (5 DRIZAT0 = R e e
DDRO_D11 DDRO_DQ11 DDRO_A11 [-gy—————————00DDRO_A11 DDR1D11 A2 | DDR1_DQ11 DDR1“AT1 4 DR1_AT1
DDR0_D12 A DDR0_DQ12 DDRO_A12 [~z DDR0_A12 DDR1_D12 ‘13| DDR1_DQ12 DDR1_A12 [; DR1 =
DRO_| A2 boro-bata DDRO_A13 [-oa—————————SSDDRO_ATS DDR1D13 AT DDRIZDQ13 DORIZATS o DDRI_A13 - - -
DDRO_D14 AGZ"| DDRO_DQ14 DDRO_A14 [—pr;——————(0DDRO_A14 DDR1D14 14| DOR1_DQ14 DDR1”A14 g DDR1_A14
DDR0_D DDRO_DQ15 DDRO_A15 DRO_A15 DDR1_D15 Af9 | DDR1_DQ15 DDR1_A15 >DDR1_A15S
DDRO D16 V| DoRO_DA1E DORI D16 £19| DORI_DQ1S
)| DDR0_DQ17 L DDR1_DQ17 VCC_DDR_S3 VDD_DDRO_CLK VCC_DDR_S3 'VDD_DDR1_CLK
DDR0_D ﬂ DDR0_DQ18 DDRO_CLKOP 5;'7 DRO_CLKOP DDR1_D18 Qgg DDR1_DQ18 DDR1_CLKOP 33 DR1_CLKOP - o - o -
DDRO DT Y2 boro_bats DDRO_CLKON [ ¢9DDRO_CLKON DDR1_D19 328 | oriZDA1S DDR1-CLKON [Po- DR1_CLKON
DDRO_] 13- boRro-DG20 DDRO_CLK 1P [HHe——————9S0DR0 CLK1P DDR1_D20 £2 bori“oazo DDRIZCLK1P o DR1_CLK1P
DDRO_D21 5| DDRO_DQ21 DDRO_CLK1N [——————————)0DDR0_CLKIN DDR1D21 327 DDR1_DQ21 DDR1_CLKIN DR1_CLKIN OR o0
DDR0_D22 R2 | boro_Da22 £ DDR1D22 822 | boripa22 a5
RO R DbRro_Da23 DDRO_CKEQ [-Fg————————3)DDR0_CKED DDR1-D23 A2Z | DDRIZDA23 DDR1_CKEQ oo DR1_CKEO oo . oo
DDRO_D24 7| DDRO_DQ24 DDRO_CKE {—>—————————)50DR0_CKE1 DDR1_D24 B23| DDR1_DQ24 DDR1 CKE1 DR1_CKE oy o
DDRO) FZ+ DDRO_DQ25 6 DDR1_D25 Aos- DDRIDQ25 Fi2
DDRO_D26 - boRo_DQ26 DDRO_CSNO [Hae—————————¥»0DR0_CSON DDR1_D26 A2 DORIZDA26 DDR1_CSNO |5 DR1_CSON
DDR0_D27 M1 DDRO_DG27 DDRO_CSN1 [-ye—————————990DRO_CSIN DDR1_D27 225 bori“DG27 DORIZCSN1 27 DR1_CSIN
DDRO0_D28 1| DDRO_DQ28 DDRO_CSN2 [~z ——2pDDR0_CS2N DDR1_D28 ‘A26 | DDR1_DQ28 DDR1_CSN2 |57 DR1_CS2N
DDR0_D29 5| DDRO_DQ29 DDRO_CSN3 [F22————550DR0_CSaN DDR1D29 228 | bori“Da29 DDRIZCSN3 DRI_CSIN
DDRO_D30 5| DDRODQ30 s DDR1_D30 26| DDR1_DQ30 B2
DDRO_D31 DDR0_DQ31 DDRO_BAQ [ ———————0DR0_BAO DDR1_D31 DDR1-DQ31 DDR1_BAQ [-pg———————330DR1_8A0 VCC_DDR_S3
DDRO_BA1 [—gg————————0J0DR0_BA1 DDR1 BA1 [gg———————(QDDR1_BA o -
v DDRoBA2 M4 $SoDR0_BAZ £ por1_BAz 22— SSoDR1_BAZ
s
DDRO_DM1 DDR0_ODTO g, DDR1_DM1 DDR1_0DTO
ggs8 cono FH———eom o son-oom LB ———eon o lg;sy o | e | e oy [ e [ e | o ifs.f:;
DORO_DIS DDR0_DM3 He DORIDMS DDR1_DM3 Fo o603 Cmuz mnz 00201 ==Coz01 ==C0201 =201 ==C201 —=cizo1
Ya DDRO_CASN [—gg——————0DDRO_CASN D18 DDR1_CASN |55 DR1_CASN X5R X5R X5R
DDRO_DQSOP x| DDRO_DQSOP DDRO_RASN [Has————————$SDDRO_RASN DDR1_DAs0P ¢ 10| poR1_DASOP DDR1ZRASN (22 DRI_RASN YR | MR YR | KR R R on R o
DDRO_DQSOM DDRO_DQSON DDRG_WEN [-28————S5DDR0_WEN DDR1_DQSOM DDR1_DQSON DDRT_WEN DR1_WEN
DDRO_D OS*Péé A% boro_pastP DDR0_RESETN {5/ ———————3»DDRO_RST DDR1 UOSW& D% | bori_paste ooR1_ReseTn 21 DDODR1_RST -
DDRO_DQSTM DDRO_DQSIN DDR1_DQASTM DDRI_DASTN s
us DDROPLL_AVDD_0V9 (8 0AVDDOVS_DDROPLL D21 DDR1PLL_AVDD_0V9 [-75——OAVDDOVS_DDRIPLL
DDRO_DQS2P 22 Y4 DDRO_DASZP DDRO_CLK_ VDD [~/ GVDD_DDRO_CLK DDR1 UOSZP2§ D2 | bor1_Dasze DDR1_CLK_ VDD |-212—OVDD_DDR1_CLK
DDRO_DQS2M DDRO_DQS2N DDR1_DQS2M DDR1_DQSZN Vee_ove_s3 AVDDOVS_DDROPLL VCC_0ve_s3 AVDDOV9_DDR1PLL
o4 DDRO_VDD,_1 [-95—~—4—0VCC_DDR 3 i 024 DDR1_VDD_1 11— —ovce_DoR_s3
DDRo_Dassp 22 Ra| DDRO_DQS3P DDRO_VDD 2 (yig—1 DDR1_DQS3P 22 B23 | DDR1_DQS3P DDR1_VDD_2
DDRO_DQS3M DDRO_DQAS3N DDRO_VDD 3 [-po——1 DDR1_DQS3M DDR1_DQSIN DDR1-VDD_3
Us DDRO_VDD_4 11 F17 DR1-VDD_4
7| DDRO_ATBO DDRO_VDD_5 [pg 17| DDR1_ATBO DDR1-VDD_5
——{ DDRO_ATB1 DDR0_VDD 6 [rg—9 DDR1_ATB1 DDR17VDD 6§
v6 DDROVDD_7 [eio——1 F1a DR1-VDD_
—V7| DDRO_PLL_TESTOUT P DDRO_VDD 8 g G1a~| DDR1_PLL_TESTOUT P DDR17VDD 8
—{ DDRO_PLL_TESTOUT N DDR0_VDD 9 g DDR1_PLL_TESTOUT_N DDR1 VDD 9 [yrz
DDR0_VDD_10 DDR1_VDD_10 [ere—1
R7 DDRO_VDD 11 [t DDRI-VDD 11 [o1—4
DDRO_PZQ DDRO_VDD_12 DDR1_PZQ DDR1_VDD_12 [+ —— Note .
the Power decoupling capacitors should be
placed close to the power pins of RK3399
T PRI D3 H R 2 T RK3399Pr0'L‘ i quux
R1200/R1201 cannot be deleted and be placed
close to VCC er source.
R1200/R12011EM14\;’f‘c)ﬂﬂﬂlf)§, Aii J= I} 4 3£ VCC_DDR
FRLYRUR S S 5
NPU DDR Controller Power decoupling
10008
RK3399PRO
NPU_DDR_DO >—was| NPU_DDR_DQo NPU_LPDDR2/3_AOIDDR4_AO/DDR3_A9 A0 NPU_LPDDR3_AD/DDR3_A9 DDR4 LPDDR3/LPDDR2 DDR3
NPU_DDR D1 —AWaz| NPU_DDR_DQ1 NPU_LPDDR2/3_A1/DDR4_A1/DDR3_A14 Ar3q NPU_LPDDR3_A1/DDR3_A1d
NPU_DDR D2 >—A¥sr| NPUDDRDG2 NPU_LPDDR2/3_A2/DDR4_A2/DDR3_A13 [ARsg NPU_LPDDR3_A2IDDR3_A13 I a0 It
NPUDDR D3 —AWat NPU_DDR_DQ3 NPU_LPDDR2/3_A3/DDR4_A3/DDR3_A11 -2 137 NPU_LPDDR3_A3/DDR3_A11
NPUDDR D4 30 | NPU_DDR DX NPU_LPDDR?/ DRA_A4/DDR3_A2 [-r NPU_LPDDR3_A4/DDR3_A2 Al Al 414
NPUDDR D5 ¢—Awas | NPU_DDR_DQ5 NPU_LPDDR2/3_A5/DDR4_AS/DDR3_A4 ias NPU_LPDDR3_AS/DOR3_Ad
NPU_DDR D& —vee" NPU_DDR_DQ6 NPU_LPDDR2/3_A6/DDR4_A6/DDR3 A3 (3139 NPU_LPDDR3_AB/DDR3_A3 A2 AZ 413
NPU_DDR D7 &——ANa7| NPU_DDR DQ7 NPU_LPDDR2/3_A7/DDR4_A7/DDR3_A6 |“Atoqgr NPU_LPDDR3_A7/DDR3_AG
NPU_DDR D8 &—A36| NPU_DDR_DQ8 NPU_LPDDR2/3_A8/DDR4_AB/DDR3_AS [“Ag36 NPU_LPDDR3_A8/DDR3_A5 A3 A3 All
NPU_DDR D9 ¢——AUa40"| NPU_DDR_DQg NPU_LPDDR2/3_AY/DDR4_AY/DDR3_AT (~arca7 NeU LPODRS ASIDOR3 AT
NPU_DDR D10 S—AUs9| NPUIDDR_DQ10 U_DDR4_AT0/DDR3_A0 [ARag NPU DI hd hd A2
NPUDDR D11 <3 S9—A39 | \ol 00R a1 NPU_DDRA A11DDR3 A7 [-anog Py DDR: A7 45 A5 id
NPUDDR D12 ¢—Avag | NPU_DDR_DQ12 NPU_DDRd_AT2/DDR3_CASB [“aGs7 NPU_DDR3_CASB
NPUDDR D13 Awag | NPUDDR DQ13 NPU_DDR4_A13/DDR3_AB [“AF3e NPU_DDR3 A8 I A6 I
NPUZDDR_D14 o NPUZDDR DQ14 NPU DBR4_ATHDDRS_ODTO A5 NPU_DDR3_ODTO
NPU_DDR D15 ¢—Awa3 | NPU_DDR_DQ15 U_DDR4_A15/DDR3_BA1 APz NPU_DDR3_BA1 A7 AT A6
NPU_DDR D16 ¢——AWaa"| NPU_DDR_DQ16 NP BDRA A16/DDR3 RASB [“AF3s U_DDR3_RASB
NPU_DDR_D17 —Av3a~| NPU_DDR_DQ17 PU_DDR4_A17 [ A8 A8 #5 NPU_VCC_DDR_S3
NPU_DDR D18 AYs3| NPU_DDR_DQ18 ¢
NPU_DDR_D19 AY32-| NPU_DDR_DQ19 4O A9 AY A1 T
NPU_DDR_D20 o AW32 | NPU_DDR_DQ20 NPU_DDR4_BAO/DDR3_BA2 (A 140 ggNPu DDR3_BA2 410 80
NPU_DDR D21 {Avar | NPU_DDR Da21 NPU_DDR4_BA1/DDR3_A12 NPU_DDR3_A12 cuzzs | cuzr | crzs | ciam | Gz | o1z | oz | ctas ci2as ci235
NPU_DOR D22 {——Aws1_| NPU_DDR D22 AG20 . 411 AT e 7| 100 7| toone - 1000 - 1000 - 1000 - 1000 7| 100nF 7| 1000k
NPU_DDR_D23 —Aw9 | NPU_DDR DQ23  NPU_LPDDR2/3_CSBO/DDR4_CSO/DDR3_A10 |-AF35 ggNPu LPDDR3_CS0/DDR3_A10 5
NPUZOOR D24 S—AWag| NPU_DDRDQ24 NPU_LPDDR2/3_CSB1/DDR4_CS1/DDR3_CSB1 NPU_LPDDR3_CS1/DDR3_CSB1 W1z CASE
NPU_DDR D25 ¢—AY30 | NPU_DDR_DQ25
oo DoR 050 A\ BOR 035y eooras oxoone cueioons o |- AR ooors cueon cue A13 18 i | Gt | Gaon | o | Sl | E8n | o | Sl
NPUZDDR D27 ¢—AWas | NPUDDR DQ27  NPU_LPDDR2/3_CKB/DDR4_CLKN/DDR3_CKB NPU_LPDDR3_CLKN/DDR3_CLKN i ]
v oot & S el on odee , i
J_DDR | Awa7 | NPU_DDR_DQ29 NPU_LPDDR2/3_ODTO/DDR4_ODTO/DDR3_A15 [~aF37 ggNF'u LPDDR3_ODTO/DDR3_A15 115 Eil
NPU_DDR D30 ¢—Ava7| NPU_DDR_DQ30 NPU_LPDDR2/3_GDT1/DDR4_GDT1/DDR3_ODT1 NPU_LPDDR3_ODT1/DDR3_ODT1 Not:
NPU_DDR D31 >—AY2T] NPU_DDR D31 AR39 416 RASE i
NPU_DDR4_RESETN/DDR3_RESETN DPNPU_DDR3_RESET T AII the Power decou s} capacutors should be
h in T
e 08 posoe. 6 gﬁ NPU_DDR_DQSOP NPU_DDR4_BGOIDDR3 BAO [-Age——— 5 m— AT it >L 5 fivewﬁoz‘ i )npkg39gp?'oli_ IR 39 e
NPU_DDR_DQSON NPU_DDR_DQSON NPU_DDR4_BG1/DDR3_WEB NPU_DDR3_WEB ACTH CSE0 T LR 2 Z o o
AT3T NPU_DDR4_ACTN/DDR3_CsBo [AP22 DINPU_DDRS_CSB0 BAO BAZ
NRBER DS & AT Npu-poR paste A7 EAL 412
NPU_DDR_DQS1N NPU_DDR_DQS1N  NPU_LPDDR2/3_CKE/DDR4_CKE/DDR3_CKE DINPU_LPDDR3_CKE/DDR3_CKE
NPU_DDR_DQS2P A3 NPU_DDR DOS2P NPu-ooR_veRFo AL oo gg? ﬁgg
oo AU32 AK3S
NPU_DDR_DQS2N 22 §2: NPU_DDR_DQS2N NPU_DDR_RZQ e R T [I R & &=
NPU_DDR VDD_1 [-AM3S o  ONPU_VCC_DDR_S3
NPU_DDR_DQS3P 22 iﬁ NPU_DDR_DQS3P NPU“DDR VDD 2 [-ARSe — CKE CKE CEB
NPUZDDR_DQS3N NPU_DDR_DQS3N NPUDDRVDD_3 [FARer—1 CKE CKE CXE
NPU-DDR VDD [AS33
05—
NPU_DDR_DMO AR NPU_DDR DMO NPU_DDR_VDD_6 [Anaz— CSB0 CSB0 410
NPUZDDR_DM1 | NPUZDDR DM 1 NPUZDDR_VDD_7 [Apag—1 CSE1 CSE1 CSEL
NPU_DDR_DM2 ‘ATs2 | NPUZDDR_DM2 NPU_DDR_VDD_8
NPU_DDR_DM3 NPU_DDR_DM3 AN33 0DTO 0DT0 AlS
NPU-DDR-AVSS ODT1 ODT1 ODTL
= RESETN RESETH

=3 . .
N Fuzhou Rockchip Electronics
Project: | RK3399Pro Al REF V11
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EMMC Controller

u1000C
RK3399PRO

EMMC_DO
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7

EMMC_CLK
EMMC_CMD

EMMC_STRB
EMMC_CALIO
EMMC_TP
EMMC_COREDLL_0V9
EMMC_VDD_1V8

R13011 22R 5% 2
R0402 ;;

D35
<

J25 R13001 10K 1% 2 |||.
I

J26 BOZO1

| k24 Svcc_ove_s3
| K24 Svcc_1vs_s3

VCC_0V9_S3 VCC_1Vv8_S3

C1300
100nF
C0201
X5R
16V

Note:

C1301
100nF
C0201
X5R
16V

EMMC_DO
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7

EMMC_CLKO
EMMC_CMD

EMMC_STRB

All the Power decoupling capacitors should be

placed close to the

RK3399Pro Ha Y5 &

f&gwer pins of RK3399Pro.
ﬁﬁﬁ%/ﬁi%&%@ﬁ‘ﬁﬁp

T RETACE

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 500hm+/-10%;

5.The trace spacing with other signals

follows the 3W rule;

6. R13OO should be place close to RK3399Pro;

EMMCAS 5 B T ) -

1.Datafo: 7]1. CMDFHStrobe®&sH 147 & £k J- L HhB@ &5 5

2H P AZ /N T-200mi I 5

2. CLKF bt st = 2k, 5545 5 i F2 /)N T-20ps;
3K /N T18.93 95

4 {3 = BB 1] £ 500hm+/ - 10%;

515 5 5 HAhAE 5 B9 R PEIZEAE 3W U 5
6.R13005E I TRK3399ProJil & ;

