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Schematics Only for RK3588 NVR

RK_NVR_DEMO1_RK3588 LP4XD200P232SD8 V21

Main Functions Introduction

1) PMIC: RK806-1+DiscretePower
2) RAM: 2 x LPDDR4x 32bit(Option 2 x LPDDR4 32bit)
3) ROM: eMMC5.1(Option SPI Nand Falsh)
4) Support: 1 x TypeC(With DP TX)
5) Support: 1 x USB3.0 HOST + 2 x USB2.0 HOST
6) Support: 10 x SATA3.0 Connector (7pin)
7) Support: 1 x 4Lanes PCIe Connector
8) Support: 2 x HDMI2.1 TX + 1 x HDMI2.0 TX + 1 x HDMI1.4 TX
9) Support: 2 x 4Lanes MIPI CSI RX Camera Connector
10) Support: 2 x 10/100/1000 Ethernet(RGMII)
11) Support: 1 x Line Out, 1 x Line In
12) Support: 1 x Buzzer
13) Support: 1 x IR Receiver
14) Support: 1 x Power LED,1 x Ethernet LED,1 x HDD LED
15) Support: 1 x Recovery Key,1x Reset Key
16) Support: 1 x RS232
17) Support: 1 x RS485
18) Support: 1 x UART
19) Support: Debug UART(USB to UART),Debug JTAG (4Pin)

The RK806 LDO power distribution of the reference schematics
is only suitable for the interface used in

the reference schematics. Rockchip Confidential

If other interface functions are to be added to . .
the reference schematics, the RK806 LDO distribution Rackchp Rockehip Electronics Co., Ltd
needs to be re evaluated, otherwise the added Project: | RK_NVR DEMO1_RK3588.LP4/4x V21
functions may exceed the maximum current File: | 00.Cover Page

Date: Thursday, September 15, 2022 3 V2.1

Designed by: | Zhangdz Reviewed by: | Default 1 of 43
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SATA PMO Portl

SATA30_0_TXP

I

38200
<«
2
=
1 g
4”* GND1
€8201 1 2 10nF_XS5R 10V _C0402 BGASATAPMO TXP 1 3 .
s;muo_o_’rxugg €8200 1 2 10nF_X5R 10V C0402 BGASATAPMO TXN 1 f
4”*4 GND2
8202 1 2 10nF_X5R 10V _C0402 BGASATAPMO RXN 1 5
SATA30_0_RXN —1 t— RXN
SATA30 0 RXP €8203 1 2 _10nF__X5R 10V _C0402 BGASATAPMO RXP 1 3 e
- 1r
7 -
‘W D3 8
=
g
NOTES:The SATA differential trace impedance is 100 OHM.
The SATA trace length is less than 5 inch.

o

SATA30_7P_V_DIP
sataTm_0a_east

VCC5V0_SYS_P

R3000 1

2 OR 5% 33001
0805 DIP_4PIN 2P0
€3004 €3008 | €3005 - -

7| 22uF/16V| 22uF/1pv100nF
Yor | ——yog —

X5R —X5R
25V 25V 10v
o IS
C0805 C0805 C0402

~

|

W e

v‘—l—l
e fefrof

Project:

ShenZhen HugSun Technology Co., Ltd

RK_NVR_DEMO1_RK3588_LP4/4x_V21
File:
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Date:
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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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Download/adb Port

MIPI CSI Connector USB30_HOST2 With DP HDMI1.4 TX HDMI2.0 TX HDMI2.1 TX HDMI2.1 TX

* (Cal]  [<Dss (c:::::::))sz) (—) ([—=/ k%)

USB30_2_SS USB2_HOSTO

TYPECO_USB20_OTG Support:
8K+4K+2K

or
TYPECO0/DPO 4K+4K+4K+2K

Giga PHY

RGMIIO RGMII1

MIPI DPHY1 TX

1280 12C3

UARTO_M2

USB2_HOST1

UART3_M2

SARADC

VCCIO6
MIPI
DPHYO RX
CPHYO RX
MIPI
DPHYO TX
CPHYO TX
MIPI
DPHY1 RX
CPHY1 RX
MIPI
DPHY1 TX
CPHY1 TX
TYPECO
/DPO
TYPEC1
/DP1
usB2
HOSTO/1