Rackchip
Fth il F

Fuzhou Rockchip Electronics

Project: | RK3399Pro Al REF V11
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U1000J
RK3399PRO
U1000F
RK3399PRO PCIE2.1
R36 _ PCIE_TXOP
USB2.0 for Type-CO! USB2.0 HOSTO&L USB20 AVDD 06 USB20 AVDD 1VBYCGIO 3V3 SO0 P ETxo [ -R37__PCIE_TXON
TYPECO@P& g //:J TYPECO_DP USB20_HOSTO_DP mg nggg :8?8 BTA "o T o o | P40 Pcie Rxor
TYPECO_DM Ati7 | TYPECO_DN USB20_HOSTO_DN PCIE_RX0_P [F539PCIE RXON
AR17_| TYPECO_ID L39 C1402 C1403 C1404 PCIE_RXO_N
TYPECO_U2VBUSDET ); TYPECO_U2VBUSDET USB20_HOST1_DP 7745 §§ g osT1DP ~| 100nF ~| 100nF ~| 100nF R40 _ PCIE TX1P
USB20_HOST1 DN 0ST1_DM PCIE_TX1_P
1 0201 0201 0201 R39___PCIE_TXIN
R0402 1% R1400 USBO_RBIAS X5R o X5R X5R PCIE_TX1_N
16V 16V 16V U37__PCIE_RX1P
ALL USB2.0 POWER |TEsssssssssssssss"=""9 PCIE_RX1_P ;36— PCIE_RXIN
USB3.0 for Type-CO USB20 AVDD Ovg |V24 USB20 AVED OVOR14221 IR.5% 2 RO201 ycca oveso | = = = PCIE_RX1N
TYF’ECOJX1F‘§§ :v;g TYPECO_TX1P USB20_AVDD_1V8 %ﬁ USB20 Av'D VER14231 AZ 2 RO201_cycc_Tvs_So ] For typecO power PCIE_TX2_P —xxgg
TYPECO_TX1N TYPECO_TX1M USB20_AVDD_3V3 ' OVCCIO_3V3_S0 ] PCIE_TX2_N [— X
TYPECO_RX1P &vu‘: TYPECO_RX1P Place surg? grotectlon resister closed to SO(= PCIE RX2_ P %g
TYPECO_RX1N TYPECO RX1M USB2.0 for OTGL P L X T PCIE RX2 N 22
AY14 AT14 U40
TYPECO_TX2P TYPECO_TX2P USB20_OTG1_DP :§ g SB20_OTG1_DP USB20_AVDD_0V8 USB20_AVDD_1V8 VCCIO_3V3_S0 PCIE_TX3_P [~{j39™%
TYPECO,TX?N& AWI4 ] TYPECO_TX2M USB20_OTG1_DN ﬁg;“ SB20_OTG1_DM - - - - o PCIETX3_N (229
A1 USB20_OTGT ID [Hara Va0
TYPECO,RX?Pg Ay73 | TYPECO_RX2P USB20_OTG1_VBUS TP1421 1430 1431 1433 PCIE_RX3_P [j39%
TYPECO_RX2N TYPECO_RX2M N39 1 2 I ~| 100nF 100nF ~| 100nF PCIE_RX3_N ==X
USB20_OTG1_RBIAS 5 ' P
TYPECO_SBU §§ AT ypeco_auxe R1401 133K % R0402 cozo1 cozo1 coz01 PCIE_RCLK_toom_p | B35 PCIE REE cLkp
TYPECO_SBU2 TYPECO_AUXM eV eV eV PCIE_RCLK_100M_N
TYPECO_SBU1_DC §§ AT | rvpeco Auxp pp py | USBS-O for oTeL g — — Vo5
TYPEC0_SBU2_DC TYPECO_AUXM_PU_PD USB30_TX1P [Fawqe —QQUSB30_TXIP N E b2 N PCIE_AVDD_0V9 [0 VCC_0v9_S3
TP1404 AH18 USB30_TX1M SB30_TXIM or usbz power w24
O—————"""+ TYPECO_U3VBUSDET AW PCIE_AVDD_1V8 [—+~+————————0VCC_1V8_S3
1 2 AD19 USB30_RX1P ["Av75 32533*??13
R0z 6% % Roaez TYPECO_REXT USB30_RX1M - PCIE design rules:
usBao_RexT [FAEZIRMIL ABR A2 1% 4, 1.Max intra-pair skew < 4ps;
VCCA_OV9_ SO VCC_1V8_SO  VCCIO_3V3_S0 2_Max inter-pair skew < 1.6ns;
VCC_1V8 83 VCC_0V9_S3 i -
vccxxfovsfsoo—ﬁ TYPECO_AVDD_0V9_1 USB30_AVDD_0V9_1 boVCCA,OVQ,SD o - -o°%% 3.Max trace length < l4inchs;
TYPECO_AVDD_0V9_2 USB30_AVDD_0V9 2 1405 1406 C1407 g-_f\lll_ax a|!0weg via iog’h /0%
AA18 AA21 | 100nF | 100nF 100nF C1400 ci401 2- IFace Impedance ohm+/-10%;
o———AAI8 e - = Z -
Vee_1ve_so TYPECO_AVDD_1V8 USB30_AVDD_1v8 Vee_1ve S0 0201 0201 €0201 100nF 100nF 6.The trace spacing with other signals
veeio_3v3_soo———AB18 | oo avbp sva USB30_AVDD_3v3 FAAZ2_oveCIo_3v3_so xR xR XeR Coaot Gox01  follows the 3W rule;
Tov tov  PCIEAS S B it R
= = = - ﬁﬁﬁl’ﬂ)ﬁ%d\?@s-
i For usb3 power = = 2. 725 XA FS 7N T 1. 6ns;
Note: B : 3R AN T 140 s)
All the Power decoupling capacitors should be P AR J=Su ik & e
placed close to the power pins of RK3399Pro. 5. {%XH‘I}HBH 1) 7E L000hm+/-10%;
%ﬁ%ﬁL%%@wAw@mem%ﬁngEo 6. 2 5y %55 AL 5 1 ) B3 4 3w s

NPU PCIE/USB

u1

000Y

RK3399PRO

NPU USB2.0 OTG

NPU_USB20_OTG_DP
NPU_USB20_OTG_DM
NPU_USB20_OTG_ID
NPU_USB20_OTG_VBUS

NPU_USB20_AVDD_0V8
NPU_USB20_AVDD_1V8
NPU_USB20_AVDD_3V3

AC36__NPU_OTG DP__ R14061 Z,ZRS“@ 2 _R0201 USB20_HOSTO_DP
| AC37 NPU OTG DM __ R14071 % 2 _R0201 USB20_HOSTO_DM

NPU USB3.0/PCIE2.0

NPU_USB30_SSTXP/PCIE_TX0P
NPU_USB30_SSTXN/PCIE_TXON

NPU_USB30_SSRXP/PCIE_RXOP
NPU_USB30_SSRXN/PCIE_RXON

NPU_PCIE_TX1P
NPU_PCIE_TX1N

NPU_PCIE_RX1P
NPU_PCIE_RX1N

NPU_PCIE_REFCLKP
NPU_PCIE_REFCLKN

NPU_USB30/PCIE_RBIAS
NPU_USB30/PCIE_VCCA_0V8
NPU_USB30/PCIE_VCCD_0V8

NPU_USB30/PCIE_VDDREF_0V8

NPU_USB30/PCIE_VCCA_1V8

a3 i"mzrﬁ JELEACS i e
AG32 C0201 X5R 16V

]

]

] ]

AF33 R14241 JR.5% 2 RO201  npy voC_tve s3 |

C02071 X6R 16V I !

]

] Place surge pr rotection resister closed to Soq
1 R LA BT SOCT 7L
-

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;
01;_77—i1ﬂ‘+)h)ﬂj

FE53 XX W AWAS /N T 4ps;

KGR NT6 TN

Gy e e L > T 6

2GRS B FH P47 i1 £.900hm+/ - 10%:

Gy x5 FUABAR 5 14 ) 2 WS

6.The trace spacing with other signals
follows the 3W rule;

USB3. 05 ‘5 BT ML -

1 fé%ﬁﬁl’ﬂ)ﬁﬁvd\$4 S;

X RXI) 22 53 % 2 [A] ki #% /N T-1 . 6ns ;

["AC35 LT
AC34 R14101 47K, 540 2 R040Z Zpy vecio_sv3_s3
|mEEsssssssssssessseE- NPU_VDD_0V8 NPU_VCC_1V8 NPU_VCCIO_3V3_S3
AJ33__NPU_VDD 0V8 | R14081 ARA5% 2 R0201
ALSS NPUTVCC Ve 4 Rid08 T 3E\3i 2 RO20TG, U vec Ve o :
AKS3 ONPU_VCCIO_3V3_S3 | C1418 | c1a19 _| c1434
' ! 100nF 100nF 100nF
Place surge protection resister closed to sod C0201 C0201 C0201
LR TS0 e e e XeR o XoR o XeR
AC39 _NPU_PCIE_TXOP C1420 1 || 2 100nF C0201 X5R 16V__ PCIE_RXOP
AC40__NPU_PCIE_TXON C1421 _1_|[_2_100nF_C0201 X5R 16V___PCIE_RXON =
Note:
AD39__NPU_PCIE_RXOP C1422 1 || 2 100nF C0201 X5R 16V__ PCIE_TXOP - -
AD40__NPU_PCIE_RXON C1423 1| [2 100nF C0201 X5R 16V __PCIE_TXON ALl the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
AA36__NPU_PCIE_TX1P_C1424 1 || 2 100nF C0201 X5R 16V__ PCIE_RX1P ;:)Tﬁ PRI 2 R R, 250 0 20 5 T RK3399P ro FEL Y5 /7 I T
AA37__NPU_PCIE_TXIN C1425 1 |[_2_100nF_C0201 X5R 16V___PCIE_RXIN
Y36 NPU_PCIE_RX1P C1426 1 || 2 100nF_C0201 X5R 16V__PCIE_TX1P USB3.0 design rules:
Y37 __NPU_PCIE_RXIN C1427_1_|[_2 _100nF_C0201 X5R 16V___PCIE_TXIN 1.Max intra-pair skew < 4ps;
AB39__NPU_PCIE_CLKP C1428 1 || 2 100nF C0201 X5R 16V PCIE_REF_CLKP 2_Max length skew between TX and RX < 1.6ns;
AB40__NPU_PCIE_CLKN C1429 1 _|[ 2 100nF C0201 X5R 16V___PCIE_REF_CLKN 3.Max trace length < 6inchs;
AD34 , ) 4 _Max allowed via < 4;
R o oozl 5.Trace impedance 90ohm+/-10%;

) 2 \ +: I ) .
g %Zgi l{%;&%f} ;H%g;ﬁg’—; 314/1 /100/ Rc‘gg”gg Fuzhou Rockchip Electronics
QST (=900hm+ s .
o er'g}tﬁfj ﬁ -7 E’]IE{J HEJ\%{}E3W)?WJ Project: | RK3399Pro Al REF V11
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US1C&SARADC

Note:

Reserve ADC_IN2 for firmware update.lf ADC2_KEY_IN=0V at power-on reset,then system will enter into Recovery/MinilLoader
FEHADC_IN2F TR T2, R ALIE AL U SEADC2_KEY _INNAKH ST, FHGi4si ARecovery/MinilLoaderfiz.

U1000Q SARADC design rules:
RK3399PRO 1.The trace spacing with other signals
usic follows trrze+§w ljule;
AT1 SARADCAS 5 11 HE ] «
o STRonE i 1. 7250k 5 Ho At 25 o 1) B SR 4 3W 5 5

USIC_AVDD_0V9

ABZL_%
ACZA_%

USIC_AVDD_1V2

SARADC 1.8V
w27

ADC_INO [—yzg >

ADC_INT 5=

ADC_IN2 [~57 >2ADC2_KEY_IN
ADC_IN3 525 ADC3_HP_HOOK

ADC_IN4
ADGINS AA27 _ADC5_BOARD_ID

AA24

ADC_AVDD C1500 VCC_1V8_S0

| 100nF Note:

2ot All the Power decoupling capacitors should be
~ 1sv placed close to the power pins of RK3399Pro.
= PITA FEL U 25 R FL S 0 2T E T RK3399P ro Fi Y5 IR, .

VCC_1V8_S0
o}

R1500
10K
R0402
1%

1 ADC2 KEY_IN ADC5_BOARD _|D

1 2
R501 Mo 700K Rogoz  OVCC-1V8.S0
1501

) 1 2 I
nF Ri502" % 100§ R0402 [P

—X5R 1|2

25V C1502 ] [100nF X5R 16V C0402
C0201

Vboard_i1d=1.8V, Version:V10;
Vboard 1d=0.9V, Version:V20;

— s V=0 Rackchi i i
Vboard_id=0V, Version:V30; proear @g Fuzhou Rockchip Electronics

Project: | RK3399Pro Al REF V11
File: 15.RK3399Pro SARADC/USIC
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VOP/CIF

U1000P
RK3399PRO

AP102 1.8V/3.0V OPTIONL

12C2_SDA/NOP_DO/CIF_DO/GPIO2_A0_ IF_DO - -

|202 SCL/VOP_D1/CIF_D1/GPIO2_A1_ IF_D1 FOI‘ le Camera,ﬂo used dOﬂ T Stuff
VOP_D2/CIF_D2/GPIO2_A2_ IF_D2
VOP_D3/CIF_D3/GPI02_A3_« IF_D3 K CIF_CLKO

IF D4
A = INTPa)
VOP_D6/CIF_D6/GPIO2_A6_ IF_D6 PN |

|m7wmmpmmpmmmmm IF_D7 - s an en en en en En ED ED e e EP EP EP EP EP P P >G> G @ @ o oo oo o

Fes=ss——ce——cc-cccoooooo--oq

12C7_SCL/VOP_CLK/CIF_VSYNC/GPIO2_B0_ ; IF_VSYNC OPTION2
12C6_SDA/SPI2_RXD/CIF_HREF/GPIO2_B1_ <C:E_QEEIF |
12C6_SCL/SPI2_TXD/CIF_CLKIN/GPIO2_B2_ CIF ok oufCIF- ] .
SPI2_CLK/NOP_DEN/CIF_CLKOUTA/GPIO2_B3_ —= For mipi camera,No used don"t stuff
SPI2_CSNO/GPI02_B4_ S>DVP_PDNO_H

SOMIPI_MCLK

. R1601 1 2 R0402 1|2 I,
APIO2_VDDPST OVCC1V8_DVP_S0 RAA2 RO e I CO402|||

C1602 _| C1603
100nF ~| 100nF NOTE:

:>1<65\Ff fgf} R1600/R1601 Place on the same junction
co201 | co201 and close to RK3399Pro side.

Note: = =
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.

bﬁﬁ F Y5 25 R0 H 25 06 AT S T RK3399P ro HHL ¥ A8 JIR I .

NPU CIF

U1000M
RK3399PRO

NPU VCCIO2 1.8V/3.3V

NPU_CIF_D2/GPI02_A4_d %300 NPU_CIF_D2
NPU_CIF_D3/GPIO2_A5_d 559 NPU_CIF_D3
NPU_CIF_D4/GPIO2_A6_d 3 NPU_CIF_D4
NPU_CIF_D5/GPIO2_A7_d NPU_CIF_D5

AB29 NPU_CIF_D6
P28 NPU_CIF_D7
R29 > NPU_CIF_D8
AD29 QINPU_CIF D9

NPU_CIF_D6/GPIO2_BO_d
d
d
d
4 |-AC29 QNPU_CIF_VSYNC
d
d
d

NPU_CIF_D7/GP102_B
NPU_CIF_D8/GPI02_B
NPU_CIF_D9/GPIO2_B
NPU_CIF_VSYNC/GPIO2_B
NPU_CIF_HREF/GPIO2_B
NPU_CIF_CLKIN_GPIO2_B
NPU_CIF_CLKOUT/GPIO2_B

NPU_VCC_1V8_S3
o

nz QINPU_CIF_HREF
2 QNPU_CIF_CLKIN
QINPU_CIF_CLKOUT

NPU_CIF_DO/GPIO2_C0_d |-aae NPU_CIF_PDNo R1603
NPUCIF_D1/GPIO2 C1_d _CIF NPU_VCC_1V8_S3 :
NPU_CIF_D10/GPIO2_C2.d (e NPU_CIF_RST _VCC_1v8_ R0402
NPUCIF_D11/GPI02 C3_d NPU_CIF_PWREN_H

4
5_
6_
7_
0_
1
2
3_
4
5
6
7
0_
1

NPU_12C3 SCL

AF27 C1604
NPU_I2C3_SCL/GPIO2_DO_u NPU_I2C3_SCL
NPU_12C3_SDA/GPIO2_D1_u [-AE2 >2NPU_I203_SDA 100nF NPU_I2C3_SDA

o 18V
AG27 0201

NPU_VCCIO2 -~ ————ONPU_VCC_1V8_S3
= Rackdl M2 Fyzhou Rockchip Electronics
Note: i it ft HE T

All the Power decoupling capacitors should be Project: | RK3399Pro Al REF V11
placed close to the power pins of RK3399Pro. File: 16.RK3399Pro VOP/CIF
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U10000 U1000L U10006
RK3399PRO RK3399PRO RK3399PRO
EDP V1.3 MIPI DSIO NPU MIPI CSI
A29 _ EDPTXOP_C17051 || 2 100nF C0201 X5R 16V ATY AY22
EDP_TXOP 555 EDPTXON 17061 1 5 100nF G0207 X5R ey QoEDP-TX0P MIPI_TX0_DOP —ggmlF’LTXO,DOP NPU_MIPI_RX_DOP —gngU,M\F’LRX,DOP
EDb 0N | B29 _EDPTXON C170671 | ["2 1000 C0201 X5R 16V ggEDPJXON M0 Don AU IPITTX0 DON PO MBI R DN [AW22 PUMIPI_RX_DON
A30 __EDPTX1P_C17071 || 2 100nF C0201 X5R 16V AT8 AY21
EDP_TX1P MB350 EDPTXIN 17081 1 5 100nF G0207 X5R ey QoERP-TX1P MIPI_TX0_D1P —ggmlF’LTXO,DWP NPU_MIPI_RX_D1P —gngU,M\F’LRX,DW
EDb D1 [ B30__EDPTXIN C17081 | ["2 100nF C0201 X5R 16V ggEDPJXW Mo D AU PITXO DIN PO MBI R DN [AW21 PUTMIPRX DN
A31 __EDPTX2P_C17091 || 2 100nF C0201 X5R 16V AT4 AT20
EDP_TX2P FB3T EDPTON 171011 5 100nF G0207 XoR Tav QoEDP-TX2P MIPI_TX0_D2P —ggmlF’LTXO,DZP NPU_MIPI_RX_D2P —gngU,M\F’LRX,MP
EDb ok | B31__EDPTXON C17101 | ["2 1000 C0201 X5R 16V §§EDUXZN MBI Tx0 Dok [ ARS IPITTX0 D2N PO MBI X D [-AU20 PUMIPIRX_D2N
A32 _ EDPTX3P_C17111 || 2 100nF C0201 X5R 16V APG AW19
EDP_TX3P MB35 EDPTGN 17121 1 5 100nF G0207 XaR ey QoEDP-TX3P MIPI_TX0_D3P —ggmlF’LTXO,mP NPU_MIPI_RX_D3P —gngU,M\F’LRX,DBP
EDP TxaN [232—EDPTXSN C17121 W@EDPJXM MIPITX0 DaN AP SSMIPI_TX0_D3N NPUMIPI RX DaN -1 SONPU MIPIRX D3N
EDP_AUXP | A28  EDPAUXP C17251 | Wg;DPJ\UXP MIPI_TXO_CLKP ggmlPI’TXO’CLKP NPU_MIPI_RX_CLKP w—ggmpuiM\PLincLKP
EDP_AUXN DP_AUXN MIPI_TX0_CLKN IPI_TX0_CLKN NPU_MIPI_RX_CLKN [ )NPU_MIPI_RX_CLKN
G20 AF12__ R17001 402K 2 1%
EDP_DC_TP |57 MIPI_TX0_REXT I
EDP_CLK24M, IN I - UL e ——- l-------.i NPU_MIPI_RX_AVDD_ovs FAM24 __ ONPU_MIPI_AVDD_0V8
R ,
EDP_REXT T ezl MIPI_Tx0_AvDD_1vs 812 -2a0ell —qyee_1ve_So | NPU_MIPI_RX_AVDD_1v8 [FAN24—GNPU_MIPI_AVDD_1v8
Coz0t X5R 16V [i
H20 surge pr otectlon resister closed to SO
EDP_AVDD_0V9 OVCCA_0V9_S0 MIPI CSI10 !Né%%%};@m SOCJi _________1 NPU MIPI DSI
EDP_AVDD_1V8_1 76— OVCC_1V8_SD wie_rxo_pop -ANS—RER BB NPU_MIP1_T_00P |18 —RETTET-Bon
EDP_AVDD_1V8 2 1713 | cima MIPI_RX0_DON [F~———————— NPU_MIPI_TX_DON |-
100nF | 100nF AW4 __NPU_MIPI_TX_D1P AY24 __NPU_MIPI TX D1P
L MIPI_RX0_D1P Fayz—NPUMIPITX D NPU_MIPI_TX_D1P AW ad—NPUMPITXD
223{01 223{01 MIPIRX0 DN [AYA __NPU_MIPLTX DN PO MIb T D1k [AW24_NPU_MIPLTXDIN
o0 desin rules: e 0 o |G UE s o oo B M BT
1.Max intra-pair skew <4 ps; = Note- MIPI_RX0_D2N [~ NPU_MIPI_TX D2N ==
2_Max tr length < 6inchs;
3 ng ;I?g\?vedev?; g 46_3 cns: All the Power decoupling capacitofs shoulfl be MIPI_RX0_D3P [Far2—No BB Ban NPU_MIPI_TX D3P [FAZ2—NEE-MELTX 230
4 Trace impedance 900hm+/-10%: placed close to the power pins of]RK3399Pro. MIPLRXO D3N [—— NPU_MIPL_TX D3N [~
- - . ’ KNI V5 I AW3 __ NPU_MIPI TX_CLKP AT23 _NPU_MIP| TX_CLKP
5.The trace spacing with other S|gnai'}§;ﬁ FRLUA D L 7 6 2B JERK3399P o 1R AT A I i L MIPI_RX0_CLKP [AV3—NPUMIPTTX"CLKN NPU_MIPI_TX_CLKP -aUzs—NPU MBI TXGLKN
follows the 3W rule; MIP_RXO_CLKN == NPU_MIPI_TX_CLKN [——————————
;
eDPA{Z 2 eI - MIPL RX0_REXT |-AE14_RI7031 40RCA 2 R[/>402 J.l s
22Oy N RS 2T 4Aps: |m—————— drndecennen oo NPU_MIPI_TX_AVDD_0V8 [-~2————ONPU_MIPI_AVDD_0V8
23 R L N T 6T o
%;} T%EJJJ ?E‘%(%Ej;/'\ﬂ:4/l‘ MIPI_RX0_AVDD_1v8 814 lvccgvsﬁso ] NPU_MIPI_TX_AVDD_1v8 FANZS ONPU_MIPI_AVDD_1v8
FOH o s | —10%- co201 X5R 16V
ﬁXJ EHA%EFBJEQOth*“/ }9/0, | ge protection resister closed to SOQ
43550 5 At AS 5 1 5] 2E G 3W 5 ) MIPI DSI1/CSI1 Fﬁf%fFﬂil’JiSEﬁsocﬁsz H
o == S Note-
MIPI_TX1/RX1_DOP Am—gngF’UXWRXLDOP - _ R
HDMI MIPI_TX1/RX1_DON [~=—————————))MIPI_TX1/RX1_DON the Power decoupling capacitors should be
AP2 placed close to the power pins of RK3399Pro.
Faps ————————— IPI_TX1/RX1_D1P
U1000K m:;:f&q;&;::g:z AP1—§§::|F:|:T>(1/R)<1:D1N P)Tﬁ FEL YR 25 R R 25 0 201 5E T RK3399P ro FHL 5 A5 TIN50 -
RK3399PRO MIPLTX1/RX1_D2P [H-re————————— ggmlpljxmxtmp
HOMI2.0 MIPI_TX1/RX1_D2N [ )MIPI_TX1/RX1_D2N
AW7 _R1712_1 22R5% 2 R0402 AU2
HDMI_TXOP DMI_TX0P MIPI_TX1/RX1_D3P —ggmlF’LTXWRXLDSP
HDMI TxoN AL —RITIS 1 22R% 2 _R0402 gg:DMLTXON MIPLTX1/RX1 D3N A SSMIPI_TX1/RX1_D3N
AW8 _R1714 1 22R5% 2 R0402 AR2 | Attty |
HDMI_TX1P OMI_TXTP MIPI_TX1/RX1_CLKP ggm'PUX”RXtCLKP NPU_VDD_0V8_S3 NPU_MIPI_AVDD_0V8
HDMI XN [FAY8RITIS 1 22R% 2 R0402 ggumm;xm MIPLTX1/RX1 GLKN PR SSMIPI_TX1/RX1_CLKN : :
AW9 _R1716 1 22R5% 2 R0402 AF11_R17041 402K 2 1%
HDMI_TX2P DMI_TX2P MIPI_TX1/RX1_REXT i !
HDMI_TX2N AY9 _RITIT 1 2Z2R%% 2 Ro402 gg:DMLTXZN - - |m————ecee-- ﬁ--------- ] :
- - : H
,
i TGP MIPI_TX1/RX1_AVDD_1v8 [F2€ AR T vlccgvsfso H H :
HbmI_TCP Y gﬁ = 0201 X5R 16V '
HDMLTCN 2 0504 DMI_TXCN ce surge protectlon resister closed to SOQ : !
. DNP Note: RIUHLISESOCHE: e ) H :
HOMI_HPD [FAE1S RITOTT A~ 2 R0402 HDMI_PORT_HPD All the Power decoupling capacitors shou e H H
Hom_RexT [FAF1S R17021 28K~ 2 R0402 Y placed close to the power pins of RK3399Pro. H !
- % P)Tﬁ PR 2SR PR 0 21 ST RK3399P ro A U EY TR S o ] '
! ]
AA1E NPU_VCC_1v8_S3 NPU_MIPI_AVDD_1V8
OVCCA_0V9_SO -
AvDEoves [AATT T = MIPI design rules: : :
- | apte 1.Max intra-pair skew < 4ps; 1 '
HDMI_AVDD_1V8 ~OVCC_1v8_S0 2_Max length skew between clk and data < 7ps; 1 1
o| Simos | 1723 | S22 | cirod 3.Max trace length < 7.2inchs; [} ]
ni ul . /ul ni 1 < -
==C0201 =—=X5R —=X5R  =—C0201 4.Max allowed via < 4; - ! !
X5R 6.3V 6.3V X5R 5.Trace impedance 1000hm+/-10%; _ ] 1
16V C0402 co402 | 16v 6.The trace spacing with other signals ! ]
HDMI design rules: - L follows the 3W rule; ! ]
1.Max intra-pair skew < 4ps; = MIP I S5 Bt ) - H !
2.Max length skew between clk and data < 80pS' 1. 2253 XX P A% /N T-4ps: : lace surge protectlon resister closed to sod
3.Max trace length < 9.8inchs; 2.Clk %Dataa’]fﬁj\ﬁéﬂ[aj s % /N T 7ps; H I {4 H B SOCTA 7
4 _Max allowed via < 4; 3. E RN TT 205 ceccccccccccccccccae--
5.Trace impedance 100ohm+/-10%; 4 FEhy ﬂfﬁeEL}Lﬁﬂzm/I\ﬂM/\
6.The trace spacing with other signals 5. 225 % BLAL4% ] £ 1000hm+/ -~ 10%:
follows the 3W rule; 672 7 A5 HCAAZ 5 PR [ PELEEATG 35
HOWI 123 3 =)
1. Z250 X0 N R F% /N T 4ps Rackch, Fuzhou Rockchip Electronics
2. Clk’ﬁDataE’Jfﬁj\Xj‘QH[ElJ{ﬂ % /N T-80ps; koo odi e
3. AT /N 9.8 Project: | RK3399Pro Al REF V11
4. ﬁ)‘XTTﬁ&?L?LﬁSZm"\T4/\ -
5. 2553 %F BH L% il 7£. 1000hm+/-10%:; File: 17.RK3399Pro Display
6. 2543 %F 5 HABAE 5 14 1] HEJ\%T}E3W)E Il 5 Date: Tuesday, May 21, 2019 | Rev: | V1.1
Designed by: Linus.Lin Reviewed by: | <Checker> | Sheet: | 15 of 46
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U1000! U1000R
RK3399PRO RK3399PRO
API01 3.3V only SDMMCO 1.8V/3.0V Auto
o P ,
MAC_TXD2/SPI4_RXD/GPIO3_A0_d 5221 M’;g &Bg g]gg?] 5.,: g gﬁgg QPHY_TXD2 SDMMC0_DO/UART2A_RX/GPIO4_BO_u ,g% S SDMMC0_DO/UART2_RX
MAC_TXD3/SPI4_TXD/GPIO3_A1_d 59 >m‘é,%(%32 SDMMCO_D1/UART2A_TX/GPIO4_B1_u 3z SDMMCO0_D1/UART2_TX
MAC_RXD2/SPI4_CLK/GPIO3_A2_u | 3 SDMMCO0_D2/APJTAG_TCK/GPIO4_B2_u SDMMCO0_D2/JTAG_TCK
E26 9 - -
MAC_RXD3/SP14_CSNO/GPIO3_A3_u 556 WAC TXD0 Ri8021T 228 5% 2 R0402 GAC_RXD3 SDMMCO_D3/APJTAG_TMS/GPIO4_B3_u ::2 SDMMCO_D3NTAG_TMS
MAC_TXDO/SPI0_RXDIGPIO3 _Ad_d |-Dao—rC~00—R18021 RA% 2 R0402 ivates] SDMMCO_CLKOUT/MCUJTAG. TCK/GPIOA_BA d | agq— ool AR % 2 ROT62 SO0 CIK
MAC_TXD1/SPI0_TXD/GPIO3_A5_d i SDMMC0_CMD/MCUJTAG_TMS/GPIO4_B5_u _
MAC_RXDO/SPI0_CLK/GPIO3_A6_u 52277 MAC_RXDO ISDMMCO_VDDPST VEeIo_SD_so
MAC_RXD1/SPI0_CSNO/GPIO3_A7_u MAC_RXD1 O From internal
sommco_voopsT (28—t i et sz wrl 1800
MAC_MDC/SPI0_CSN1/GPIO3_BO_u V) MAC_MDCLK T23 ~| foonF
MAC_RXDV/GPIO3_B1_d KMAC_RXDV SDMMCO0_VDD [—==——————0VCCIO_SD_s0 0201
MAC_RXER/I2C5_SDA/GPIO3_B2_u R1804 1 < X5R
MAC_CLK/I12C5_SCL/GPIO3 B3 u MAC TXEN _R18051 ¢ 2_R0402 MAC_CLK 16V
MAC_TXEN/UART1_RX/GPIO3 B4_u QPHY_TXEN AP103 1.8V only
MAC_MDIO/UART1_TX/GPIO3_B5_u K AC_MDIO AE9
C_RXCLK/UART3_RX/GPIO3_B6_u MAC_RXCLK UARTO_RX/GPIO2_C0_u KUARTO_RXD_BT =
MAC_CRS/UART3_TX/CIF_CLKOUTB/GPIO3_B7_u pPHY_RST UARTO_TX/GPIO2_C1_u DOUARTO_TXD_BT
E29 < UARTO_CTSN/GPIO2_C2_u [~anis <U2§g reor
MAC_COL/UART3_CTSN/SPDIF_TX/GPIO3_CO_u[~G37TWAC TXCIK R1806 T DR 5% 2 Rodos GPHY_INT UARTO_RTSN/GPIO2_C3_u _RTS_|
MAC_TXCLK/UART3_RTSNIGPIO3 C1 u (22l —MAC TXCLK R1806 1 2R 5% 2 RO402 3851y ~rycy ¢ SDIO0_DO/SPI5_RXD/GPIO2_C4_u ﬁﬁg B:gg,gg
SDIO0_D1/SPI5_TXD/GPIO2_C5_u |
AG8
VCC 1V8 S0 VCCIO 3V3 S0 SDIO0_D2/SPI5_CLK/GPIO2_C6_u DIO0_D2
APIO1_VDDPST 22 ovec_tve_so o - SDIO0_D3/SPI5_CSNO/GPIO2_C7_u AES DIO0_D3
APIO1_vDD (22— ovccio_3va_so SDIO0_CMD/GPIO2_D0_u ﬁg DIO0_CMD
1808 SDIO0_CLKOUT/TEST_CLKOUT1/GPIO2_D1_u[~Ajs DIO0_CLK VCC_1v8_S3
R1808 ~| 100nF SDIO0_DETN/PCIE_CLKREQN/GPIO2_D2_u[~abg T_WAKE_L
Note: 10K X5R SDIO0_PWREN/GPIO2_D3 d [AFg WIFI_REG_ON_H 1802
W R R 5% Tev SDIO0_BKPWR/GPI02_D4_d T_REG_ON_H 100nF
All the Power decoupling capacitors should be Ro402 | co201 0201
placed close to the power pins of RK3399Pro. DNP APIO3 VDD 1ve |-AB8 VCC 1V8 S3 o] X8R
S [-=="——————0VCC_1V8_
P)Tﬁ FEL Y 25 A0 PR 2 L0 201 1T RK3399P ro FE 5 25 JIR 5L _VDD_ 16V
MAC_MDIO R18091 15K5% 2 R0402 OVCCIO_3V3_S0 Note: i i =
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro.
P)Tﬁ PR 2R PR 21 S T RK3399P o A U E7 TR S o
API1 O4/AP 1 05 1.8V Only | VDDPST=VDDI10=1.8V SDMMC/SDIO design rules:
1.Data[0:3] and CMD es routing parallel
3.3V Only VDDPST=1.8V,VDDI0=3.3V as a group,and b? isolated with other
g;g%ggmo signals by GND line,the skew between group < 30ps;
2.Clk should be isolated with other signals b
1.8V/3.0V | 3.0V mode:VDDPST=1.5V,VDDIO=3.0V line:Th Kew b d = 1 9 y
AP104 1.8V/3.0V GND line;The skew between data signals < 20ps;
. - mode 1.8V mode:VDDPST=1.8V,VDDI0=1.8V 1 h inchs:
12C3_SDAIUART2B_RX/GPIO4_CO_u|-ax 12C3_SDA_HDMI 3.Max trace length < 3.93inchs;
12C3_SCLIUART2B_TX/GPIO4 C1_u[-Am % 12C3_SCL_HDMI AT th hich d 4.Trace impedance 500hm+/-10%;
PWMO/VOPO_PWM/VOP1_PWM/GPIO4_C2_d [ LCD BL_PWM Note:All the part which support 1.8V and 3.0V moge, 5.The trace spacing with other signals
UART2C_RX/GPIO4_C3_u 373 K TOUCH_INT L software config should match with hardware desigr]- follows the 3W rule:
UART2C_TX/GPIO4_C4_u [~ang TOUCH_PWR_EN_H SDMMC/SD 105 5 ¥ - i
SPDIF_TX/GPIO4_C5_d [AGs—TOUCH RST VCC5V0_TYPECO_EN EACA233 Y 4 =
VM 1/GPIO4_C6_d [-Any VCC_1V5._S0 VCCIO_3V0_S0 1.Data[0: 3]$HCMD¥ ﬂﬂ—ﬁi 2 I b 5 125
HDMI_CECINOUT/EDP_HOTPLUG/GPIO4_C7_u D>HDMI_CEC o) ZH W A%Z /)N F-200mi
| AJ3 2. CLK Al 0 = 2, | SRS S (K RS /s F-20ps;
PCIE_CLKREQNB/GPIO4_DO0_u
DP_HOTPLUG/GPIO4_D1_d ﬁgﬁ Y)USB20_HUB_RESET 3. +J§/J\{|:3 939~
GPIO4_D27d [Haps > EFUSE_VQPS_EN_H 1804 _| cteos 4 A S BT ﬂiﬁ509hm+(‘}9%‘
EFUSENQPS’SPF’BZ gj d[AMS —DVP_PDNT 3V —VaPs_EN 100nF 100nF 5.{,477 L5 HARA 5 1 18] BE G W5 I 5
[CAL2 —C0201 ==C0201
gz:gi gg d[AF4___Lcp EN X5R o] X8R
16V 16V DVP_PDN1 3V3 1 2 LCD_EN 1 2
R1'8\[6\/‘ _ >>DVP7PDN17H R1872 _ >>LCDiEN7H
ACB 33K 33K
|AC8 . .
APIO4_VDDPST VEC_1V5_S0 = 5% R1811 5% R1813
API04 VDD |-AC2 OVCCIO_3V0_S0 ACB Close R0402 gz/ﬂk R0402 gz/ﬂk
R0402 R0402
o
AP105 1.8V/3.0V = =
AG3
1280_SCLK/GPIO3_DO0_d Akt
1280_LRCK_RX/GPIO3_D1_d
1280_LRCK_TX/GPIO3 D2 d (432 KGSENSOR_INT_L ToucH RST et SPTOUCH_RST L
1250_SDIO/GPIO3_D3_d a7~ 33K -
1280_SDI1SDO3/GPIO3_D4_d Az~ 5
1250 SDI2SDO2/GPIO3 D5 d mg 12S0 Reserve For MIC array SR[/;402 ?_;217
1280_SDI3SDO1/GPIO3_D6_d A 74~ 5%
1250_SDO0/GPIO3_D7_d K COMP_INT_H R0402
c o
128_CLK/GPIO4_A0_d ﬁg: 25_CLK L
12G1_SDA/GPIO4_AT_u g K S otive -
12C1_SCL/GPIO4_A2_u VCC_1V8_S0
1251_SCLK/GPIO4_A3_d Qi:; 251 SCLK emmcgmm For RK809 codec 0 -
1281_LRCK_RX/GPIO4_A4_d [~AHT g > K12S1_LRCK
12S1_LRCK_TX/GPIO4_A5_d Wn—r VCC_1V8_S0
12S1_SDIO/GPIO4_A6_d ﬁDg R1818 5% R0402 §|2SLSDI o
1281_SDOO/GPIO4_A7_d [~ 1281_SDO -
) R1820
AAB C1803 _| C1807 47K 47K
APIO5_VDDPST jovccgvsm 100nF | 100nF R0402 S R0402
Y8 C0201 C0201 5% o
APIO5_VDD XsR | XsR o “[L"12c1_spa_1vs Rackchip
16V 16V Fuzhou Rockchip Electronics
| eotscive BERET P
Note: . . = = Project: [ RK3399Pro Al REF V11
All the Power decoupling capacitors should be
placed close to the power pins of RK3399Pro. File: 18.RK3399Pro GPIO
P)Tﬁ LY 2 R HE 2% 00 200 5 T RK3399P ro HiL YR 5 IR . - Date: Tuesday, May 21, 2019 [ Rev: [ via
Designed by: Linus.Lin |Reviemed by: | <Checker> | Sheet: | 16 of 46
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5 4 3

DC IN/SYSTEM Power

VCC12V_DCIN C2000
J2000 220nF
1 , C0402
2 0 o iW2TR N2 o e R e L L L L L PP P e ]
0D_323 T| c2001 | c2002 _| c2003 QFN12_2R00X3RO0X1R( 1 ]
1000F | 220F 7| 100nF ' i VCCBV0_SYS_S3 1
E_E7 X5R X5R . — 1 fixed to 5.0V/8A T ]
o sV ] 2sv 25V 5V<Vin<26v o e ) H
_ 25V 0805 C0402 T _
12000 1 _| c2004 _| c2005 _| c2006 _| c2007 €2030 !
PCMBO51H-2R2MS/6A | | 220F 220F 100nF | 10uF 100uF [}
= = = = = ind_505015 1 =—C0805 ——=C0805 C0402 —=—C0805 10V ]
HNE X5R X5R X5R o EC 1
H 10V 10V 16V 10v H
1 2 1 5 DNP DNP
EXT_EN_H, RIOV - EN vout _| C2009 1= = = = = :
10K €2008 12 100nF 1
R0402 DNP s EN_LDO 0402 H NOTE - ]
5% C0402 X5R _ = _NC- '
N . ) X 1 I'f C2030=330uF (ECAP) , C2004=C2005=NC;
LDO PGND ] I¥ C2030=NC, C2004=C2005=22ufF; !
VCC_RTC_S5 ecccccccccccccccccccccccccccccca-
NB679:
COT mode;700K Switching Frequency
8A Continous Current
10A Peak Output Current
Vin=5.5V-26V
R0402 16V
VCC12V_DCIN
? 12001 VCCBV0_USB_SO
4.5V<VIN<I6V 5 200t 6 — 5.2V/3A T
’ - VIN LX YN
_| c2013 _| c2014 | 2 1 c20121 || 2 1J)m= 47uH - C2015 _| C2016 _| C2017 _| c2018
| touF 100nF GND BS 0402 | [X5R 25V  IND_404030 1000F | 220F | 10uF 100nF
C0805 ——C0402 Ven>1.5V 4 3 20A C0402 ——C0805 ——C0805 ——C0402
o X8R X5R USBSVO_ENH 3> EN__FB/OUT Vret=0.6v 0.060hm CoG X5R X5R X5R
25V 25V SY81138 - 50V 10v 10v 16V
SOT 23 6

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 .

TOUCH POWER CAMERA POWER

e L L e L LT

VCC3V3_SYS_S3 Some camera is 1.2V or 1.8V
o)

VCC3V0_TOUCH
o

TOUCH_PWR_EN_H Y———

VCC1V8_DVP_S0

or internal provide.
1 2 2004
R2006 OX % R0402 DIP VCC3V3_SYS_S3 VCC2v8_DVP_S0 VCC3V3_SYS_S3 RTO103-15GB /P T5108£23E-15  VCC1V5_DVP_SO
o T T SOT 23 5
| ooz . ouT |5 i ouT |5
IN our €2020 C2021 _| C2022 C2023 C2024
of cos 2| oo _| c2019 | touF | touF 100nF 7| 4 GND 7| 4
4.70F 4.70F C0805 4 C0805 =—C0402 C0603 4 C0603
——C0603 3 4 ——C0603 o X8R BP €2029 X5R X5R o X8R EN BP C2027 X5R
X5R EN BP ] c028 ] xR 10V 100nF 10V 16V 10V ~| _100nF 10V
10V RT9193-30GB 100nF 10V C0402 C0402
SOT 235 C0402 o X8R = o X8R =
§ o XRO= = B = = Tov
16V = =

e cccccccccccccccceaee=y

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

b ommmmmmmmmmmmmmomooo-

ety ;_g Fuzhou Rockchip Electronics
Project: | RK3399Pro Al REF V11
File: 20.Power DC IN/Camera
Date: Tuesday, May 21, 2019 [ Rev: [ via
Designed by: | LinusLin | Reviewed by: | <Checker> | Sheet: | 17 of 46
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5 4 3 2 1

PMIC RK809-3 DCDC PMIC RK809-3 LDO

X5R 10V

U21008
VeoRg-SYS-Statoon VCC5V0_SYS_S3 VCC_BUCK5_S3 Fro0es
Toaiov — - TodFI0v X8R [} R e a2y OVCCA_0vo_S0
wvo— | ,
VDD GENTER S0 | 1|2 XsR 1 { yeer voca |68 11l 2 coees | VCC3V3_SYS_S3 22|\ ccs 001 200mA 23 €2102 1uF 63V_1 || 2 X5R C0402 I
X . ] €0603 _[catoi 1 _OVCC_1V8_S3
T Trace=90mil oo swit2 e e 65 swa4 R 21 l C2104 1uF 63V_1 || 2 X5R C0402 -
A_AT0nH_SW112 | A uF 6. ,
T cat06 _INc2107 IND_252010 | SW! 2.5 158 SW4 47001 [ eav LDO2 400mA 1 ||' OVCC_0V9_S3
220F 0.0350hm IND_252010 / C0402 OO
X5R X 13 64 0.0350hm C2108 Tow noise 20 l €2105 1uF 63V_1 || 2 X5R C0402
6.3V 0402 FB1 FB4 22uF VCC_BUCK5_S3 LDO3 100mA | |" VCC 1V8 S
N Gosos 2 VCC5V0_SYS_S3 N XsR o) OVCC_1v8_S0
VDD_CPU_L_SO = = lrp.: VCC5V0_SYS_S c2111 63V Trace>90mil 30 Codec vadio 28 l €2109 1uF 63V_1 || 2 X5R C0402
< ~ Feedback fi = VeCee LDO4 400mA It
DD_CENTER_80 o002 Tron S0v-006 _C04(2 10 veez voes |24 I s SR =% poR ss | 5 I OVCC1V8_DVP_S0
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USB3.0 HOST

Note:All the ESD components should

placed close to the port :2 ;;usazo_omtop
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VCC5V0_USB2.0_S0 VCC5V0_HOSTO
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USB TYPE-C Port

USB Detection
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USB2.0 HUB

VCC5VO0_HUB_HOST
PGANG:Gang Mode Q
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NPU DDR3/DDR3L 2x16bit

Note:The simulation frequency of the template is 800MHz.
Refer to the latest AVL for parts selection.