SATA3.0 i

RGMII1

vccios
SATA3.0 RGMIIO ‘ SARADC_INO

veccros T |
eMMC5. 1 | veeoz |

eMMC X8bit Recovery Key
EMMCIO UART5

SATA3.0 P ggPI Flash or FSPI X4bit ‘

PMUIO2

SATA3.0 =

[eeemfenl T T e

Debug

UART2
SATA3.0 SATA3.0_Port0 . Reset Kev
PCIE20 LPDDR4 32bit
/SATA30_0 LPDDR4X 32bit |

SATA3.0_Port1

SATA3.0 e, |

USB30_2_SS PCIE20 _
SATA3.0 —————W /sata30_2 |

UsB30
2_SS

Buzzer

PM PCIE30 x2
SATA3.0 Porto

PCIe3.0 x2Lane

vccio1
VCCIO4

PCIE30 x2
SATA3.0 Port1
r 3

RS485
PCIe3.0 x2Lanes UART
SATA3.0 UARTO_M2 b Bxxxl
RS485
RS232
PCIe3.0 x4Lanes
PCre3.0 x4 |<
R5232
LPDDR4 32bit

LPDDR4X 32bit

RK806-1

. Power for RK3588
@)—@_@ w +Discrete - TYPEC1_USB20_HOST USB2_HOST1

12v Power (3 " X PWM3_IR_MO
Adapter ‘ ‘ ‘ < : \ Py < \ Py Rockchip Confidential
Rackchip Rockehip Electronics Co., Ltd

Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
Power LED  Ethernet LED HDD LED  1p peceiver  TYPECI1_USB20_HOST  USB2.0 HOST1 [rr=iwtoe:

Trrsdy,Sopombor 15,2022 Trer [
1 T T ) R
.




ATX
4Pin
Power
Option2

2v
VCC12V_DCIN

FAN ax:

Camera Connector ax:

VCC3V3_PCIE ax:
VCC12V_PCIE30 ax:

Power Tree

_* DC/DC  3000mA

) M0S

12V/3A
Adapter
Option1

ORCRC

Note:

The RK806 LDO power distribution of

the reference schematics is only suitable

for the interface used in the reference schematics.
If other interface functions are to be added to

the reference schematics, the RK806 LDO distributioj
needs to be re evaluated, otherwise the added
functions may exceed the maximum current

provided by the LDO

Note:

With SATA,PCIe, the current is
estimated according to the
actual number of SATA,PCIe

DC/DC
8000mA

DC/DC
3000mA

FAN(Opt)

Option
VCC4V0_SYS

Seq:0

VCC5vo_sy:

USB30_HOST2
TYPEC1_USB20_HOST
USB2.0 HOST1

Camera Connector
VCC5V_HDMI_TX0/1/2
VCC5V_HDMI_TX3

RK806-1

BUCK1
6.3A.max

Power on
Sequence

SIT3485E
SIT3232E
FT232RL

vec Sea:s YDD_GPU
Max:

VDD _CPU_LIT
Max:

VDD _LOGIC
Max:

VDD _VDENC
Max:

VDD _DDR
Max:

VDD2 _DDR
Max:

/ VDD_GPU_MEM

[ Vor_GPU
UCK2

!‘E‘iz.---ﬁ‘%wa&
BUCK3
5.QA. max

BUCK4
5.QA.max

UCKs
!E‘ii---.&sA.wa&

BUCK6
2.3A.max

UCK7

, VDD_CPU_LIT /VDD_CPU_LIT_MEM ES8311 PVDD
VCCIO_PHY0/1(Opt)
Camera Connector
SPI FLASH VCC
eMMC VCCQ
VDD1_1V8 DDR
PMUIO1_1V8
PMUIO2_1V8
EMMCIO_1V8
VCCIO1_1V8

VCC3V3_IR

vces VCC3V3_SATAPMO/1

vor_rocic ]

’ VDD_VDENC /VDD_VDENC_MEM |
AN

VDD _DDR

vcc4

DDR_CHO_VDD
DDR_CHO_VDD_MIF
DDR_CH1_VDD
DDR_CH1_VDD_MIF

VCC3V3_PHY0/1
VCC3V3_VGA

DP To HDMI(3.3V)
Camera Connector

vcce

LPDDR4/4x VDD2

DDR_CHO_VDDQ_CKE VCC 3V3

!E‘il---AEA.wa&

VCC 2v0 _PLDO

BUCK8

vces 2.3A.max

DDR_CH1_VDDQ _CKE

Max:
VCC 33

VCC 3V3!

BUCK9

veces 2.3A.max

VDDQ _DDR

VDDQ _DDR

LPDDR4x VDDQ
DDR_CH1_VDDQ_CK
DDR_CHO_VDDQ_CK

VCC 2V0 _PLDO

veeio  Zishmax

Max:
VCC 1v8

DDR_CH1_VDDQ
DDR_CHO_VDDQ

VCCIO2_1V8

VCCIO3_1V8
VCCIO4_1V8

USB20_AVDD_3V3
VCCIO5_1V8

VCC 1v8

PLDO1
SDOmA max.

VCCA_1V8

VCCIO6_1V8
VCCA_1V8

PLDOZ
! 300mA max

VCCA1V8 IMAGE

VCCA1V8 IMAGE

OSC_1V8

MIPI_CSIO_AVCC1V8

PLL_AVDD1V8

3 vects
| PLDO3
1..300mA max.

VCCA1V2 IMAGE

VYV VvYVvVV

DO4

PL
u, !‘;'C_I_Z_ 500mA max.

VCCA_3V3

N4

MIPI_D/C_PHY1_VDD_1V2 WMax:

AY)

| PLDOS
1.300mA max.

VCCIO_SD

71

ES8311 AVDD/DVDD

Jax:

N

PLDO6
300mA max.

VCCA1V8_PLDO6

71

Jax:

N

VCC 1vi _NLDO

NI

300mA max.

VDDA_0V75_PMU

71

VDD1_1V8_DDR(Opt)

Jax:

AN

VDDA_0V75_PMU

H

NLDOZ

VCC 1vi _NLDO

3 vecis. ) Sooma

| NLDO3
1.500mA max

VDDA_DDR_PLL

DDR_CHO_PLL_DVDD

JMax:

DDR_CH1_PLL_DVDD

Jax:

VDDAOV75_IMAGE

VDDAOV75_IMAGE,

MIPI_CSI1_AVCC1V8
HDMI/EDP_TX0_VDD_IO_1V8
HDMI/EDP_TX0_VDD_CMN_1V8
HDMI/EDP_TX1_VDD_IO_1V8
HDMI/EDP_TX1_VDD_CMN_1V8

USB20_AVDD_1V8
SARADC_AVDD_1V8
DDR_CHO_PLL_AVDD1V8
DDR_CH1_PLL_AVDD1V8
TYPECO_DPO_VDDH_1V8

MIPI_D/C_PHY1_VDD_1V8

TYPECO_DP1_VDDH_1V8

PCIE20_SATA30_0_AVDD_1V8

PCIE20_SATA30_1_AVDD_1V8

PLL_DVDDOV75

PCIE20_SATA30_USB30_2_AVDD_1V8

PMU_0V75

PCIE30_PORTO_AVDD1V8

PCIE30_PORT1_AVDD1V8

HDMI/EDP_TX0_VDD_0V75
HDMI/EDP_TX0_AVDD_0V75
HDMI/EDP_TX1_VDD_0V75

NLDO4
SDOmA max.

VDDA_0V85.

HDMI/EDP_TX1_AVDD_0V75

VDDA_0V85

) LS -

:,,SOQI,HA max.

VDDA_0V75

VDDA_0V75

TYPECO_DPO_VDDA_0V85
TYPECO_DPO_VDD_0V85

RK860-2 ,6A

RK860-3 ,6A

Max:

RK860-2 ,6A

VDD _NPU

VDDCPU_BIGO / VDDCPU_BIGO_MEM

VDDCPU_BIG1

VDDCPU_BIG1_MEM

Max:

EXT DC/DC ,2A

bCom Y e ey

-
-
-
——

VoD T

/ VDD_NPU_MEM

USB20_DVDD_0V75

TYPECO_DP1_VDD_0V85

OTP_VDDOTP_0V75

TYPECO_DP1_VDDA_0V85

MIPI_CSIO_AVCCOV75

PCIE20_SATA30_0_AVDD_0V85

MIPI_CSI1_AVCCOV75

PCIE20_SATA30_1_AVDD_0V85

PCIE30_PORTO_AVDDOV75

PCIE20_SATA30_USB30_2_AVDD_ OVEk

PCIE30_PORT1_AVDDOV75

MIPI_D/C_PHY1_VDD

DC/DC, 2A

DP To HDMI(1.0V)

DC/DC, 2A

Rockchip Confidential

MIPI To HDMI(1.2V)

DC/DC, 2A(Option)