U3000 U3001

K4B4G1646E-BYMA K4B4G1646E-BYMA

FBGA96_14R00X11RO0X1R20 FBGA96_14R00X11RO0X1R20
NPU_DDR_DO F7| DQO AO ;3 NPU_DDR3_AO NPU_DDR_D16 £ DQo A0 33 NPU_DDR3_AO
NPU_DDR_D1 F2| bQ1 A5 NPU_LPDDR3_A9/DDR3_A1 NPU_DDR_D17 2 Da1 INE = NPU_LPDDR3_A9/DDR3_A1
NPU_DDR_D2 Fg| DQ2 A2 NPU_LPDDR3_A4/DDR3_A2 NPU_DDR_D18 Fg| DQ2 A2 NPU_LPDDR3_A4/DDR3_A2
NPU_DDR_D3 2| DQ3 A3 [ NPU_LPDDR3_A6/DDR3_A3 NPU_DDR_D19 21 pa3 A3 5 NPU_LPDDR3_A6/DDR3_A3
NPU_DDR_D4 Hg | DQ4 A4 5 NPU_LPDDR3_A5/DDR3_A4 NPU_DDR_D20 Hg | DQ4 M B NPU_LPDDR3_A5/DDR3_A4
NPU_DDR_D5 G5 | DQ5 A5 [ NPU_LPDDR3_A8/DDR3_A5 NPU_DDR_D21 = DQ5 A5 R NPU_LPDDR3_A8/DDR3_A5
NPU_DDR_D6 H7 | DQ6 A6 [R: NPU_LPDDR3_A7/DDR3_A6 NPU_DDR_D22 2= DQ6 A6 R NPU_LPDDR3_A7/DDR3_A6
NPU_DDR_D7 o7 ] bQ7 A7 [T, NPU_DDR3_A7 NPU_DDR_D23 571 bQ7 A7 [ NPU_DDR3_A7
NPU_DDR_D8 =3 DQ8 A8 g NPU_DDR3_A8 NPU_DDR_D24 =-— DQ8 A8 [ R NPU_DDR3_A8
NPU_DDR_D9 S5 DQ9 = NPU_LPDDR3_A0/DDR3_A9 NPU_DDR_D25 &3 { pag X NPU_LPDDR3_A0/DDR3_A9
NPU_DDR_D10 G5 DQ10  A10/AP [R7 NPU_LPDDR3_CS0/DDR3_A10 NPU_DDR_D26 G2 DQ10  A10/AP (&7 NPU_LPDDR3_CS0/DDR3_A10
NPU_DDR_D11 A77| bQ11 Al N7 NPU_LPDDR3_A3/DDR3_A11 NPU_DDR_D27 A7 DQ11 A1l NPU_LPDDR3_A3/DDR3_A11
NPU_DDR_D12 —45| DQ12  A12/BC 3 NPU_DDR3_A12 NPU_DDR_D28 Ao DQ12  A12/BC |5 NPU_DDR3_A12
NPU_DDR_D13 ————55| DQ13 A13 [=F—<S NPU_LPDDR3_A2/DDR3_A13 NPU_DDR_D29 55| DQ13 A13 [=F7———<S NPU_LPDDR3_A2/DDR3_A13
NPU_DDR_D14 ———a3 | DQ14 A14 ——————<K NPU_LPDDR3_A1/DDR3_A14 NPU_DDR_D30 ———————5 DQ14 A14 [———————< NPU_LPDDR3_A1/DDR3_A14
NPU_DDR_D15 ———— DQ15 M2 NPU_DDR_D31 ————— DQ15

No NPU_DDR3_BAO Ko BAO mg NPU_DDR3_BAO
NPU_LPDDR3_CKE/DDR3_CKE 5| CKEO BA1 [y3 NPU_DDR3_BA1 NPU_LPDDR3_CKE/DDR3_CKE L2 | CKEO BA1 3 NPU_DDR3_BA1
NPU_DDR3_CSB0 K1 CSO BA2 NPU_DDR3_BA2 NPU_DDR3_CSB0 K1 CSO BA2 NPU_DDR3_BA2
NPU_DDR3_ODTO 37 NPU_DDR3_ODTO 7
1 CK 7 NPU_LPDDR3_CLKP/DDR3_CLKP 1 CK 7 NPU_LPDDR3_CLKP/DDR3_CLKP
NPU_DDR3_RASB %E RAS CKN NPU_LPDDR3_CLKN/DDR3_CLKN NPU_DDR3_RASB %E RAS CKN NPU_LPDDR3_CLKN/DDR3_CLKN
L3

NPU_DDR3_CASB 13 CAS NPU_DDR3_CASB

NPU_DDR3_WEB WE LDM Sg NPU_DDR_DMO NPU_DDR3_WEB WE LDM Sg NPU_DDR_DM2
ubDMm NPU_DDR_DM1 B2 UubDM NPU_DDR_DM3

NPU_VCC_DDR_S3 O~ gg VDD1 3 NPU_VCC_DDR_S3 O B2 vop1 3
57| VDD2  LDQS [53 NPU_DDR_DQSOP 57| VDD2  LDQS [53 NPU_DDR_DQS2P
VDD3  LDQSN NPU_DDR_DQSON VDD3  LDQSN NPU_DDR_DQS2N
VDD4 &7 VDD4 &7
VDD5  UDQS | g7 NPU_DDR_DQS1P VDD5  UDQS | g7 NPU_DDR_DQS3P
VDD6  UDQSN NPU_DDR_DQS1N VDD6  UDQSN NPU_DDR_DQS3N
R | VDD7 R | VDD7
VDD8 VDD8
R9 1 Ubbs  vssat es— R9 1 Ubbs  vssat es—
VSSQ2 o VSSQ2 o
fA vopa1 vssas (B fA vopa1 vssas (B
©1] VDDQ2 VSSQ4 (5 ©1] VDDQ2 VSSQ4 (5
Go| VDDQ3 VSSQ5 g Go| VDDQ3 VSSQ5 Eg—
52| VDDQ4 VSSQ6 (g 3 52| VDDQ4 VSSQ6 (g
—F5| VDDQ5 VSSQ7 [g7 —F5| VDDQ5 VSSQ7 [g7
F1| VDDQ6 VSSQ8 ~Gg—— F1| VDDQS VSSQ8 ~Gg——
12| vDDQ7 VSsSQ9 [ 12| vDDQ7 VSsSQ9 [
Ho | VDDQ8 A9 Ho | VDDQ8 A9
VDDQ9  VSS1 VDDQ9  VSS1
vssz (23 3 vss2 (23 3
NPU_VREFDQ_DDR  O——— P VREFDQ VSS3 55— NPU_VREFDQ_DDR O———Hi{ VREFDQ VSS3 55—
NPUVREFCA DDR  O———— 8| yReFCA vssd [Ho0— NPUVREFCA DDR O———M8-{ VREFCA VsS4 [-o0——
| vsss|g | vsss|g
NPU_DDR3_RESET 7 T 6] RESET VSS6 M1 NPU_DDR3_RESET, 7 T 6] RESET VSS6 M1
| R3000 ¥ 240K 1% R0402 Qo xggg M9 [ | R3001 Y40R V1% R0402 ZQo0 xggg M9 [
P J P
NPU_LPDDR3_ODT1/DDR3_ODT1 > Np [PO0R3 CREDDR3 CRE J Al NPU_LPDDR3_ODT/DDR3_ODT1)>NFy [FODR3 CKEIDDR3_CKE _J AR
NPU_LPDDR3_CS1IDDR3_CS81 ; CsT vssit [ NPU_LPDDR_0S1/0DRS_0581 5 ; Ecst st NPU LPDDRS CLKPIDDRS O s Do
|—‘/Y\47— zQ1  vss12 l - za1  vssi2
NPU_LPDDR3_ODTO0/DDR3_A15 > R3010 40 1% R0402 M A15 NPU_LPDDR3_ODT0/DDR3_A1 R3011 24 1% R0402 M A15 NPU LPDDR3 CLKN/DDR3 CLKN 1 2 ||-
= = R3009 5 €3030
100nF
X5R
For Better EMI 16V
C0402
|mesmeeeeeeaa
) NPU_VCC_DDR_S3 ]
Note:All the Power Iter capacitors should be ] :
placed close to the power pins of DDR3 ] - jIm=========
] R3002 1! :
] 1K
NPU_VCC_DDR_S3 H 1% :: NPU_VREFCA DDR | NPU_VREFDQ_DDR NPU_VERFO_DDR
(8} R0402 o ] o
: | bne 1! 1 1 2 1 2
B [ 1 R3003 0K 5% R0402 R3004 OK 5% R0402
_| csoo0 _| C3001 | c3002 | C3003 _| C3004 _| C3005 _| C3006 _| C3007 _| C3008 _| C3009 _| C3010 _| C3011 _| C3012 [} ca013 ¢ | C3014 C3015 _| C3016
10uF 10uF 100nF | 100nF 7| 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 10nF 10nF ] nEoy nF ! nF nF
TIXSR  T—XSR —X5R T —X5R —X5R —X5R —X5R —X5R —X5R —X5R —X5R —X5R X5R 1 —X5R —X5R [} —=X5R = —X5R
63v [ 63v 16V 16V 16V 16V 16V 16V 16V 16V 16V 25V 25V H sov | 50V ] 50V 50V
co603 | co03 | co402 | co402 | cos02 | cos02 | cos02 | cos02 | cos02 | cos02 | cos02 | cos02 | co402 ' o co402 C0402 ' co402 | co402
DNP DNP '
] ] !
]
NPU_VCG_DDR_S3 : Put Together ': Close to DDR H
Q cecccceceececee) cecccccece—=]
| S| S | e | ] ] ] e ] e | e 04oNC, RI002/R3005/03013 peed Suur -
—LYsR —=x5R —=X5R —=X5R —=X5R —=X5R ——X5R ——X5R X5R R3004=0R,R3002/R3005/C3013 DNP.(Default) Raockchip .0 Rockchip Electronics
63v [ 63v 16V 16V 16V 16V 16V 16V 16V BEMET
co603 | co03 | co402 | co402 | cos02 | cos02 | cos02 | cos02 | co402 Project: | RK3399Pro Al REF V11
DNP "
= = = = = = = = = File: 30.NPU RAM DDR3 2x16bit(option)
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NPU LPDDR3 1x32bit

Note:The simulation frequency of the template is 933MHz.
Refer to the latest AVL for parts selection.
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M6
12

FBCEERISRCEREZR R te} o T EBRIEGEHER
po P I L E e r F FE NI EEEEEE L EE T I T "
NDNDNDNDNDNDNNNND ¢
NPU_DOR D0 N DR D0 GGG G R R R R 08085999999 997070707 SoR AP NP LPODRD ADORS. A0,
)_DDR_I 10 | DDR_D1 SSE335333333IISISSS500DDDDDNDDHOHOHOHOD DN Y DDR_A1 S U_L 3_/
NPU_DDR_D2 4 DOR D2 S>3333>33>33>333>3>3> pprA2 K NPU_LPDDR3_A2/DDR3_A13
NPU_DDR_D3 4| DDR D3 DDR_A3 NPU_LPDDR3_A3/DDR3_A11
NPU_DDR_D4 Wi DDR D4 DDR_A4 NPU_LPDDR3_A4/DDR3_A2
NPU_DDR_D5 MS | DbrR D5 DDR_A5 NPU_LPDDR3_A5/DDR3_A4
NPU_DDR_D6 DDR_D6 DDR_A6 NPU_LPDDR3_A6/DDR3_A3
NPU_DDR_D7 F DDR_D7 DDR_A7 NPU_LPDDR3_A7/DDR3_A6
NPU_DDR_D17 F DDR_D8 DDR_A8 NPU_LPDDR3_A8/DDR3_A5
NPU_DDR_D16 DDR D9 DDR_A9 < NPU_LPDDR3_A9/DDR3_A1
NPU_DDR_D20 Fg| DDR_D10
NPU_DDR_D19 £ DDR D11 DDR_CLK{ NPU_LPDDR3_CLKP/DDR3_CLKP
NPU_DDR_D18 £10| DDR_D12 DDR_CLKn NPU_LPDDR3_CLKN/DDR3_CLKN
NPU_DDR_D21 29 DDR D13 -
NPU_DDR_D23 So| DDR D14 3
NPU_DDR_D22 25 DDR D15 DDR_CS0 (4 NPU_LPDDR3_CS0/DDR3_A10
EEH*BBE*B% To-| DDR_D16/NC DDR_CS1 NPU_LPDDR3_CS1/DDR3_CSB1
NPU_DDR_D8 10| DO D1ANG DDR_CKEO [ KNPU_LPDDR3_CKE/DDR3_CKE
oo Ti1] OO -OKEO ka1 <KNPULPDDRS. -
mgﬁ,ggs,gl ; Ra | DDR_D19/NC DDR_CKE1
NPU_DDR_D13 R9 BBE*B%%RS DDR_0DT F8—————— < NPU_LPDDR3_ODTO/DDR3_A15
NPU_DDR_D15 R10 | DDR D22/NG u3100 - - - -
NPU DDR D14 R1T | DOR-DoaNG KA4EGE304EC -EGCF DR Q0
NPU_DDR D25 S T DOR DaiNG FBGA178_13R00X11R50X1R20 =
NPU_DDR_D26 Co | DDR_D25/NC 26b DDR_ZQ1
NPU_DDR_D30 €5-| DDR D26INC
NPU_DDR_D29 B11| DDR_D27/NC NU1
NPU_DDR_D24 B10 | DDR_D28/NC NU2
NPU_DDR_D27 B9 | DDR_D29/NC NU3
NPU_DDR_D28 Bg | DDR_D30/NC NU4
NPU_DDR_D31 DDR_D31/NC NU5
v . L NU6
U_DDR_DQSOP > 11| DDR_DQSO Nu7
NPU_DDR_DQSON ) G710 DDR_DQSON NU8
NPU_DDR_DQS2P ) G171 DDR_DQS1 NU9
NPU_DDR_DQS2N ) 10| DDR_DQS1n NU10
NPU_DDR_DQS1P ) 11| DDR_DQS2 NU11
NPU_DDR_DQSTN ) b1o| DDR_DQS2n NU12
NPU_DDR_DQS3P > 511 | DDR_DQS3
NPU_DDR_DQS3N ) DDR_DQS3n NC1
NC2
mg&gg%gmg DDR_DMO NC3
NPU_DDR_DM1 DDR_Dat1 LH4 __ ONPU_VREFCA_DDR
NPU_DDR_DIM DDR_DM2/NC DDR_VREFCA ) .
U_DDR_DM3 DDR_DM3/NC 1 o
DDR_VREFDQ [~—————ONPU_VREFDQ_DDR
Y232 amenonoe 2 TNRTROERRQ . qovoonoo ST ERTRRE (o bonwe
53335 dlalalalalalalalalalalalalalalalala'alald 0ld'd'old'da'd'ddldlddlaldlg’ oIS
[afajaja)alajalajaajajajajajajajajajaiajajalalajajajalalala)a)a)a)a)a)a)a)a)a)alaja] [afajajala)a)a)aYa)a)
0000000000000 00000000000000000000000000000 [a)ajayayayayayayaya)
S>5>3>33>33>3>3>33>33>3>3>3>3>33>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3> >3>3>3>3>3>>3>>
NN v[olslolo|alololololols uleolol| wofs <
=1 = s (O] P ] ] E2(x_!_!EII(DDDD((SEEZ:EX;_’EIIGE‘LUBE <<<<; >} ]}
NPU_LPDDR3_CLKP/DDR3_CLKP
o o o R
NPU_VCC_DDR_S3 NPU_VCC_DDR_S3 NPU_VCC_1v8_S3
NPU_LPDDR3_CLKN/DDR3_CLKN
R
NPU_VCC_DDR_S3 NPU_VCC_1v8_S3 | | - —————-——
[¢) [} ]
: NPU_VCC_DDR_S3 : | NPU_VCC_DDR_S3 :
] ]
€3100 _| C3101 €3102 _| ©3103 _| C3104 _| C3105 _| C3106 _| C3107 C3108 _| €3109 _| C3110 _| C3111 c3112 ]

“| 1ouF | 1uF 7| 100nF | 100nF | 100nF | 100nF | 100nF | 1nF ~| 1ouF | 100nF | 100nF | 1oonF | 1oonF ! [ ! reess T T

TXSR  S=XSR  S=XSR S=X5R T=X5R T—X5R S=X5R X5R TX5R  T=X5R T=X5R =X5R X5R ] cat1zg ! !
63v | 63V 16V 16V 16V 16V 16V 25V 6.3V 16V 16V 16V 16V ] 100nF g ! ] ] !
co603 | co402 | co201 | co201 | co201 | co201 | co201 | coz01 coso3 | coz201 V| coz20t V| coz01 V| coz01 XSR 0 VREFCA DDR ] ] ey VREFDQ DDR ] NPU VERFO DDR

L L L L L L L L L L L L L ' o 16V a \DDR gy ~ 3 NPU X | /_VERFO |

= = = = = = = = = = = = = 1 (] ] ] (]
] 1 H
[} _ 1 5% R0402
! 1 caite 10 H 1
NPU_VCC_DDR_s3 1 R3106 7| 100nF nF ] ] R3107 ~| 100nF ] ]
[} 1 10K X5R g X5R ] 1 13K xsR | ] ]
H Rros02 | 16v | 1 25V 1 1 Rod02 | 16v I 1 1
1% co4021 H co20t H o 1% C04021 H 1

_| cst9 _| c3120 _| cs121 _| c3122 _| ©3123 _| C3124 _| C3125 _| C3126 ! ] ' DNP DNP g '
10uF 1uF 100nF 100nF 100nF 100nF 100nF nF [} 1 ! 1 !