Rackchip Rockehip Electronics Co., Ltd

VCC3V3_SATAPMO/1

DC/DC, 2A

Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21

VDD1V2_SATAPMO/1

LDO , 500mA

04.Power Tree

VCC3V3_PI6C
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Power Sequence Power description
Power PMIC Supply Power Time Default Default Work Peak Sleep
VCC12v_DCIN Supply Channel Limit Name Slot Voltage ON/OFF | Voltage | Current | Current
VCC4VO0_SYS RK806_BUCK1 | 6.5A VDD_GPU Slot:5 0.75V ON DVFS TBD TBD
VCC4Vv0_SYS
- = 7 VCC4VO0_SYS RK806_BUCK2 | 5A VDD_CPU_LIT Slot:3 0.75V ON DVFS TBD TBD
VCC5V0_SYS VCC4VOo_SYS RK806_BUCK3 | 5A VDD_LOGIC Slot:2 0.75V ON 0.75V TBD TBD
VCC4VOo_SYS RK806_BUCK4 | 5A VDD_VDENC Slot:5 0.75V ON DVFs TBD TBD
VCC 1V1 NLDO
= = VCC4VO0_SYS RK806_BUCK5 | 2.5A VDD_DDR Slot:2 0.85V ON 0.85V TBD TBD
DVE:
VCC_2v0 PLDO VCC4VOo_SYS RK806_BUCK6 | 2.5A VDD2_DDR Slot:4 ADJ ON 1.1V TBD TBD
—' - FB=0.5V LPDDR4/4x
VCC4VOo_SYs RK806_BUCK7 | 2.5A VCC_2VO0_PLDO Slot:1 2.0V ON 2.0v TBD TBD
VDD LOGIC
b VCC4VvO0_SYS RK806_BUCK8 2.5A vcc_3v3 Slot:6 3.3v ON 3.3v TBD TBD
VDD_DDR VCC4VO0_SYS RK806_BUCK9 | 2.5A VDDQ_DDR Slot:6 ADJ ON 0.6V TBD TBD
- FB=0.5V LPDDR4/4x
VCC4VO0_SYS RK806_BUCK10| 2.5A vcc_1vs Slot:3 1.8v ON 1.8v TBD TBD
VDDA 0V75 PMU
= — RK806_PLDO1 | 0.5A VCCA_1v8 Slot:3 1.8V ON 1.8V TBD TBD
VDDA DDR PLL RK806_PLDO2 | 0.3A VCCA1V8_IMAGE Slot:3 1.8V ON 1.8V TBD TBD
- - VCC_2V0_PLDO
RK806_PLDO3 | 0.3A VCCA1V2_IMAGE Slot:4 1.2v ON 1.2v TBD TBD
VDDAOV75 IMAGE
— RK806_PLDO4 | 0.5A VCCA_3V3 Slot:6 3.3V ON 3.3V TBD TBD
VCC4VvO0_SYS
VDDA _0V75 RK806_PLDO5 | 0.3A VccIo_sb Slot:6 3.3V ON 3.3V TBD TBD
ov8s VCC4VvO0_SYS RK806_PLDO6 0.3A VCCA1V8_PLDO6 Slot:3 1.8v ON 1.8v TBD TBD
VDDA 0V
ot RK806_NLDO1 | 0.3A VDDA_0V75_PMU Slot:2 0.75V ON 0.75V TBD TBD
VDD _CPU LIT RK806_NLDO2 | 0.3A VDDA_DDR_PLL Slot:2 0.85V ON 0.85V TBD TBD
- hd VCC_1V1_NLDO DVES
1ve RK806_NLDO3 | 0.5A VDDAOV75_IMAGE | Slot:2 0.75V ON 0.75V TBD TBD
VvCC 1V
— RK806_NLDO4 | 0.5A VDDA_0V85 Slot:2 0.85V ON 0.85V TBD TBD
VCC_1V1_NLDO
vcea 1ve RK806_NLDO5 | 0.3A VDDA_0V75 Slot:2 0.75V ON 0.75V TBD TBD
RK806_RESETn
VCCA1V8 IMAGE
= VCC12V_DCIN | EXT BUCK 8A VCC4VO0_SYS Slot:0 4.0v ON 4.0v TBD TBD
VCCA1V8_PLDO6 VCC4VOo_SYS EXT BUCK 2A VCC_1VI_NLDO Slot:0A 1.1v ON 1.1V TBD TBD
2 VCC12V_DCIN | EXT BUCK 3A VCC5VO0_SYS Slot:0A 5.2V ON 5.2V TBD TBD
VDD2 DDR
— VCC4VOo_SYS RK860-2 6A VDD_CPU_BIGO Slot:6A 0.8V ON DVFs TBD TBD
VCCA1V2_IMAGE VCC4VOo_SYS RK860-3 6A VDD_CPU_BIG1 Slot:6A 0.8V ON DVFs TBD TBD
VCC4VOo_sYs RK860-2 6A VDD_NPU Slot:6A 0.8V ON DVFs TBD TBD
VDD_GPU
VDD_VDENC
VDDQ DDR
vee_3v3
VCCA_3V3
VcCIo _sD
VDD_CPU_BIGO
VDD_CPU_BIG1
-
e IO P D M
ower bomain Mmap
RESET L
I0 B . Support Supply Power Power Operating 3
Domain | Pin Num | 10'voltage Pin Name Source Voltage IO Type Operating Voltage
PMUIO1 Pin N28 1.8V Only PMUIOI_1V8 vee_1vs 1.8V 1.8Vonly | VCCIO*_1v8=1.8V
Pin R27 PMUIO2_1V8 VCC_1V8 VCCIO* 1V8=1.8V
PMUIO2 . 1.8Vor 3.3V PMUIOZ VeC 3v3 3.3v 1.8Vor 3.3V | ycCI0%=1.8V or 3.3V
A EMMCIO Pin V26 1.8V Only EMMCIO_1V8 VCC_1v8 1.8V A
vccro1l "
Pin G20 1.8V Only VDDIO1_1v8 vee_1ve 1.8V = - =
Pin AA7 VDDIOZ_1V8 VCC_1V8 ROCkChlP Confidential
vccroz yides 1.8V or 3.3V vecios” Ve 33 3.3v
vecros Pin Y26 1.8V Only VDDIO3_1V8 vee_1ve 1.8V Ra“dﬂp Rockchip Electronics Co., Ltd
Pin H20 1.8Vor 3.3V VDDIO4_1V8 VCC_1V8 X
VCCIO4 Pin H21 VCCIOZ vee 1va 1.8V Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
vccros Pin ng 1.8vor3.3v 5@?[{3?1 ve %EJ 5? 3.3v File: 05.Power Sequence/IO Domain Map
Pin AC25 1.8Vor 3.3V VDDIO6_1V8 VCC_1V8 Date: Thursday, September 15, 2022 [ Rew [ vau
vccIoe i 3.3V
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I2C MAP