TXSR  S=XSR  S=XSR  S=X5R T=X5R S=X5R S=X5R X5R ] = = 1! = ! ] = = ] !
63v | 63V 16V 16V 16V 16V 16V 25V 1 H [} ] ! I Close to [}
co603 | co402 | co201 | co201 | co201 | co201 | co201 | coz01 ) Put Together ] Close to 1 | Put Together ! I pin Ji1 1

1 L L L L L L L H y ) _pin Ha 1 ! 1 ]

= - - - - - - - - omo! ------oood Py ppp—— | - e oo oo o-d
Note:All the Power filter capacitors should be il CC* Rcﬁgp; Fuzhou Rockchip Electronics
placed close to the power pins of LPDDR3 yI;EE\[;CCDBgE/\(/BEE\-;B?d;% P —
£ FlL i 2 B o 2505 51 T3 LPDDRG IR FL RS T 1 Q_DDR=(Vih+Vil) roject: | RK3399Pro Al REF V11

eg:VCC=1.2V,Ron=340hm,Rodt=2400hm Fite:

31.NPU RAM LPDDR3 1x32bit

g

Tuesday, May 21, 2019 [ Rev: [ via

so,Vih=1.2V,Vil=0.149V,VREFDQ_DDR=0.67
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5 4 2 1
CPU DDR3L 4xl16bit
Note:The simulation frequency of the template is 800MHz.
Refer to the latest AVL for parts selection.
U3200 U3201 U3202 U3203
H5TCAGE3AFR H5TC4G63AFR H5TC4G63AFR H5TCAGE3AFR
FBGAY6_14R00X11R00X1R20 FBGAY6_14R00X11R00X1R20 FBGAY6_14R00X11R00X1R20 FBGAY6_14R00X11R00X1R20
DDR1_D7 £2 pao A0 33 DDR1_AO DDR1_D12 £2 pao A0 33 DDR1_AO DDRO_D5 £2 pao A0 33 DDRO_AO DDRO_D11 £2 pao A0 33 DDRO_AO
DDR1_D2 F7 1 bai A DDR1_A1 DDR1_D11 F7 1 pai A DDR1_A1 DDRO_D4 F7 1 pai A DDRO_AT DDR0_D9 7 bat Ao DDRO_AT
DDR1_D3 D2 A2 DDR1_A2 DDR1_D15 D2 A2 DDR1_A2 DDRO_D2 D2 A2 DDRO_A2 DDR0_D15 DQ2 A2 DDRO_A2
DDR1_D5 F8 | b3 A3 N DDR1_A3 DDR1_D10 F8 | pas A3 N DDR1_A3 DDRO_D7 F8 | pas A3 N DDRO_A3 DDRO_D8 F8 | pas A3 N DDRO_A3
DDR1_D4 H3 | naa A B DDR1_Ad DDR1_D13 e A B DDR1_Ad DDRO_D6 H3 | naa vy DDRO_A4 DDRO_D10 H3 | Do vy DDRO_A4
DDR1_D1 H8 | nds A5 DDR1_A5 DDRT_D9 DQ5 A5 DDR1_AS DDR0_DO H8 | Das A5 DDRO_AS DDRO_D13 H8 | Das A5 DDRO_AS
DDR1_D6 82 | bas a6 R DDR1_A6 DDR1_D14 DQ6 a6 R DDR1_A6 DDRO_D3 82 | bas a6 R DDRO_A6 DDRO_D12 82 | bas a6 R DDRO_A6
DDR1_DO H7 | bar A7 ? DDR1_A7 DDR1_D8 DQ7 A7 ? DDR1_A7 DDRO_D1 H7 | bar A7 ? DDRO_A7 DDRO_D14 H7 | bar A7 ? DDRO_A7
DDR1_D23 D7 | bas A8 DDR1_A8 DDR1_D26 Das A8 DDR1_A8 DDRO_D19 D7 | bas A8 DDRO_AS DDR0_D26 D7 | bas A8 DDRO_AS
DDR1_D18 C3 | 5o no RS DDR1_A9 DDR1_D28 DAo no RS DDR1_A9 DDR0_D23 3 | bas A9 [-RS DDRO_A9 DDR0_D30 3 | bas RS DDRO_A9
DDR1_D19 S 1pato  A10AP [y DDR1_A10 DDR1_D30 DQ10  A10/AP [y DDR1_A10 DDRO_D17 S 1pato  A10AP [y DDRO_A10 DDR0_D29 Go{ DQ10  A10/AP [ RZ DDRO_A10
DDR1_D20 C2 | ha1q A1 DDR1_A11 DDR1_D27 D11 A1 DDR1_A11 DDRO_D21 C2 | ha11 A1 DDRO_AT1 DDRO_D24 C2 | bat1 A1 DDRO_AT1
DDR1_D17 _% DQ12  A12/BC r; DDR1_A12 DDR1_D24 DQ12  A12/BC r; DDR1_A12 DDRO_D20 ’;2 DQ12  A12/BC r; DDRO_A12 DDRO_D31 —% DQ12  A12/BC r; DDRO_A12
DDR1 D216 A2 1 goss A3 2 DDRI_AT3 DDR1_D31 D13 A3 2 DDRI_AT3 DDRO_D16 D13 A3 2 2DDRO_AT3 DDRO D28SS— A2 I 58 A3 2 2DDRO_AT3
DDR1D165S— B8 | ndua A4 L DDR1_A14 DDR1_D25 DQ14 A4 L DDR1_A14 DDRO_ D225 B8 fhauy A4 L DDRO_A14 DDRO D27 5— B8 I nany A4 L DDRO_A14
DDR1_D2S—— A3 I nays DDR1_D29 DQ15 DDRO_D18S5—— A3 f nass DDROD25SS— A3 I nass
BAo Y2 DDR1_BAO BAO M2 DDR1_BAO BAO M2 DDRO_BAO BAO M2 DDRO_BAO
DDR1_CKEQ K9 | keo BA1 [N8 DDR1_BA1 DDR1_CKEO K9 | keo BA1 (N8 DDR1_BA1 DDRO_CKEQ K9 | keo BA1 [N8 DDRO_BA1  DDRO_CKEQ K9 | keo BA1 [N8 DDRO_BA1
DDR1_CSON I}Z? S0 BA2 M3 DDR1_BA2 DDR1_CSON I}Z? S0 BA2 M3 DDR1_BA2 DDRO_CSON I}Z? S0 BA2 M3 DDRO_BA2 ~ DDRO_CSON I}Z? S0 BA2 M3 DDRO_BA2
DDR1_ODTO ObTo DDR1_ODTO ODTo DDRO_ODTO ObTo DDRO_ODTO ODTo
oK L DDR1_CLKOP oK L DDR1_CLKOP oK L DDRO_CLKOP oK L DDRO_CLKOP
DDR1_RASN J3 | =As ckn L DDR1_CLKON DDR1_RASN J3 | 2As ckn L DDR1_CLKON DDRO_RASN J3 | 2As ckn L DDRO_CLKON DDRO_RASN J3 | 2As ckn L DDRO_CLKON
DDR1_CASN fg CAS 7 DDR1_CASN fg CAS 7 DDRO_CASN fg CAS 7 DDRO_CASN fg CAS 7
DDRT_WEN We LDM DDR1_DMO DDRT_WEN We LDM DDR1_DM1 DDRO_WEN We LDM DDRO_DMO  DDRO_WEN We LDM DDRO_DM1
- S e — A - ] e m— e i - it e — . S e — A S
VCC_DDR_S3 O~ 82 | vop1 - VCC_DDR_S3 O~ 82 | vop1 - VCC_DDR_S3 O~ 82 | vop1 - VCC_DDR_S3 0 82 | vop1 -
02 vbp2  LDQS E&DDMJQSOP 02 vbp2  LDQS E&DDRLDQSW' 02 vbp2  LDQS E&DDROJQSOP 02 vbp2  LDQS E?DROJst
VDD3  LDQSN DDR1_DQSOM VDD3  LDQSN DDR1_DQS1M VDD3  LDQSN DDRO_DQSOM VDD3  LDQSN DDRO_DQS1M
VDD4 o7 VDD4 o7 VDD4 o7 VDD4 o7
VDD5  UDQS ﬁ§DDRLDQSZP VDD5  UDQS E§DDRLDQS3P VDD5  UDQS ﬁ?mqmszp VDD5  UDQS ﬁ?mqmssp
VDD6  UDQSN DDR1_DQS2M VDD6  UDQSN DDR1_DQS3M VDD6  UDQSN DDRO_DQS2M VDD6  UDQSN DDR0_DQS3M
R1 VDD7 R1 vDD7 R1 vDD7 R1 vDD7
R9_| VP8 B1 R9_| VP8 B1 R9_| VP8 B1 R9_| VP8 B1
VDD9  VSSQ1 [-gg—] VDD9  VSSQ1 [gg—] VDD9  VSSQ1 [gg—] VDD9  VSSQ1 [gg—]
A VSSQ2 o A VSSQ2 o A VSSQ2 o A VSSQ2 o
VCC_DDR_S3 O Ag | /DDQ1 VSSQ3 [pg VCC_DDR_S3 O Ag | /DDQ1 VSSQ3 [pg VCC_DDR_S3 O Ag | /DDQ1 VSSQ3 [pg VCC_DDR_S3 O Ag | /DDQ1 VSSQ3 [pg
©17 vDbQ2 VsSsa4 g5 ©17 vDDbQ2 VSsa4 g5 ©17 vDbQ2 VsSsa4 g5 ©17 vDDbQ2 VSsa4 g5
Go] VDDQ3 VSSQ5 [-gg—1 Go] VDDQ3 VSSQ5 g5 Go] VDDQ3 VSSQ5 g5 Go] VDDQ3 VSSQ5 g5
55 VDDQ4 VSSQS [Fg 55 VDDQ4 VSSQS [—Fg 55 VDDQ4 VSSQS [Fg 55 VDDQ4 VSSQS [—Fg
t—Fo| VDDQ5 VSSQ7 [g t—Fo| VDDQ5 VSSQ7 [g t—Fo| VDDQ5 VSSQ7 [g t—Fo| VDDQ5 VSSQ7 [g
F1| VDDQ6 VSSQ8 [ F1 VDDA VSSQ8 [ F1| VDDQ6 VSSQ8 [ F1| VDDA VSSQ8 [
12 VDDQ7 VSSQQ [~ 12 VDDQ7 VSSQQ [——— 12 VDDQ7 VSSQQ [~ 12 VDDQ7 VSSQQ [———
Ho| VDDQ8 A9 Ho| VDDQ8 A9 Ho| VDDQ8 A9 Ho| VDDQ8 A9
VDDQ9  VSS1 (-3 VDDQ9  VSS1 (-3 VDDQ9  VSS1 (-3 VDDQ9  VSS1 (-3
e vss? et e N = — e N = — e N = —
VREFAO_DDR1 O—p——1i-| VREFDQ VSS3 |-g5—— VREFAO_DDR1 O—p——10| VREFDQ VSS3 |5 VREFAO_DDR0 O—p——110-| VREFDQ VSS3 |55 VREFAO_DDR0 O—p——10-| VREFDQ VSS3 |65
VREFCA VS84 [—5—— VREFCA VS84 [——— VREFCA VSS4 [——— VREFCA VS84 [———
DRy >——roa55La-| RESET 3222 2 DeRy! >——roi551a-| RESET 3222 2 DEsP. >——roa55La-| RESET 3222 2 DR3P >——roi55La-| RESET 3222 2
|| -Re2L 2 B0402 L8 1700 VSST [y ||-Re 2 B0402 L8 1700 VSST ey ]l 2 B0402 L8 1700 VSST ey |Fe 2 B0402 L8 1700 VSST [y
J VSS8 -pr—1 J VSS8 -pr——1 J VSS8 -pr—1 J VSS8 -pr—1
DDR1_ODT1 oo vsso [h, DDR1_ODT1 oo vsso [h, DDRO_ODT1 oo vsso [h, DDRO_ODT1 oo vsso [h,
DDR1_CKEf B cker  vssio B DDRLCKE1 1 cker  vssto (-5 DDRO_CKE1 1 cker  vssto -5 DDRO_CKE1 1 cker  vssto (-5
CsT  VsSi1 VSS11 VSS11 CsT  VsSi1
| 364 1 2 R0402 L9 1701 vssiz [ L vssiz (1 L vssiz (1 | 2 R0402 L9 1701 vssiz [
DDR1_A15Sy—1% M7 1500 DDRO_A155y—1% M7 |00
DDR1_CLKOP__R32081 2 51R DDRO_CLKOP__R32091 2 51R
R0201 5% 12 I R0201 5% 12 I
DDR1_CLKON _R32101 2 51RT 3200 DDRO_CLKON _R32111 2 51R] caz01
R0201 5% 100nF R0201 5% 100nF
X5R X5R
16V 16V
VCC_DDR_S3 Cod02 VCC_DDR_S3 VCC_DDR_S3 Co0402 VCC_DDR_S3
o] o]
i . .
caz02 _| C3203 _| C3204 _| c3z05 _| Ca206 _| C3207 lcszos : ca211 ic:mz lc:ms cazta _| ca2is _| c32te lcszw
10uF 1uF 100nF ~| 100nF ~| 100nF ~| 100nF ~| 100nF 10uF 1uF 100nF ~| 100nF ~| 100nF ~| 100nF ~| 100nF
=I=C0603 ——C0402 ——C0402 ——C0402 ——C0402 —/—C0402 ——C0402 : VREFAO oRi =I=C0603 ——C0402 ——C0402 ——C0402 ——C0402 —/—C0402 ——C0402 VREFAO ooRo
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
N oeav Y eav Y tev | tev | 1ev | 1ev | 1tev 1 N oeav Y eav Y tev | tev | 1ev | 1ev | 1ev
o Il o
caz0 _| cazat! cazz2 _| caza2 ca223 _| cazoal cazz5 _| C3243
100nF | nF V7| dnF nF 100nF | nF 1 7| dnF nF
Co402 =—co402 €0402 =—C0402 Co402 =—co402 C0402 =—C0402
xsR | xsR 1 [ XsR X5R xsR ] XsR 1 [ XsR X5R
VCC_DDR_83 16V 50V g 50V 50V VCC_DDR_83 16V 50V g 50V 50V
7 = 1= = 7 = 1= =
! ! ! ! ! ! ! ! ] ) [ ) ! ! ! ! ! ! ! ! ] ) [ )
lcszzs icszn icszzs icszzg icszso icszm icszsz icszss icszog icszu PuUt Together : lcsz:m icszss icszss icsz:ﬂ icszse icszsg icszm icszm ic:ms i03245| PUt Together :
10uF 1uF 100nF ~| 100nF ~| 100nF ~| 100nF ~| 100nF ~| 100nF ~| 100nF | 100 10uF 1uF 100nF ~| 100nF ~| 100nF ~| 100nF | 100nF | 100nF | 100nF | 100nF
C0603 ——C0402 ——C0402 ——C0402 ——C0402 ——C0402 ——C0402 =—C0402 =—=C0402 =—C0402~ ~ ~  —~—===< 0603 TI=C0402 TmC0402 TImC0402 TImC0402 TmC0402 TmC0402 TmC0402 Tmcod0z g0zt T = = = = == s == e ==
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
63v [ eav [ 1ev [ 1ev [ 1ev | 1ev Y 1ev T 1ev Y| 1ev V| 1ev N oeav Y eav [ 1ev | 1ev | 1ev | 1ev | 1ev | 1ev | 1ev | 1ev
Note:All the Power filter capacitors should be Note:All the Power Iter capacitors should be mp i .
placed close to the power pins of DDRS? placed close to the power pins of DDRS? mommay | uzhou Rockehip Electronics
W EH 25 0 W EH 250
P)Tﬁ FELY 2% 0 HL 25 0 201 5 0T DDR 3R, FEL A IR TS0 o P)Tﬁ FELY 2% R0 H 25 0 201 5 0T DDR 3R, HEL A5 IR TS0 o Project: | RK3399Pro Al REF V11
File: 32.CPU RAM DDR3 4x16(option)
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5

LPDDR3 2x32bit 178ball
Note:The simulation frequency of the template is 933MHz.
parts selection.

Refer to the latest AVL for

Py PR TR e e ke ek e ke Lol L S P P e s 1 R2
DDR1_DO DOR DO BLBBBEBLLRRRRRN P2 PR RRRRBBRRROGEGIGITEEIIOO0035  poR A DDR1_AO
DDR1DI Mi{DoR DI~ oo oo 20 e 880088000 eeeee R R R R R 8083305058 DOR Al s DDRT_Af
DDR1D2 N0 bor o2 222222228222222222 DR 2 DDRIZA2
DDR1.D3 Mg | DDR D3 DDR A3 [jy3 DDR1A3
DDR1 D4 Mo| DDR D4 DDR A4 [ DDR1 A4
DDR17D5 o DDR D5 DDRAS (£ DDR1_AS
DDR1_D6 M1 DDR D6 DDR A6 [E5 DDR1_A6
DDR1_D7 2+ bor o7 DDRA7 55 DDR1ZA7
DDR1D8 £ bor D8 DDR_A8 05 DDR1_A8
DDR1_D9 Fo-{ DDR D8 DDR_A9 DDR1_A9
DDR1_D10 £ borD10 N
DDR1_D11 £71 | DDR D11 DDR_CLK{~J5 DDR1_CLKOP
DDR1_D12 £15-| DDR_D12 DDR_CLKn DDR1_CLKON
DDR1_D13 1o bor D13
DDR1_D14 £2 1 DoR D14 B
DDR1_D15 2 1 bor 015 DDR_CS0 5 DDR1_CSON
DDR1_D16 DDR_D16/NC DDR_CS1 DDR1_CSIN
DDR1_D17 10| DDR_D17ING K3
DDR17D18 1 DDR_D18INC DDR_CKEO [y DDR1_CKEQ
DDR1_D19 Rg| DDR_D19/NG DDR_CKE1 DDR1_CKE1
DDR1_D20 Ro~| DDR_D20ING
DR gg; 10| DDR_D21/NC DDR_ODT —<<DDR1 opTo
- R11| DOR D22INC K4EGE304EC -EGCF
DDR1_D23 DDR_D23ING DDR_ZQ0
DDR1D24 C11] DR bzaNG FBGA178_13R00X11RS0X1R20 =
DDR1_D25 “C5| DDR_D25INC DDR_ZQ1
DDR1_D26 &2 DORD26INC
DDR1_D27 117 DDR_D27ING NU1
DDR1_D28 B70| DDR_D28INC NU2
DDR1_D29 59| DDR_D29INC NU3
DDR1_D30 58| DDR_D30NC NU4
DDR1_D31 DDR_D31/INC NU5
L10 NUS 71
DDR1_DQSOP T11| DDR_DQSO NU7 3%
DDR17DQSOM 10| DDR_DAsSOn NUB [G7X
DDR{_DQSTP 13- boR DS NUS (73X
DDR1_DQS1 B1o DDR_DQS1n NU10 77X
DDR1_DQS2P 11| DDR_DQs2 NU11 (5%
DDR17DQS2M 1o DOR-DQS2n Nut2 (3
DDR1_DQS3P D19 bR pass c
DDR1_DQS3M DDR_DQS3n NC1 g
L8 NC2 "Ry
DDR1_DMO S5 DDOR_DMo NC3 2
DDR1_DM1 P | DDR_DM1 He
DDR1_DM2 g | DDR_DM2INC DDR_VREFCA [~-#——————OVREFCA_DDR1
DDR1_DM3 DDR_DM3INC a1
DDR_VREFDQ [~ —————OVREFDQ_DDR1
cangn EEREETIS T S-S 1 R - °
e HO O NNORON SAup h]
800008888 aa a8 AAaNN8N880388838000008808 2000000000
8805665585006665500006658800068835056566588 866588883888
SS5555555555555555555555555555555555555555 5555558855
P e e e e e e e e N N e N S e e
g m‘zHu‘,Hs e HT < 15 xl:HsluH( g EHz s zH; o EH:HE 15 BB 1; :HT g
VCC_DDR_S3 vee_ive_s3
VCC_DDR_S3 vcc; v _s3
cao0 | ckot | csen2 | C0 | C04 | CI60S C3606 _| C3607 caaue cas9 _| casto _| cast1 | c3612
7| douF 7| 1wF 7| 1000F T 1oonF 7| 1000F | 100nF 7| inF 10uF 400nF | 1000F | 100nF | 100nF
C0603 =—X5R o1 —=Caor == Capon —=cozmn C0201 ==X5R CoBD3 ==CI201 ==CO201 ==GD201 ==Coz01
63v s 5R X5R

2

caezs | caezr |

Note:

FFFFT

03625 l$§g:g Geas placed close to the power pins o
o201 =R JITAT FRL 5 2% R H, 25 40 25T 4 10T LPDDR3ITH FE I3
o o 25V
w c0201
VCC_DDR_$3
2.
R3605
768R
VREFCA_DDR1 % VREFDQ_DDR1
o Ro402
C3646 3647 C3648
nF Ragoe | 1nF nF
X5R K Coa02 X5R
o 25V Xsf o 25V
c0201 50V c0201
Put Together Close to Put Together Close to
pin H4 pin Ji1

Note:

Vi *VCC*Ron/(R0n+Rodt)
VREFDQ_DDR=(Vih+Vil)/2

eg:VCC=1.2V,Rol
so,Vih=1.2V,Vi

=340hm,Rodt=:
0.149V,VREFDQ_DDR=0.674V

400hm

Il the Power filter capacitors should be

T LPDI DRC} -
T IR

DDR0_DO
DDRO_D1
DDR0_D2
DDR0_D3
DDR0_D4
DDR0_DS
DDR0_D6
DDR0_D7
DDR0_D8

DDR0_D9

DDRO.D10

DDRO_D11

DDRO_D12
DDRO_D13
DDRO_D14
DDR0_D15
DDRO_D16

DDRO_D31

DDRO_DQSOP.
DDR0_DQSOM

DDRO_DQS1P.
DDR0_DQSTM

DDRO_DQS2P

DDR0_DQS2M

DDRO_DQS3P.

DDRO_DQS3M

DDRO_DM0
DDRO_DM1
DDRO_DM2
DDRO_DM3

VCC_DDR 83

b i
e B 80005000 00000000 00000000050055553223353 R 00R0 0
No | DR D0 R0 08038808838838338322222222200030303 DORAY P2 ¥
N1g-| DDR_D1 S202082222202020022022033333338383838333% oorR Al s DDRO_AT
N0 DoR 02 S2222222220LLL0282 DoRm N Rooroe
Wig | DDR D3 DDRCA3 e DDRO_AS
Mo | DDR D4 DDR_A4 {-p8——————QDDRO
Wig | DDR D5 DOR A5 [-e3————QDDRO_AS
M7 DDR_D6 DOR AS [-F3————<QDDRO_AG
11| DDR D7 DDR-A7 {55~ DDRO_AT
Fi6-| DOR D8 DDR_AB -85 DDRO_AB
#o{ DDR_D9 DDR_A9 DDRO_A9
F5| DOR D10 B
£71] DDR D11 DDR_CLK Eénono,cmp
Eio| DORD12 DDR_CLKn DDRO_CLKON
Zo-| DOR D13
091 OoR pis ooR cso [ ooRo_cso
Tg | DDR! X :u 2 :
5| DOR_D16ING DDRCS1 DDRO_CSIN
+16-] DDR_D17/NC «a
T2 bor_D18INC S Com—
Ra| DORD19NC DDR_CKE1 DDRO_CKE
Ro| DDRD20NC
Rig| DR D2INC DDR_ODT %(DDRG opTo
RTT X K4EGE304EC -EGCF
cr1| DOR_D23NC FBGA178_13R0DX11RS0X1R20 DDR_ZQ0
Gio] DDRD24ING
“G9| DDR_D25/NC DDR_ZzQ1
S5 DDRD26INC
571 DDR_D27/NC NUT
75| DDR_D28INC NU2
59| DDR_D29INC NU3
S| DDR_D3OING NU4
DDR_D31/NG NUS
L10 nue
L1 DDR_DASO NU7
&1t DDRDQSON NUB
G111 DDRDQST NU9
76| DDR_DASTn NUT0
511 DDR_DAS2 NUTT
G19-| DDR_DAs2n NUT2
B4 DDR_DAS3
DDR_DAS3n NGt
18 NC2
S5 DOR_DMO NG3
25 | DR -bi2 [ ourerca ooro
5| DDR_DM2ING DDR_VREFCA I
DDR_DM3ING i
DR VREFDQ [~ OVREFDQ_DDRO
2232 ot oonpoCTNOTROERAQ - noTnon@o @ FNRTREE (o honoa®
BT B s P D e 1= ye=pete dele fele e e do e e QNN N
g8R88anaanaAsAAsNasNaanna38838833838883888 saa55085800
8668560856085608566856856005085860855685608500508 8888888888
SSE555555555855855855855885585585585588588 S8558888¢8¢
T e s P P S M
g ﬁHT :H& el EHX E 1;1:1:‘&11.: al2E EHZ s T e ;Hz 51‘: 15 e[ of4fee ;H:H: g
VCG_DDR_S3 VCG_PDR_S3 vee_1ve_s3
vee_1ve_s3

| cas13 _| costa |
o TuF
X5R o 6.

c3615 _|
100nf

C3616 _| C3617
F | 100nF 7| 100nF

—C0201
X8R
16V

L

3618
100nF
C0201
X8R
16V

| caesa | casss |
10uF 1uF

ca |

Cs621 _| C3622 _| C3623 _| Cac24 | C3625
10uF 100nF | 100nF | 100nF | 100nF

coz01

Fr

0201 =—C0201 =—C0201

FEF

Note:All the Power filter capacitors should be
DR3

c6a7 _| casss _| caean casa0 _| 03541
100nF ~ | 1o0nF 100nF ~ 1nF placed C"?S
—=c0201 =—=coz01 Coz01 ==XoR )Jr(J\L«J,J, =
XsR J
16v 16V o | G
vee_DoR_s3
0.
R3607
G8R

VREFCA_DDRO

PUt Together

VREFDQ_DDRO

Put Together

Close to
pin J11

e to the power pins of LP

pe
M H, 7 04 251 4 30T L PDDR3JIURE L 54

T o
=3 . .
N Fuzhou Rockchip Electronics
Project: | RK3399Pro Al REF V11
Flle: 36.CPU RAM LPDDR3(178P)
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CPU LPDDR4

Refer to the latest AVL for parts selection.
All the data can"t be swap

DDRO_DO ) DQO a DQO b ¢A2 ‘(DDR0_D16
DDRO_D1 > DQ1 a DQ1_b [ 'CDDRO_D17
DDRO_D2 5 DQ2 a DQ2 b U CDDR0_D18
DDRO_D3 DQ3 a DQ3 b [ 'CDDR0O_D19
DDRO_D4 DQ4 a DQ4 b Vi CDDRO_D20
DDRO_D5 ‘> G4 DQ5_a DQ5 b [z XDDR0_D21
DDRO_D6 ‘> 54 DQ6_a DQ6_b [aag 'CDDR0O_D22
DDRO_D7 ) DQ7_a DQ7 b At <DDRO_D23
D3 w3
DDR0_DQSOP 25 DAS0_t a DQSO_t b [vs DDR0_DQS2P
DDR0_DQSOM DQS0 c a DQSO ¢ b DDR0_DQS2M
DDRO_DMO >>—C3 Y3—<<DDR0_DM2
DDRO_D8 ) g AATY ‘(DDR0_D24
DDRO_D9 & Y11 XDDRO_D25
DDR0_D10 & E Vi1 ’DDR0_D26
DDRO_D11 & E Ut1 ’DDR0_D27
DDRO_D12 U 'CDDRO_D28
DDR0_D13 & E v ’DDR0_D29
DDRO_D14 g; L 3 ’DDR0_D30
DDR0_D15 DQ15_a DQ15_b [F~~2~——————<DDRO_D31
DDR0_DQS1P 2}8 DQS1 t a DQS1 t b wg DDR0_DQS3P
DDR0_DQS1M DAS1c a DOS1 ¢ b DDR0_DQS3M
DDRO_DM1 $p———C10 ] DMI1_b A0 (DDRO_DM3
DDRO_AO CAO_b 32 (¢ DDRO_A0Q
DDRO_A1 CA1 b _T—< DDRO_A1
DDRO_A2 CA2b [R7g K DDRO_A2
DDRO_A3 CA3 D a9 ' DDRO_A3
DDRO_A4 W CA4 b [p17 K DDRO_A4
DDRO_A5 CA5_a CA5_B KPDRO_AS
DDRO_CLKOP jg CKta CK tb ;g DDRO_CLK1P
DDRO_CLKON CK ¢ a CKcb DDRO_CLK1N
DDRO_CKEO j‘é CKEO_a CKEO_b ;g DDRO_CKEO
DDRO_CKE1 CKE1 a CKE1 b DDRO_CKE1
DDRO_CSON :g CS0_a CS0_b ;g DDRO_CS2N
DDRO_CS1N CcSi_a CS1 b DDRO_CS3N
DDRO ODTO CA__ G2 | ot 6 4 oD CAb |12 DDRO_ODTO_CA
7Q0_a za1_a 28
RESET_n - -
R3902
U3900A 240R
LPDDR4_32bitX2_200p R0402
BGA200_15R00XT0R00XOR90 1%
VCC_DDR_S3

VCC_DDR_S3

|1_.

|_.

|1_.

|1_.

|1_.
|1_.

€3900 _| C3901 C3902 _| €3903 _| C3904 _| C3905 _| C30906 _| C3907

| 22uF 1uF | 100nF 100nF 100nF 100nF 100nF | 100nF

C0603 5—C0402 5—C0402 =—C0402 —C0402 =—C0402 —C0402 ——C0402

o] X8R X5R X5R X5R X5R X5R X5R X5R

6.3V 6.3V 16V 16V 16V 16V 16V 16V
VCC_1v8_S3

C3916 C3917

2|__o
|1_.

|1_.
|1_

C3918

Note:All the Power filter capacitors should be
placed close to the power pins of LPDDR3.
FITA Ha 5 23 R H, 25 4 254 UT L PDDR3UHE FiL Y585 JiR0 7S .

C3919

10uF 100nF 100nF 100nF
C0603 =—C0402 =—C0402 5—C0402
X5R X5R X5R X5R
6.3V 16V 16V 16V
VCC_DDR_S3
(¢}
C3924 _| C3925 _| C3926 _| C3927 _| C3928 _| C3929 _| C3930 _| C3931
| 10uF 7| 1uF 7| 100nF 7| 100nF T| 100nF | 100nF | 100nF | 100nF
C0603 =5—C0402 5—C0402 =—C0402 —=C0402 =—C0402 —C0402 ——C0402
o] XsR X5R X5R X5R X5R X5R X5R X5R
6.3V 6.3V 16V 16V 16V 16V 16V 16V

Note:The simulation frequency of the template is 800MHz.

VCC_1v8_S3
o]

VCC_I
[}

|z,

VCC_

VDD1_1

VDD1_7
VDD1_8

VDD2_1
VDD2_2
VDD2_3
VDD2_4
VDD2_5
VDD2_6
VDD2_7
VDD2_8
VDD2_9
VDD2_10
VDD2_11
VDD2_12
VDD2_13
VDD2_14
VDD2_15
VDD2_16
VDD2_17
VDD2_18
VDD2_19
VDD2_20
VDD2_21
VDD2_22
VDD2_23
VDD2_24

VDDQ_1
VDDQ_2
VDDQ_3
VDDQ_4
VDDQ_5
VDDQ_6
VvDDQ_7
VDDQ_8
VDDQ_9
VDDQ_10
VDDQ_11
VDDQ_12
VDDQ_13
VDDQ_14
VDDQ_15
VDDQ_16
VDDQ_17
VDDQ_18
VDDQ_19
VDDQ_20

39008
LPDDR4_32bitX2_200p
BGA200_15R00X10R00X0R90

n|m|o|o|o|o|o|o|o|o)>>

\L

0| 0| 0| |

NE

2

>(<|<[<|<

B3
AB5
AB8

AB10

N8
AA

[Aa1Z,

e

BEEREE

00|00/t
(il

DDR1_D0 ) E DQO_a
DDR1_D1 & =>— DQ1_a
DDR1_D2 2| DQ2a
DDR1_D3 & F4| DQ3_a
DDR1_D4 & E4 ] DQ4_a
DDR1_D5 c4 | DQ5_a
DDR1_D6 & B4 DQ6_a
DDR1_D7 & DQ7_a
DDR1_DQSOP
DDR1_DQSOM
DDR1_DMO
DDR1_D8
DDR1_D9

DDR1_D10

DDR1_D11

DDR1_D12

DDR1_D13

DDR1_D14 g;

DDR1_D15 DQ15_a
DDR1_DQS1P 2}8 DQS1_t a
DDR1_DQS1M DQS1 c_a

DDR1_DM1

DDR1_A0

DDR1_A1

DDR1_A2

DDR1_A3

DDR1_A4 X

DDR1_A5 CA5_a
DDR1_CLKOP CK ta
DDR1_CLKON CKc a

DDR1_CKEOQ CKEO_a
DDR1_CKE1 CKE1_a
DDR1_CSON :g Cs0_a
DDR1_CS1N cs1a
DDR1_ODTO CA
82 | 6b7_cA_a
7Q0_a
RESET_n
U3901A

VCC_DDR_S3

CHA CHB

DQS0_t_b
DQS0_c_b

DQ15_b

DQS1_t_b
DQS1_c_b

LPDDR4_32bitX2_200p
BGA200_15R00X10R00X0R90

AA2 '(DDR1_D16
Y: QDDR1_D17
V: DDR1_D18
U DDR1_D19
U ’DDR1_D20
V4 QDDR1_D21
Y4 QDDR1_D22
|AAd _ 2DDR1_D23
w3 DDR1_DQS2P
V3 DDR1_DQS2M
L_<<DDR1_DM2
AATT '(DDR1_D24
Y11 DDR1_D25
Vi1 QDDR1_D26
U1t QDDR1_D27
U ’DDR1_D28
v ’DDR1_D29
Y ’DDR1_D30
FAR9 _  2DDR1_D31
W10 DDR1_DQS3P
V10 DDR1_DQS3M
L<<DDR1_DM3
32  DDR1_AO
FRe < DDR1_AT
NG C DDR1_A2
R C DDR1_A3
o C DDR1_A4
DDR1_AS

P8 DDR1_CLK1P
Y DDR1_CLK1N
P4

B5 DDR1_CKEO
DDR1_CKE1

R4 DDR1_CS2N
b 2 DDR1_CS3N

T2 DDR1_ODTO_CA

VCC_DDR_S3

2|__o‘
|1_.

C3908 C3909 C3910 C3911
| 22uF 1uF 100nF 100nF
C0603 C0402 C0402 C0402
X5R X5R X5R X5R
6.3V 6.3V 16V 16V
VCC_1v8_S3

|1_.

|1_.

2|__o
|1_.

|1_.

|1_.
|1_.

|1_.

C3912 C3913 C3914 C3915
100nF 100nF 100nF | 100nF
C0402 C0402 C0402 C0402
X5R X5R X5R X5R
16V 16V 16V 16V
VCC_DDR_S3

vee_1ve_s3
o
x| vopi_1 vss_1 g
VSs_2 [
VSS 3 [
VSS_4 [
VSS 5 oy
vSs6 5
VSs_7 5
VCC VSS 8 g
] VSS9 517
A vsS_10 (g
fa] VoD2_1 VSs_11 gg
22| vbD2_2 VSS_12 HEe——
Fo-| vDD23 VSS_13 o5
fii VDD2_4 VSS_14 gt
H vDD2_5 VSS_15 &3
He vbD2_6 VSS_16 Fae—
s VDD27 VSS_17 Hag—
G| vDD2 8 VSS_18 a5
K3 vDD2 0 vss_19 a1
Rig{ VDD2_10 VSS 20
Rig| VDD2 11 vss 21
N7 VDD2 12 vss 22 [Hiig
vDD2 13 VvSS 23 15
o vDD2 14 VSS 24
N VD2 15 VSS 25 (s
Ri VDD2_16 VSS 26
g VDD2_17 VSS 27 ke
e VDD2_18 vSS_28
Ria VDD2_19 VSS_29
e VDD220 VSS_30
e VDD2_21 VSS_31 i
AB4| VDD2 22 VSS 32 [p
fBs| VDD2 23 VSS 33 [
vee. vDD2_24 VSS_34 35
o e | VSS 35 pig
B3 VSS_36
—52{ VDDQ_1 vss 37
—pe{ VDDQ 2 vss_38
— 510 VDODQ_3 VvSS_39
5] VDDQ_4 VSS_40 [rog
55 VDDQ 5 VSS_41 [y
5e{ VDDQ 6 vSs_42 [y
51s VDDQ_7 VSS_43 [
12| vopa 8 VSS_44 [
Fro| vDDQ 9 VSS_45 ez
Ug VbDa_1o VSS_46
U7e] VDDa_11 VSS_47 (Hivh
Wi vbDa_12 vss_48
—Ws| VDDQ_13 VSS_49 iy
—Wg| VDDQ_14 VSS_50 [y
Wi VDDQ_15 VSS_51 [
M3 | VDDQ_16 VvSs_52 [,
fAe{ vDDQ_17 VSS 53 [~ya3
fAs| VDDQ_18 VSS 54 [xts
Aadie| VDDQ_19 VSS 55 [Hace
VDDQ_20 VSS 56 aos—1
AB10
>t DNU3
*BaZ 1 pus DNU_11 [ax
>T12 DNU_5 DNU_12 ﬂ
*gi4 DNUT6 DNU_13 [ag1
*C DNU7 DNU_14 [HaggX
*—a DNU8 DNU_15 agy
*—Ne DNU8 DNU_16 agq
*— pNUT10 DNU_17
30018

LPDDR4_32bitX2_200p
BGA200_15R00X10R00X0R90

o
|1_.

C3940 _| C3941

| 100nF 100nF
C0402 =—C0402
X5R X5R
16V 16V

C3920 _| C3921 C3922 _| C3923
| 10uF 100nF 100nF | 100nF
C0603 =—C0402 =—C0402 5—C0402
X5R X5R X5R X5R
6.3V 16V 16V 16V
VCC_DDR_S3
(¢}
C3932 _| C3933 _| C3934 _| C3935
| 1ouF 7| 1uF 7| 100nF 7| 100nF
C0603 =—C0402 =—C0402 —C0402
o] XsR X5R X5R X5R
6.3V 6.3V 16V 16V

|1_.
|1_.

|1_.

C3936 C3937 C3938 C3939
100nF 100nF 100nF | 100nF
C0402 C0402 C0402 C0402
X5R X5R X5R X5R
16V 16V 16V 16V

|1_.

o

~

C3942 C3943

100nF | 100nF

C0402 C0402

X5R X5R

16V 16V

Rackchi2 i i
b 4 Fuzhou Rockchip Electronics
Project: | RK3399Pro Al REF V11
File: 39.CPU RAM LPDDR4(200P)(option)
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eMMC Flash

Note:Refer to the latest AVL for parts selection.

U4100A

EMMC_D
EMMC_D1

EMMC_D2

EMMC_D

EMMC_D

EMMC_D
EMMC_D

NN VYV

EMMC_DT.

EMMC_CMDK )

EMMC_CLKO' il

VCC_1v8_S3oR41011 10K 5% 2 R0402 U5

CLK

RST_n

C0402 X5R | | 6.3V
R41001

'||| C4100 1 || 2 22uF K2
I

EMMC_STRB: R.5% 2 R0402 R5

VDDi

M9

RCLK

M10

VSF1

N10

VSF2

u10

VSF3

VSF4

AH11
AH9
AH6
AH4
AG13
AG2
AE14
AE
AA14
AA13
AA12
AA11
AA9
AA8
AA7
AA2
AA1
Y14
Y13
Y12
Y11
Y10
Y9
Y8
Y7
Y6
Y3
Y1
W14
W13

VvCCcQ1

VCCQ2

VCCQ3

VCCQ4

VCCQ5

OVCC_1V8_S3

NC138
NC137
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

OVCC3V3_SYS_S3

VCC1

VCC2

VCC3

VCC4

VSS1

VSS2

VSS3

VSS4

VSS5

VSS6

VvSsQ1

VSSQ2

VSSQ3

VSSQ4

VSSQ5

u4100B
KLMAG2GEAC-B031
BGA169_18R00X14R00X1R20_2L

VCC_ 1V8 S3

C4101
4.7uF

X5R X5R
6.3V 16V
C0402 co402

C4102 _| C4103
100nF | 100nF

KLMAG2GEAC-B031
BGA169_18R00X14R00X1R20_2L
16GB/MLC

VCC3V3_SYS_S3

C4104 C4105
4.7uF 100nF
X5R X5R X5R
16V 6.3V 16V
C0402 C0402 C0402

Note:All the Power filter capacitors should be

placed close to the

}‘)Tﬁ FEL YR 25 A HE S L 2SR I

power pins of eMMC Flash
eMMC Flash HL 5 JRBCE

Note:
Reserve TestPoint for firmware update.
If EMMC_DO=0V at power-on reset,

then system will enter into Maskrom mode.
TREE F T BT R et R, RS AZIE O an 2R
EMMC_DO MR HL -, ZFRGi<xit AMaskrombs =, .