RK3588

Mo

M1

M2

12C0_SCL_M2
I12CO_SDA_M2

VCC_3V3

RK860-2
I2C add = 0x42

RK860-3
I2C add = 0x43

<

<

—¢

MO

M1

M2

M3

M4

Mo

—1¢

Rate: KHz

I12C2_SCL_MoO
I12C2_SDA_MO

VCC_3V3

RK860-2
I2C add = 0x42

<

M1

M2

M3

M4

Rate: KHz

I2C3_SCL_MoO
I2C3_SDA_MO

vCcC_1v8

ES8311
I2C add = 0x18

<

MO l

M1

M2

M3

M4

Rate: KHz

12C4_SCL_M3_MIPI
12C4_SDA_M3_MIPI

vCcCc_1v8

MIPI-CSI CON
I2C add = TBD

<

Rate: KHz

I2C5_SDA_M3_MIPI
I12C5_SCL_M3_MIPI

vCcCc_1v8

MIPI-CSI CON
I2C add = TBD

<

Rate: KHz

12C6_SCL_MO
12C6_SDA_MO

VCC_3V3

IT6161
I2C add = 0x98

FUSB302BMPX
I2C add = 0x22

HYM8563TS
I2C add = 0x51

<

<

MO l

M1

M2

M3

M4

MO

M1

M2

M3

Rate: KHz

HDMITX0_SCL_MO
HDMITXO0_SDA_MO

VCC_3V3

HDMI TX0
I2C add = TBD

<

MO
HDMITX0_I2C '

M1

M2

MO

HDMITX1_I2C M1 ‘

Rate: KHz

HDMITX1_SCL_M1
HDMITX1_SDA_M1

VCC_3V3

HDMI TX1
I2C add = TBD

<

M2
MO

HDMIRX_I2C M1
M2

:

UART MAP

RK3588

Mo

M1

UARTO_M2

UART3_M2

RS232

RS485
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USB Controller Configure Table

DPxdLane Function

USB30 OTG+DPx2Lane Function

USB20 OTG+DPx2Lane Function

USB20 OTG+DPxdLane Function

USB30 HOSTZ

USB20 HOSTO

TCTE20 7 R ot 2
e /USB:

ressz0 2 Tav/samazo_z_
T/ 0380 5. 4T

0sB30_2_sstxe
USB30_ZSSTXN

0sB30_2_sstxe usa30 2 ssmie
USB30_ZSSTXN USB30Z:

FCTE20 7 REPToATAS0 2
‘Rip/USB30._

reszz0 2 /satazo_z_
RXN/0SB30_2_SSRXN

SB30_ZssRXY

sB30_2_ssrxp

USB3_ZSSRXN USB30_ZSsRXY

us820_s0STO_DP
SB20_HOSTO N

usaz0 sosto e
USB20_HOSTOL

USB20 HOST1

0sB20_HosT1_e.
USB20"HOSTI_DN

0sB20_HosT1_e.
USB20”HOSTI_DN

TYPECI USB20_0TG_DP
TYPECI USB20°0TC D

Controller Pin Name Type-C
Name Fungtion oprION oprIoNz oprION oprIoNz opTION: opTIONZ oprIoN opTIONZ
e e RO RO RO
TYPECO” SBUZ/DPO” AUXN TYPECO_SBUZ DPO_AUXN DPO_AUXN PO AUXN P AUXN PO AUXN P AUXN DRI AUXN DR AUXN
TYPECO_SSRX1P DPO_TXOP DPO_TX2P TYPECO_SSRXIP DPO_TXOP DPO_TXOP DPO_TXOP DPO_TX2P
08830 0760 7 x TYPECO_SSRXIN DPO~TXON DPO_TXEN TYPECO_SSRXIN DPO”TXON DPO~TXON DPO~TXON DPOTXZN
Device or Host | TZEECOSSTXIE/DEO TXIT | Tveecy SeTaIr or0_mxir or0_ncar T po_nxiz P P p0_mxar
— DPO_TXIN. DPO_TX3N. DPO_TXIN. DPO_TXIN. DPO_TXIN. DPO_TX3N.
TYPECO_SSRX2P DPO_TX2P DPO_TXOP DPO_TX2P TYPECO_SSRX2P DPO_TX2P DPO_TX2P DPO_TX0P
o x TYPECO_SSRXZN DPO_TXN DPO_TXON DPO-TXEN TYPECOSSRXZN DPO_TXZN DPO_TXN DPO”TXON
TYPECy SSTYZR/0P0 T3 | TVPEED ST TePRco samz
or0_rize P or0_ncar op0_mcar or0_mxor po_nxiz
TYPECO_SSTXZN/DO_TXSN | FYPECU_SSTXZN DPO_TXIN T TAIN PO TAIN TYPECO_SSTX2N DPO_TX3N DPO_TXIN DPq_TXIN
TSE20 OG0 | Teeco vsmo ore or | reesco vmao ore on Tyerco vsao ora v | Tyenco vanzo orc v | Typnco uanzo ore pr | reesco_ssa oro or | myesco uamzoorg oe | ryeaco uamao orc oe
Device or Host | Trerco_ushss rYpRC_vsa2d_ore h Txbncyusnsd TXbnco-vsmadoreow | Tvbscsusasd Tbnco-vsmadoreow | Txeeco-vsass T¥pBCvsBad TG DM
e e e T T T oL T T T TLAv
TYPECI”SBUZ/DPT_AUXN TYPECI_SBUZ eI AuXN DPIZAUXN et DPIZAUXN DeT AT eI AuXN eI AUXN
TIPEC_ssRkiE/oel 10 | TYPECL SSRAIE or1_Tx0r e nze TyeEci_ssmair o71_mor or1_xop or1_Txop o71_xze
TYPECLSSRXIN/DPI_TXON | TYPECLSSRXIN orrxon orirxaw TvpRcissmiy Dei-Tx0w bririow bririow e raaw
vss30 orc1 | TECTssman/pl mar | Tevect separ or1_mxir or1_nxar TeeECI_ssmar op1_nx1r or1_mxir or1_riie oe1_roe
e or Host = — — DPI_TXIN DPI”TX3N TYPECL_ SSTXIN DPI_TXIN. DPI_TXIN DPI_TXIN DPI_TX3N
TYPECI_SSRX2P/DP1_TX2P | TYPECI_SSRX2P DP1_TX2P DP1_TXOP Dp1_TX2P TYPEC1_SSRX2P DP1_TX2P DP1_TX2P DP1_TX0P
rypecI_ssrxzn/oPmxoN | ryeECIssmxzn DPI_TXEN DPI_TXON DPI_TXN TYPECI SSRXZN DPITX2N DPI_TXEN DPITXON.
TepEc_ssreze /o1t | TVPECL SSTE
= P P or1_rae Tvpscy_ssmazr op1_nxar or1_rize op0_mx1z,
TYPECI SsTX2N/DPI_TX3N | TYPECIZSSTXZN opLTX3N opLTxNn DPI_TXIN TYPECIZSSTXZN DPITXN DPI=TXIN Ded”TXIN
TR v oTe o
uss20 ore1 | Tepeci-osasi svoscs_usazo orc_oe svpsc1_usn20 orc pe | reeeci_usnzo ore ve | ryeecs vsszo ore pe | sxescs usezo orc pe | repscs_usnzo orc e | reeeci usazo ore o
vice or Host TYPECI_USB20-0TG DM TYPECI USB20-0TG DM | TYPECI_USB20"0TG DM | TYPECI_USB20"0TG DM | TYPECI_USB20"0TG DM | TYeECI_USB20"07G DM | TYPECI USB20-0TG DM
opTIONL PTION2 oprION3
uSB30 HoST UsB30 HOST USB30 HOST