Rackchip

Hi e F

Fuzhou Rockchip Electronics

Project:

RK3399Pro Al REF V11

File:

41.EMMC Flash

| TP4101

Date:

Tuesday, May 21, 2019

V1.1

|
|
|
|
|
|
|
|
|
|
|
4

|
|
|
|
|
:
" EMMC DO TP4100 ~
|
|
|
L

Designed by:

Linus.Lin Reviewed by:

<Checker>
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MIPI Camera

MIPI_TX1/RX1_DO

MIPI_TX1/RX1_DO

MIPI_TX1/RX1_D1

MIPI_TX1/RX1_D1

MIPI_TX1/RX1_CLK

MIPI_TX1/RX1_CLKN——————

P A A J4601
l\'\//||||§||_l>><(11//§>)<<11_822 (R AXT530124
MIPI_TX1/RX1_D3R{————————— OK-22F024-04
MIPI_TX1/RX1_D3N—roeo——

MIPT_TX1/RX1_POP
DVP_PDNT_H) MIPI_TX1/RX1_PON

MIPI_TX1/RX1_CLKN
GND_1 RCN - -

- MIPT_TX1/RX1_CLKP
RDPO RCP - — |
RDNO ~ GND_28 PI_TX1/RX1_D1P |||'

GND_4 RDP1
RDP2 RDN1 MJPI_TX1/RX1_D1N

RDN2 GND_25

MIPI_TX1/Rx1_ 2P

MIPLMCLK 3> MIPI_TX1/RX1_P2N
GND_7DOVDD1.8V QVCC1V8_DVP_S0
RDP3  GND_23

Ifz%}%?:ﬁ‘]%f % MIPI_TX1/RX1_IP3P
MIPL_TX1/RX1_D3N RDN3 DVDD1.5V T s5ATyg—OVCC1V5_DVP_S0

MIPI_MCLK GND_10  SIO_D C1 SCL_1v8
MIPT_RSTT MCLK SIo_¢C -

RESET = GND_f9 VCC2V8_DVP_S0
GND_13 AF O -

DvP_PDN1_H PWDN AVDD2.8V OVCC2ve_DVP_S0

GND_15 GND. 16

— AN M
[SP NP N erNep}

[P DE |
[CXORORC}

O|0o|N|D| G| | WIN|—=

=N
[se] [3e] [sp] [sp}

VCC1V5_DVP_S0 VCC1V8_DVP_S0

C4608 C4609
100nF 100nF
C0402 C0402 VCC1V8_DVP_S0
X5R o X5R o

16V 16V

VCC2V8_DVP_S0 VCC2V8_DVP_S0

oN
1 2 MIPI RSTH
CAM_RST L) 505 0% 9% Ro402

C4611 _| C4612 | C4613

100nF 10uF 100nF

C0402 C0603 C0402 Reserve one gpio for mipi camera reset.
X5R | X5R | X5R

16V 6.3V 16V

Rackchi i [
ﬁgﬁ@g Fuzhou Rockchip Electronics

Project: | RK3399Pro Al REF V11
File: 46.Camera MIPI CSI
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Designed by: Linus.Lin | Reviewed by: [ <Checker> 29 of 46
1




5

Camera

CIF_DO
CIF_D1
CIF_D2
CIF_D3
CIF_D4
CIF_D5
CIF_D6
CIF_D7

CIF_VSYNC
CiF_HREF
CIF_CLKI
CIF_CLKO

DVP_PDN1 H

J4700
0OV2659
fpc24r_1x24 _0r50_down

PWDN1

|
| | |
VCC2V8_DVP_S00-

2C1_SDA_1V8

AGND

2.8V

SI0_D

VCC1V5_DVP_S00

2C1_SCL_1V8

AVDD

CIF_RST

SIo_C

CIF_VSYNC

RESET

DVP_PDNO_H

[Ce] [e] N[ (&3] - [0V | N] EE

VSYNC

CIF_HREF

PWDNO

1.5V

HREF

VCC1V8_DVP_S00

1.8V

DVDD

CIF_D7

DOVDD

CIF_CLKO

CIF_D6

DVP_PDNO_H I
DVP_PDN1_H .||I

12C1_SDA_1v8 K D>—m——

12C1_SCL_1v8 )

CIF D5
CIF_CLKIN
CIF D4
CIF_DO
CIF D3
CIF_D1
CIF D2

CIF_CLKI _R47001 3\33\/\ 2 R0402 5% CIF_CLKIN

VCC1V8_DVP_S0
o

VCC1V8_DVP_S0 VCC2V8_DVP_S0 VCC1V5_DVP_S0

CAM_RST_LY) R4705 1 A P°o 2 _R0402
Reserve one gpio for cif camera reset. | CA4703 _| C4704 | C4706 _| C4707 | C4708 _| C4709
4.7uF 100nF 4.7uF 100nF 4.7uF 100nF
X5R C0402 X5R C0402 X5R C0402
6.3V X5R 6.3V X5R 6.3V X5R
co402 | 16V N coq02 | 16V N coq02 | 16V

Note:

VDD1V5_DVP_SO whether or not be power-on
according to the type of camera module
model and DOVDD power supply

1 MR AR L ASE2H 7Y 5 DL A DOVDD A Fi, 1 7o,

SR e 36 75 F5 B XHVDD1VS DVP_ SO HE YE Ak He, .

Rackchip
i it ft HE T

Project: | RK3399Pro Al REF V11
File: 47.Camera CIF

Date: Tuesday, May 21, 2019 d V1.1
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NPU CIF Camera

J4800
0OV2659
fpc24r_1x24 _0r50_down

PWDN1 II<NPU_CIF_PDN1

AGND '
SIO_D NPU_I2C3_SDA

AVDD OVCC2V8_NPU_CIF
R48001 33R . 2 R0402 5% NPU CIF CLKI Y o —RsT—(KNPU_1263_SCL
R48011 33 . 2 R0402 5% NPU CIF CLKO vt NPU_CIF_VSYNC
PWDNG QNPU_CIF_PDNO
HREF QNPU_CIF_HREF
DVDD ONPU_CIF_DVDD
DOVDD QVCC1V8_NPU_CIF

VCC3V3_SYS_S3 nreoo VCC2V8_NPU_CIF NPU_CIF_CLKO KNPU_CIF_D9

_ RT9193-28GB _NPU_
SOT_23 5 I<INPU_CIF_D8

1

IN out —{ cas03 NPU CIF CIRT KNPU_CIF_D7
XoR NPU_CIF_D6
NPU CIF_ PWREN H 3 xR QNPUCIF D2
N ) God g NPU_CIF_D5
D

N
C4820 C0402
| 100nF NPU_CIF_D3

C0402 NPU_CIF_D4

X5R
16V

NPU_CIF_CLKIN >

NPU_CIF_CLKOUT>

.|| 2

VCC3V3_SYS_S3 U4801
RT9193-18GB VCC1V8_NPU_CIF

SOT 23 5
IN ouT

1

2
.||
NPU_CIF_PWREN_H 3

VCC1V8_NPU_CIF
e}

R4802
VCC3V3_SYS_S3 U4817 TP4814 10K
RT9193-15GB VCC1V5_NPU_CIF (f NPU_CIF_DVDD R0402

SOT 23 5 5%
1 R48041 QR.5% 2 R040 NPU_CIF_RST L 1 2
IN ouT B T ~aE55 O o roac—<KNPU_CIF_RST

| 2 _| c4s09 _| cas10 _| cas11 C4802
4.7uF 100nF 7| 1uF 100nF
NPU CIF PWREN H 3 X5R C0402 ——X5R —C0402
6.3V X5R | 6.3V X5R
C0402 16V C0402 16V

Rackchi ; :
NPU CIF PWREN HY»—— ey @g Fuzhou Rockchip Electronics
Project: | RK3399Pro Al REF V11
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eDP Panel

= EDP_TXON
EDP_TXOP
EDP_TX1N
J5000 -
NP EDPTX2N
AJ752-B-5- EDP_TX2P
EDP_TX3N
TP5000 EDP_TX3P

QVCCIO_3V3_S0 EDP_AUXN
EDP_AUXP

VCCIO_3V3_S0

I
2 EDP_AUXP - EDPiAU}lN 1 2
NG OVCCIO_3V3_S0 —— < LCD_BL_PWM

EDP_TXON
EDP_TXO0P
EDP_TXIN 5% AUXP/N no need pull up/down

EDP TX1P 402 -
EDPTXON above EDP V1.3 version
EDP TX2P
_ EDP TX3N
GND_6 =
NG 4 EDPiTXCls‘P

i

GND_7
GND_8
LEDC5B
LEDC3B |
LEDC1B I||.
LEDC6A

LEDC4A

VCC_LEDKO LEDC2A OVCC_LEDK VCCIO_3V3_S0
GND_9

VCC_LEDAO = LEDA1_1 <, NC_7
GND_10

10uF  ~| 10uF T | 100nF
C0603 C0603 C0402
X5R | X5R [ X5R

- 6.3V 6.3V 16V
(e}

[m]
<
o

LEDA2 1 LEDA2 2 T
NC_6 LEDA1 2 OVCC_LEDA _| cs002 C5003 _| ©5004
N

Backlight Power

L5000
47uH  29A D5000
IND_404030 SS32
—_— DO_214AC

VCCBV0_SYS_S30 Po60hm N;‘TOVCC_LEDA

C5005 C5006 uU5000 C5007

| 4.7uF 7| 100nF SY7203DBC 2.2uF

C0603 =—C0402 DFN10_3RO0X3RO0XOR80_ C0603 Note:
I A N X1 | Ny U5000 EN pin must support PWM brightness dimming control, Otherwise,
Lx2 it needs to be increased PWM circuit at FB pin.
NC1  OVP = R5003&R5004 should be placed close to the power pins of Panel Interface.
NC2  NC3 S USOOOHEN'EE ifl s 22 e S HFPWM 2515 S6 1 15 Dh g,
LCD_BL _PWM oy NC4 vee Leok 3 gl it ELLEDCDC ) FBAE I INPWM L B SR UEAT I }
EN Z FB O P R5003&R5004 6 ZI A T 7T 725 422 JAE [14) i Y05 /5 A 5 8L T A 2 S L DCDC i .

N
R5002 _
100K =
R0402
5%

L L Rackchi i -
= = ks @g Fuzhou Rockchip Electronics

Adjust_the value of resistance Project: | RK3399Pro Al REF V11
according to used LCD.
File: 50.LCM eDP Panel
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SINGLE-MIP1 LCM

LCD_BL PWMY)—— LCD5100
LTLO89CLO2-W02

MIPI_TX0_DOP((——————

M PI_TXO_DOV\pléé— VCCIO_3V3_S0

MIPI_TX0_D1

MIPI_TX0_D1

1 2
MIPI_TX0_CLKR(—— VCCIO_3V3_S0 O
MIPI_TXO_CLKV\péé— E(ﬁ\@' BIST
NC3
MIPI_TX0_D2R(——— - GND2
MIPI_TX0_D2NQ——————— | NC4
NC5
MIPI_TX0_D3R(——— GND3
MIPI_TX0_D3NQ———— NC6
NC7
GND4

NC8
NC9

MIPI TXO D2N ﬁ:\‘P?%N
MIPI_TX0_D2P MiP P
MIPI TXO D1N E/I:\‘P?61 N
MIPI_TX0_D1P VP
MIPI TXO CLKN GND7
MIPI_TXO CLKP MIPI_CLKN
L5100 MIPI_CLKP
47uH  29A D5100 MIPI_TX0 DON '(\BA:\IPDls "
IND_404030 $832 MIPI_TX0_DOP _0

MIPI_OP
DO_214AC BND9

VDD1
VDD2
VDD3
NC1
GND1
BIST

WIN|—=

A

:

VCC5V0_SYS_S3 o P-080he p - OVCC_LEDA M:E:;igfggg MIPI_3N

| C5100 _| C5101 u5100 | C5102 gl:\‘PS?%P
4.7uF 100nF SY7203DBC 2.2uF

C0603 =—=C0402 DFN10_3RO0X3RO0XOR80_ C0603 VeCLEDKO =
v N 3 £33
LX2 FB4

LCD BL PWM FBS

AL PWM_IN

DNP PWM_OUT

CABC_EN
LCD _BL_PWM OVCC_LEDK VCCIO_3V3_S0 R0402 NG21—

N VLED1
VLED2

R5101
100K VLED3

R0402 2R
5%

OVP

5%

Adjust the value of resistance
according to used LCD.

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. Rackchn, . .
gSJﬁ?Oj%%Mﬁrﬂiﬂ%ggéi}%&?\fy;ﬁbﬁﬁgﬁ%é@;j LHEJ% ﬁr‘{&ﬁfﬁg Fuzhou ROCkChIp Electronics
77 VU 59l 75 22 £ DCDC HT FBAE JII 414 i PWM FEL % S 47 1) 775 Protect:

RE1028R5103 2 ZiL 4 1/ 14432 14 P52 AR 17 A & 423/ DCDC roject | RK3399Pro Al REF V11

File: 51.LCM MIPI (option)
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Dual-MIP1 LCM J|_502E(>)ODu::1|M|F’|-61F’

GND1
GND2
GND3
VLED_GND1
VLED_GND2
VLED_GND3

MIPI_TX1/RX1_DOR—————— MIPI_TX0_DOP({ VCC_LEDKO
MIPI_TX1/RX1_DONK——————— MIPI_TX0_DONG{————————

MIP_TX1/RX1_D1RQe—eoeoeoo—— MIPI_TX0_D1

MIPI_TX1/RX1_DAN——————— MIPI_TX0_D1 VLED_GND4
MIPI_TX1/RX1_CLKRQ——oo——— MIPI_TX0_CLKRQ———— VLED_GND5
MIPI_TX1/RX1_CLKN—————— MIPI_TX0_CLKN——————— VLED_GND6
MIPI_TX1/RX1_D2RQeooooo—— MIPI_TX0_D2RQ————— VCC_LEDAO VLED2
MIPI_TX1/RX1_D2NQ—m—r—r—— VIR P Oy VA — VLED4
MIP_TX1/RX1_D3RQ——m———o————— MIPI_TX0_D3RQ—oooo— NC1

MIPIZTX1/RX1 D3N MIPI_TX0_D3NK——— TP5200 8 MIPI PWM OUT GNDS

TP5201 TE

LL%DD_ ITESNT_I-lI_ MIPI_TX1/RX1 D GND6
" P MIPI_TX1/RX1_D2 DSI R 2P
LCD_BL_PWM - - DSI_R_2N

MIPI TX1/RX1 D1 (DigllmR .
MIPI_TX1/RX1_D1 DeRIN
MIPI_TX1/RX1_CL] GND8
MIPI_TX1/RX1_CL DSI_R_CLKP
DSI_R_CLKN

-_— MIPI_TX1/RX1_DC gg‘ngR o
VCC5VO0_SYS_S30 L52 ~—— g.;ZH P2 OVCC_LEDA MIPL_TX1/RX1_D0 A

€5200 C5201 IND_404030 D5200 C5202 MIPI TX1/RX1 D3 GND10
4.7uF 7| 100nF 0.060hm $S32 2.20F MIPT_TX1/RX1_D3N BS'_R_3P
C0603 =—C0402 DO_214AC C0603 SI_R_3N
xsR | XsR 7 X5R LCD EN H GND11

IN LX1 EN
10V 16V [x2 35V NC6

= VCCIO_3V3_S00 VBAT1
NC1 OVP [ - VBAT2
NC2 NC3 VBAT3
~NC4 VBAT4
LCD_BL_PWM ey She OVCC_LEDK N
~ VCC_1V8_S0 0O VDDIO1

R5200 SY7203DBC VDDIO2

0. GND12
; %%2 DFN 16| 3RO0OX3R00XO0R80 DBIST(GND)

Ro . TP5202 O 2’5\‘_51 s

= LCD_RST L RESET

GND14

MIPI_TX0_D2P
— By GE DSI_L_2P
= MIPI_TX0_D2N DSIL 2N
Adjust resister of limited current MIPI_TX0_D1P GND15
according to parameters used LCD pannel MIPT_TX0 DN Bg:_ll:_]fl
Note: MIPI_TX0_CLKP GND16
= = I : MIPT_TX0_CLKN DSI_L_CLKP
U5200 EN pin must support PWM brightness dimming control, Otherwise, DSI_L_CLKN
it needs to be increased PWM circuit at FB pin. MIPI TXO DOP GND17
R5201&R5202 should be placed close to the power pins of Panel Interface. MIPI_TX0_DON bSI_L_oP

U52001IENE I 75 22 A ¢ R PWMa) 25 15 6 1 15 D) BE o1 00 D3P TR
A)“'JE’JE?%%‘%?DCDCH’JFB H&Ul’“j}IIPWM S SR AT TR YT o P TX0 B3N DSI_L_3P

. N _TXO_| — = A1
RS2018RS202:04 J 1311 i 43 4 1 L1 AL PR 12 T A S 43 DCDCHC B oNDTs oND34 [ 22— 1|1

[Ce] [e] V][] [&,] - [V | N] EE

MIPI

Dual

LCD_CON

GND19 GND54

VCC_1V8_S0 VCCIO_3V3_S0 =

C5203 _| C5204 C5205 C5206 . .
4.7uF | 100nF 10uF 7| 10uF Radﬁf_g;ég Fuzhou Rockchip Electronics
X5R X5R X5R X5R

o 10V 16V | 63V | 63V Project: | RK3399Pro Al REF V11
c0603 | C0402 C0603 C0603

File: 52.LCM Dual MIPI(option)
Date: Tuesday, May 21, 2019 d V1.1
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5

4 3 2 1
50 Ohm RF trace
1]l 2 1 ANT6100
% SDIO0_DO
T ANT_JACK 20100 D1
B C100  _| 2 ANT_JACK 20100 02
©6101 10pF ©6102 3 GND1 20100 05
DNP  C0402 DNP GND2 20100 oD
o cos02c06 [ codoz 20100 oK
50V =
L L UARTO_RTS_BT
= = UARTO_TXD_BT
SUARTO_RXD_BT
SUARTO_CTS BT
SBT_HOST_WAKE_L
BT_WAKE_L
50 Ohm RF trace BT_REG_ON_H
112 4 IFI_REG_ON_H
{F * ANTB101 WIFI_HOST_WAKE_L
B C6103  _| 2 ANT_JACK
©6104 10pF ©6105 3 GND1  ANTZJACK
. 1. DNP  C0402 DNP GND2
= = B C0402 COG C0402
o sov
U6100 : :
AP6354 —|lo! Select ANT"s footprint according to structure
MD44_AP6XXX_13RXTE i il
P
(D= P P P D D | |
[a)ab-qaja)aaYa)a)-4a)
222222222
5566060010
= @
3
2
BT_HOST_WAKE_L
, ) »—5 PA_PUIPCIE_PERST BT_HOST WAKE [ ETWARE T
XTAL_OUT BT_WAKE
4 . i SDIO_DO 2 SDIO0_DO
RT00 224 VoY ROICZ STAL I GPIOB_OINMODE SeL R61011 3R . 2 R0402 5%
WIFI_HOST_WAKE_L16 | WL_REG_ON PCIE_TDP/NC SDIO_D1 9 SDIO0_D1
V6100 Do ovD 5-{ WL_HOST_WAKE PCIE_TDN/NG R61021 AP ~-2 R0402 5%
BIGCIR SDIO_DATA_CMD PCIE_RDP/INC DIO D2 3 DIOO D2
STz : 8| SbiopATACLK PCIE_RDNINC — RO1031 X ~-2 RO402 5% SDIOO
CRY4 3R20X2R50X0R80 SDIO D3 9 | oD TS CIERONNC UARTO_RTS BT
SDIO D2 _DATA CTs.| UARTO CTS BT SDIO_D3 y SDIOO_D3
A—%oenp  x2 2 <165 0| spiopATA2 UART_RTS_N ARTIOET RE1041 38R ~-2 RO402 5%
DI 52| SDIO_DATA_0 UART_RXD ARTO-RXG-BT DIO CMD 3 DIOO CMD
x1 N 4—“\‘ 5 T 22 1 SDI0 DATA 1 UART TXD i UARTO RXD BT SDIO_C R61051 3R ~ 2 RO402 5% SDIOO_Cf
"l D_10 GND_12 E 'BT_REG ON H SDIO_CLK 9 SDIO0_CLK
- % - o *—24 NC/PCIE_PME L BT_REG_ON R6106 1 AIA ~-2 R0402 5%
B2 B2 VIN_LDO _ PCIE_CLKREQ_LIPA_3P3
CoG CoG 2o
50V 50V _| cet08 -
4.7uF 5 [
= = C0603 [Xe) ¢ &
BB oz _s5x _H &
ov 0nZ00 <Gos
ST 900
£§§§§00&D&<
= £20000aZ2000ad
>0aa00a0a50z>z2>
o [eo[o o] [arfeost oo
NN NN D[ [ || [ |eD)
L6100 i i
47uH
IND_303012
— up to 1A L ]
ISARS = ]
0.120hm
]
]
CLKOUT_32K )——— '
VCC_1V8_S3 O : : :
_| cet11 _| cet2 = = H
47f | 1oonF ! . H
22203 %’;02 : Note:VBAT voltage range is 3.0V-4.8V, H
~F Tov ™y and peak-current is at least 400mA. H
L L | gy g g S SR ———— |
WIFI
OPTION SRRC | RSDB BT Crystals VCCI0_SDIO
ax ac a b/g/n
AP62x2 No No Yes Yes No No 4.0 1.8-3.3V
AP6356S No Yes Yes Yes Yes No 4.1 1.7-3.6V i Fuzhou Rockchip Electronics
EEE T
Project: | RK3399Pro Al REF V11
AP6398S No Yes Yes Yes Yes 5.0 37.4MHz 1.7-3.6V d
File: 61.SDIO WIFI/BT-2T2R
AP6275S Yes Yes Yes Yes Yes 5.0 Date: Tuesday, May 21, 2019 [ Rev: [ via
Designed by: | LinusLin | Reviewed by: | <Checker> | Sheet: | 35 of 46
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5 4 3 2 1