Con

fig0:
TypeCO (With DP function)

Config3:

USB3.0 OTGO + DPO 2Lane(Swap ON)

p—

Controller | USB3 OTGO

USBDP PHYO0

TYPECO_SSRX1 /DP0_TX0

TYPECO_SSTX1/DP0_TX1

TYPECO_SSRX2 /DP0_TX2

I DP Controller 0 |y

TYPECO_SSTX2 /DP0_TX3

Laneo
— Display Port
—_ 4 Lane

aux

TYPECO_SBU1/SBU2
DP0_AUX

L
USB2.0 OTGO PHY k— USE2.0 OTG0 PHY J¢ H S| usB3.0
'5 SS| orGo
USBDP PHYO0 USBDP PHYO
TYPECO_SSRXI /DP0_TR0 : T e TYPECO_SSRXT /DPO_TX0
Controller USBE_OTGU I TYPECO SSTXl /DPO TXl R uUsB — TYPECO_SSTXl /DPO_TXI
. TYPECG_SSRXZ,/DB0_TXZ , TypeCo EETTT ’ TYPECO_SSRX2 /DP0_TX2 S
Loz conerorzer o I TYPECO_SSTX2/DP0_TX3 > J TYPECO_SSTX2/DP0_TX3 2 Lane
TYPECO SBUI1/SBUZ > TYPECO_SBU1/SBU2
DP0_AUXP/N DP0_AUX
Config1: Config4:
USB2.0 OTGO + DPO 4Lane(Swap OFF) USB3.0 OTGO + DPO 2Lane(Swap OFF)
1, | ; USB2.0
USB2.0 OTGO PHY ¢ g OTGO
USB2.0 OTGO PHY h M
USB3.0
USBDP PHY0 59| yses
| USB2_07G0 | TYPECO SSRX1/DP0 TXO0
gigi?gigr USB3_OTGO — — | ) USBDP PHYO
TYPECO_SSTX1 /DP0_TX1 T 4Dif§,’,iy Port p—— R TYPECO SSRXI/DP0_TX0
T 1 TYPECO_SSRX2 /DP0_TX2 l Controller | USB3_0TGO 1 TYPECO SSTXI/DP0 TX1
I° TYPECO_SSTX2 /DP0_TX3 l_. . ;I TYPECO_SSRXZ/DPO_TX2
Tgi?CZE;BUl/SBUZ I DP Controller 0 ¢ TYPECO SSTXZ /DPO_TX3I Lanel, g:fgll'aey Port
TYPECO_SBU1/SBU2 r
DP0 AUX
Config2:
USB2.0 OTGO + DPO 4Lane(Swap ON)
USB2.0
1, | '7\ 0TGO
USB2.0 OTGO PHY I* g

Rockchip Confidential
Rackchip Rodchip Elecironics Co., Lid




PCIe Controller Configure Table

Controller Data & Clk Lane Configure Control GPIO

Name OPTION CLK LANE DATA LANE & Power Pin
Controller 0 ( 4L ) PCIE30_PORTO_REF_CLKP | PCIE30 PORTO TXO
OPTIONI | pCIE30_PORTO_REF CLKN | PCIE30_PORTO_RX0 igggg_smm%f'