SDIO WIFI/BT-1T1R
R ettt L
: Note:VBAT voltage range is 3.0V-4.8V, ]
1 and peak-current is at least 400mA. :
gg:gg,g? : VCC3V3_SYS_S3 : RF Microstrip
_| 0 = ANT6200
gg:gg:gé [ S . Z0= 50 ohm ANTA211DR
—— K SDIO0_CMD
SDIO0_CLK :‘_g:guzgs :_?ggr?: F 2
X5R X5R
kel o 10V [ 1ev 6200
UARTO_RXD_BT C0603 | C0402 ?:%Z L6202
UARTO_CTS_BT = = o 50V L0402 i Select ANT"s footprint
BT_HOST_WAKE_L < C0402 DNP according to structure
BT_WAKE L = ~
BT_REGC ONH bttt bttt | WIFI_XTAL_IN gg =
WIFI_HOST_WAKE_L Dptionl ] 1 SE
: X1 GND {M ;R skl
2 3 62021 22R 5% 2 R0402 WIFI_XTAL_OUT
! 6205 ‘H‘ GND X2 = U200 ‘ T TT
! 18pF Y6200 C6206 | AP6236 “|o
) C0G —— 26MHz | 18pF | MD44_APBXXX [ [ [P
| 50V CRY4_3R20X2R50X0R805—C0G | FZrWWUWXNE =
. | 26MHz: +-10ppm_L | ey
. - - ' < 88" g a7
—————————————————————————— I N_VDDSWP_IN =X
z5 N_VDDSWP_OUT [-35—X
9 N_VDDSWPIO [—>—X
WIFI REG ON H__ 12 &
WIFI_HOST_WAKE_L13 | WL_REG_ON 44 UARTO RTS BT
SDIO0 D 3| WL_HOST_WAKE UART_CTS N [ RIS = = = = = === - oo 1
L RN e o options |
238 &KD 7| SDIO_DATA_CMD UART_RTS_N jo R6206 1 fR3% 2 R0402 DPUARTO_CTS BT |
30100 50 5| SDIO_DATA_CLK X1 [3g—X L L el Lt L -
30100 DT 5| SDIO_DATA_O X2 35X
VCC_1v8_S3 T 20| SDIO_DATA_1 N_REG_PU (37— e ————
I|—>%7 onos N_I12C_SCL 55— | RE207 |
5 VIN_LDO_OUT GND6 37 I ! 10K H
C6207 _| C6208 VbDIO N_I2C_SDA 734X ‘BT REG ON H | R0402
T :L100nF BIRSTN—————— | 5% !
——=X5R X5R 1 % one :
6.3V 16V
|_codoz El:cmoz : = !
PR — Yy — i Pl - | _ ]
: Option2 16203 : _ _option5
4.7uH
] |N[;J_303o1zl
] 0.120hm |
) ]
: up to 700mA :
| C62092 || 1_4.7uF [
| “F o0z 1 [63V56R 1
lecccccccccccaccace == ]
CLKOUT_32K )
Note:
Yes: option circuit be mounted
No: option circuit not be mounted
WIFI
OPTION 5757 =H BT Crystals VCCIO_SDIO | OPTION1 | OPTION2 OPTION3 OPTION4 | OPTIONS
a g/n] ac z
Yes@SD102.0
AW-CM256SM Yes Yes Yes Yes 4.2 37.4MHz 1.71-3.63V Yes Yes No@gD 103.0 Yes No
AP6236/AP6212 No Yes No No 4.2/4.0| 26MHz 1.71-3.63V Yes Yes No Yes No
Yes@SD102.0
AP6256/AP6255 Yes Yes Yes Yes 5.0/4.2 | 37.4MHz 1.62-3.63V Yes Yes No@gmog_o Yes No
RTL8189FTV No Yes No No No Module 1.8-3.3V No No No Yes No
Module F89FTSM12-W3 Integrated
RTL8723DS No Yes No No 4.2 Module 1.62-3.63V No No No No Yes
Module 6223A-SRD Integrated
Rackcdt N2 Fyzhou Rockehip Electronics
QCA9377 Yes | Yes | Yes | Yes 4.2 Module 1.7-3.45V No No No Yes No ESWMET P
Module 8223A-SR Integrated Project: | RK3399Pro Al REF V11
RTL8821CS Yes | Yes |Yes |Yes | 4.2 | Module 1.7-3.45V No No No Yes No File: | 62.SDIO WIFVBT-1T1R (option)
Module 6221A-SRC Integrated Date Tuosday, My 21,2018 [Rov: [ w1t
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5 4 3 2 1

Ethernet RTL8211F .
J6500 =
©
MDI3- _R6500 1 QR 5% 2 R0603 MDI 3- 9
PHY TXDO MDI3+ _R6501 1 % 2_R0603 MDI_3 T T I
- + db B
Ve MDI2-_R6502 1 QR 5% 2 R0603 w2 £ MDIGe s e
PHY XD MDI2+ _R6503 1 _QRA5% 2_R0603 MDI2- o N
= MDI_2+ 5 4ii B
PHY_TXEN L_ML2r 51 o - |
PHY TXCLK MDI1-__R6504 1 QR.5% 2 R0603 MDI_1- A VR
. MDIT+__R9601_1_QR5% 2 R0603 —
MDI_1 N
Vivegionsy = = = MDIO-  R6506 1 QR 5% 2 R0603 I_W’ 5 A worte = 1
MAC RXO2 MDIOT _R6507 1 QR 5% 2 R0603 1 ] wpio+ 2| v i
| + 2 iy
VS a— | cosoa1 || 2 tooF 2 ——2 woo+ T f
e — |—Coa0z X5R 16V TeT f
MAC_RXCLK————— o Lok
. || —Gesos1 || 2 tozrKv - i
TMAC. CLK % C1206 | TEDT/CFG_LDO0 Earth e —
PHY. RST>:> J||Res0s 1 5 2 R0402 5%  RGMI GR-__12 g o o o
MAC_CLK _ R6522 1 2 20R 5% PHY CLKOUT125 3]G o
. 'PHY INTLK . R0402 T T Vccsv?é[f‘!‘f&q LDOT R65121 RIOR ~ 2 R0402 RGMI VE- Y+
MAC_MDCLKY _ D6502 D6503 D6506 D6507 LINK&ACT 5% Y- ©
VIAG._MDIO \/\< S C6503 ESD5471 ESD5471X ESD5471 ESD5471X -
— DNP ESD0402 ESD0402 ESD0402 ESD0402 HR911130C o
o co402 MAC <————w PHY DNP DNP DNP DNP RJ45_HR911130C e
MDC: Management Date Cloy peso0 ™|~ Desot Des504 D6505 <
MD10: Input/Output of Management Date. = ESD5471X ESD5471X ESD5471X ESD5471X
ESD0402 = ESD0402 = ESD0402 = ESD0402 =
DNP DNP DNP DNP
RGM I I PHY RGMIT Power Source CFG_EXT CFG_LDO[1:0]
VDD1VO_EPHY R6526 2 P 1 47K 5% LEDO/CFG_EXT R6527 2 1 47K 5%
9 g R0402 R0402 OVCC3V3LAN| external 3.3v b1 2°b00
|| RO 2\, 1 ATK 5% LEDUCFG LDOD
“‘ 1 Qo PHY_INT VCC3V3_LAN R0402 External 1.8V (default) 1"bl 2"b10
249K T R6530 Y7X "5% R0402 © J||-Rese1_2 1 47K 5% LED2/CFG LDO1 RE532 2 1 47K 5%
RO0402 Bz5ER[E RO402 RO402 DNP Internal 1.8V 1°b0 2°b10
SR INTB/PVE "
] e 212 1.set low if status changed;active low; VCCIO_PHY Voltage Config
VCC3V3_LAI - KRR NU; 2.set IEW if ;ecelved a mag:c packet
5 or wake uj rame; active low.
ﬁ > 533 P PHY_RXD3/PHYADO _R6533 2 1 4 7K 5%vCCI0_PHY
d J||-Reses 2 1 47K 5% PHY RXCLK/PHYAD1
R0402
=  olololslololsloly RE536 2 1 47K 5% PHY RXDV/PHYAD2
Upso1 ™ i i | R0402
—— - s PHY Address PHYAD[2:0]
® & Jho3d Z% 838k g PHY Address Config —aerire——poor— VCCIO_3v3_S0 VCC3V3_LAN
{ Qg2 I (o}
W BTBRES 00 RE543 1 2 O0R 5% pemcc——————————
z 227 ES 9= _ R0402 : ]
5 §88° C6513 ce511 | C6512 ]
o Qoo REG_OUT . % PHY_RXDO/RXDLY P . n .
mg}gt f— 5 BB% recour 30 [ Rest 2 A ‘r‘agfoz 5% Re542 2 QN 1 ‘r‘agfoz 5% _ovCeIo_PHY ;57;F : ;(%%m: ;(%%nF 1
VDD1VO_EPHY s £ s 53@%%#@” 1ov ) O] rev T tev :
& AVDD10_3 < DVDD_RG WO e .
2 4 1 Vi RXC/PHYAD1 m Pull-up for additional 2ns delay to RXC for data latching _L_C0603 ) =402 _L_cod02 H
MDI[1]- RXCTL/PHYAD2 =55 PRy RXDO/RXDLY - [
2 MDI[2]+ RXDO/RXDLY giapqvwm H close to PIN11,40 :
MDI[2}- RXD1/TXDLY 753 PHY_RXD2/PLLOFF_ % PHY_RXD1/TXDLY P, 9 ——————————————
VDDIVO_EPHO—— | AVDD10_2 RXD2/PLLOFF 55 ——pHYRXSIPHVADD | Reee2 T Kot 2 Bz —oVCCI0_PHY rrccccccccnaanny
WD 0 | MBIE}* RXDS/S%Q%) 2t DD1Vo_EPHY !
Pull-up for additional 2ns delay to TXC for data latching f‘;ﬁ;“ ‘fgg:g :
N DVDD_RG: Digital 10 Pad Power [ XSR o X5R 1
30 o WM_M@/C@O PHY ] 1ov 16V 1
8¢oor858FK0 - C0603 C0402
STOORXXXXX : = = ]
<L =SZFFFFRFRF " ]
oo Pull-up to disable PLL @ ALDPS mode VCCIO_3V3_S0 VCCIO_PHY _ _ __clo_se t_o_PINZ_Q__'
=T RTL8211F-CG P -oo-o-o
QFN40_5R00X5R00XOR90_T RE548 1 2 0R__5% ; 1
e R0402 t
Veeava_LA PRk Z 5, RTL8211F-CG(SW Mode) ces521 C6516 C6517 !
BRRRRRIRIIR RTL8211FI-CG(SW Mode) Industrial 7| wF o) 7| 470F 7| 100nF !
;
oo rrcccccnccccccene---- 6.3V 1oV X5R !
IRk EEEER H i o KR poof xR 16V '
a ' VDD1V0 EPHY 1 cod02 co603 | Cco402 1
VCC3V3 LAN—RE547 1 R 2 47K5% IREG_OUT ] _r--------------i = | = = 1
N ROz | o ! ;6250,3 : H 1 ! close to PIN28 !
ul
——100nF H ﬁ IND_303015 C6522 | C6520) I 7| cest9 ] seTssssssssssss
o XsR 4.70F 100nF . 1 100nF ]
16V ! o X8R X5R H X5R 1
= C0402 ] 10v 18V ' H 16V '
b|°se to PIN30 C0603 C0402 H TCMOZ '
gy g g g g g g S —— MRS =——————— ——a! S
! ! EE%IFE?EG(SW agse)lndust 1 ! close to PIN21 :
1 Close to PHY 1 leccccccccccnaa
| PHY_RXDORXDLY R6549 1 2 22R 5% R0402 MAC_RXDO ]
| PHY_RXDI/TXDLY R6550 1 2 __22R R0402_MAC_RXD1 1 FpE==== "“""i
] HY_RXD2/PLLOFF R6551 1 A~ 2__ 22R 5% R0402 MAC_RXD2 H t
1 HY_RXD3/PHYADO R6552_1 /"~ 2__ 22R 5% R0402 MAC_RXD3 ' [} !
1 ] c6523 ~| ce524 | ces250
y  PHY RXCLKPHYAD! RE553 1 2 22R 5% R0402 MAC RXCLK : 1 100nF =—=100nF =—100nF |
X5R X5R X5R |
| PHY_RXDV/PHYAD2 RE554 1 2 22R 5% R0402 MAC_RXDV | ces26 | : 16V 16V 18V
] DNP C0402 C0402 _|_C0402 2 Fuzhou Rockchip Electronics
1 E[cmoz H 1 = = = : BEMET
] L 1 ! close to P|N3,8,38 | Project: | RK3399Pro Al REF V11
] = leccccccccccaaa
File: 65.Ethernet 1000M RTL8211F
Date: Tuesday, May 21, 2019 | Rev: | V1.1
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5

HEADPHONE

1 2
VCC_1v8_S3 o R7003100K 5% |R0402

PHONE_DET_H (-

HP_SNS <

1 2
R7006 0K ¥% R0402

v

HP_DET_H=Low, Headphone Insert

C7002
100nF
——C0402
X5R
16V

7 7
PR > —R7004 0% K402 5%

1 2
HP L >—R7005 0% Kd402 5

TV

—

MIC2_INK:

o

ED7000 ED7001 ED7002
ESD54 ESD54 ESD5451N

ESD0402

N

ESD0402

R7011

= 100R =

VCCIO_3V0_S0 O R0402

ESD0402

5%

. 2 |
I|| C7001 1uF X5R[ 6.3V C0402

ADC3_HP_HOOK<LK

PJ-3536

PJ7_PJ3536
ED7003
ESD5451N
ESD0402

R7012 ©
10K
5%

o RO

C7000

10nF
C0402
X5R

402 | 25v

SPEAKER

SPKN_OUT ),

SPKP_OUT),

1
;
215
CONZM_1X2_2R00_V_P_DIP
CON2M_1X2_2R00_V_P_DIP

ED7005
ESD5451
ESD0402

X

ED7006
ESD5451N
ESD0402

VCCIO_3V0_S0 O

MIC1_IN (&

MIC7000
MIC-4020
MIC2_4020

1

ED7004
ESD5451N
ESD0402

2

Rackchip

i s S

Fuzhou Rockchip Electronics
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File:

70.AUDIO

Date:

Tuesday, May 21, 2019

V1.1

Designed by:

Linus.Lin Reviewed by:

<Checker>

38 of 46

1




5

Touch Panel connector
Note:VDDIO of Touch Panel is 1.8V.

|2C4_SCL_TP
|2C4_SDA_TP
TOUCH_RST_L
TOUCH_INT_L

12C4_SDA_TP

L

2C4_SCL TP

TOUCH RST L

@m\l@T

TOUCH INT L

N
O

ED7500 [ED7501" [ED7502
ESD5311[€SD5311[§SD5311
ESD0402[ESD0402[ESD0402]

X

X

ED7503 '
ESD5311
ESD0402]

VCC3V0_TOUCH O—E

11

J7500
Touch_screen
FPC12P_05MM

VCC3V0_TOUCH

C7500
4.7uF
X5R
6.3V
C0402

C7501
100nF
X5R
16V
C0402

Rackchip

i s S

Fuzhou Rockchip Electronics

Project:
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File:
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5

HDMI Port ESD

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

J8200

HDMI_A
HDMIA19_HDMI_01A
U8200

TPD4E05U06 /SRC0524P
sl = SON10_2R50X1RO0X0R50

HDMUXZS% HDMI_PORT _CEC N1 OuT1 |10__HDMI_PORT CEC
HDMI_TX2 HDMI_TX1P
;;HDMI_TXW DDC_SCL N2 ouTe |8 DDC_SCL

DDC_SDA

ouT3

HDMI_PORT HDMI_TXCN HDMI_PORT_HPD
DDC_SCL DDC_SDA

HDMI_PORT_HPD

|

HDMI_TXO0
HDMI_TXO&E ;;HDNH_TXCP DDC_SDA |
|

ouT4

HDMI_PORT_HPD’

_| cs200 _| cs201
100nF 7| 1uF
C0402 ——X5R
X5R 16V

16v | co4o2

N3 oy
[a)a]
ZZ
N4O ©
OVCC5V0_SYS_S3 |

uUs201
TPD4E05U06 /SRC0524P
SON10_2R50X1R00X0R50

HDMI_TX2P N ouT1 10 HDMI_TX2P

HDMI_TX2N N2 ouT?2 9 HDMI_TX2N

HDMI_TX1P HDMI_TX1P

|
VCC5V0_SYS_S3 | ouT3
HDMI_TX1N | HDMI_TX1N

ouT4

N3— oy
[a)a]
ZzzZ
N4O O
D8200 T
B5819WS
VCCIO_3V0_S0 SOD_323

Us202
TPD4E05U06 /SRC0524P
SON10_2R50X1R00X0R50

N
12C3_SCL_HDMI << = HDMI_TXO0P INT OUT1 10 HDMI_TXO0P

HDMI_TXON N2 ouT?2 9 HDMI_TXON

HDMI_TXCP
VCCIO_3V0_S0 VCC5V0_SYS_S3 HDMI_TXCN

N3 oy
[a)a]
ZZ
N4O ©
[sp] e}
R8204

HDMI_TXCP

|
| ouT3
| HDMI_TXCN

ouT4

27K
5%

o RO0402

12C3_SDA_HDMIK:

SOT_323

HDMI_CEC’> 2 fT 3 HDMI_PORT_CEC

Q8202 I_”_l

2SK3018
SOT_323

Rackchip

B R T Fuzhou Rockchip Electronics

Project:
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AHD Input

RE9001 QR 5% 2 R04Q2 ViNP1 VINNY
ED8900 RB902 R8903
ESD5451N 75R 75R
ESD0402 1% 1%

NP of Ro402 o Ro402

o

89071 ARA5% 2 R04Q2 VINP2 VINNZ
ED8902 R8908 R8909
ESD5451N 75R 75R
ESD0402 1% 1%

NP of Ro402 o R0402

O—Tea%01 RE9011 QR 5% 2 R04Q2 VINPS VINNS
ED8901 RB904 R8905
ESD5451N 75R 75R
ESD0402 1% 1%
NP o RO402 of RO402
o

(O—TeBS02 RBI061 (R 5% 2 R04Q2 VINP4 VINNG
ED8903 R8910 RE911
ESD5451N 75R 75R
ESD0402 1% 1%
DNP | RO402 o RO402

R89181 OR. 5% 2 R0402 12C4_SCL_N4 VINP1 2 1 R89141 OR.5% 2 R0402 3 2
A searons oo 0 D 323 1550 AR NS I m—CR 1A

2 1 8 9

[S3 1 T

2 RoA02  12C4_SDA N4

R89241 (RA5% 2 RO402 N4 RST L

RE9521 fRA5% 2 RO402  NA_INT

BSBIOWS DB900  SOD_3231553 U890t
VD_COAX1

2Y 2A VD_COAX3

32 VD_COAXA

16V
Co402 SN74LVC126A
TSSOP14_5R00X4R40X1R20

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

Power

VCC_BUCKS_S3

.07
VDD1V2 N4 P89S DVDD1V2 _AHD VDD1V2 N4 VOD1V2_MIPI
. FBEO01 1 2 5?

L0603

C8926 c8g27

R8931 | 10uF ~| 1000k
150K X5R X5R

8900

3.3uH cag25

IND_303015 100pF
C0G

VCC_BUCKS5_S3

1% 6.3V 16V
roaoz | cosos | cooz
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Gyroscope+G-sensor Compass
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Key Array
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eFUSE(QPtion

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