PCIe3.0x4 Controller PCIe3.0 PHYO FCTE30_FORTO_TX0 PCIE30X4"PERSTN M*
es. PCIE30 PORTO_REF CLKP | PCIE30 PORTO RX0 PCIE30X4_BUTTON_RSTN

x4 Lane (DM) PCIE30X4 0PTIONZ | pCIE30"PORTREF CLKN | PCIE30_PORTOTX1 - -
RC & EP - -~ PCIE30_PORTO_RX1

Lane 0 " Lane 0 PCIE30_PORTO REF CLKP | PCIE30 PORTO TXO PCIE30 PORT1_TXO

OPTION3 | PCIE30_PORTO_REF CLKN | PCIE30 PORTO_RX0 PCIE30_PORTI_RX0

PCIe/SATA Connecter Diagram

PCIE30_PORTI_REF CLKP | PCIE30_PORTO_TX1 PCIE30_PORTI_TX1

PCIE30_PORTI_REF_CLKN | PCIE30_PORTO_RX1 PCIE30_PORTI_RX1
Lanel k""‘ Lanel PORTI_REE rORTO roRTL

opTION: | FCIE30_PORT1 REF CLKP | PCIE30_PORT1 TXO
PCIE30_ PORTI_REF CLKN | PCIE30_PORTI_RXO

Lane2 I‘ PCIE3 O_PORTO_REFCLKP /N rCIE30x2 FCIES0 FORTL 170 BCTES0ks WAREN e

RC PCIE30 PORT1_REF CLKP | PCIE30_PORTI_RXO PCIE30X2_PERSTN M*

- OPTION2 | pCIE30”PORTI_REF CLKN | PCIE30_PORTI_TX1 PCIE30XZ_BUTTON_RSTN
Lane3 Only support input PCIE30"PORTIRX1

PCIE30_PORTO REF CLKP | PCIE30 PORT0_TX1
OPTIONI | pCIE30_PORTO_REF CLKN | PCIE30_PORTO_RX1 PCIE30X1_0 CLKREQ M*

PCIE30X1_0 -
RC prrons | ECIE20_1_REFCLEP PCIE20_1_TXP  PCIE20_I_RXP PCIE30X1” 0~ PERSTN |
Controller 1 ( 2L) PCIE20” I_REFCLKN PCIE20_I_TXN  PCIE20_1_RXN PCIE30X1_ 0_BUTTON RSTN

oprron: | ECE30_PORTL REE CLKP | PCIE30 PORT TX1 pCIE3OXI 1 € 0 u
PCIE30_PORT1_REF CLKN PCIE30_PORTI_RX1 g ‘_’
PCIe3.0x2 Controller PCIE30X1_1 PO R PO ECTE 301~ 1 WAKEN

x2 Lane ( Onl 5% RC ) PCIe3.0 PHY1 RC PCIE20_2 REFCLKP PCIE20_2 TXP  PCIE20 2 RXP PCIE30X1

OPTION2 | pCIE20~ 2 REFCLKN PCIE20_Z_TXN  PCIE20_Z RXN PCIE30XI_I_BUTTON_RSTN

PCIE20X1_2 CLKREQ M*
F LaneO PCIE20X1_2 oprron: | pere20_o_rercrxe PCIE20_0_TXP  PCIE20_0_RXP ECTEZOX I 5~ WAKEN H*
RC

PCIE20_0_REFCLKN PCIE20_0_TXN  PCIE20_O_RXN PCIE20X1 2 PERSTN M*
PCIE20X1_2_BUTTON RSTN

Lane(

Lanel
%I‘_ _I = =

PCIE30 PORT1 REFCLKP/N PCIE30 PORT* REF CLKP/N is input gpio M*=Mean to MO or M1,It's the same

source,Just multiplex to MO or M1,
Controller 2(1L0) PCIE20_*_ REFCLKP/N is output or input gpioll So,Only use one at the same time.

1 ;
PCIe3.0x1 0 Controlle] Only support input
x1 Lane (Only RC)

Lane0 PCIe/SATA Function Combination

Function Combination

Controller 3(1L1)

PCIe3.0x1 1 Controlle] itﬂ | pcrexa | pciexz | pciexa
x1 Lane (Only RC) option1 1(DM) 0 3(RC)

Option2 1(DM) 0 2(RC)

Lane(

Option3 1(DM) o 1(RC)

Option4 1(pM) [ o

Controller 4(1L2)

PCIe3.0x1_2 Controlle; PCIe2.0/SATA3.0
x1 Lane (Only RC) Combo PHYO0 option? o |uomriro)

Lane 0 I‘ Lane 0 options 1(DM)+1(RC))| o

option9 1(DM) 4(RC)

PCIE2 0_ O_REF CLKP/N optront o o
SATA Host
Controller 0 support input or outpuf Option11 1(pm) 2(Rc)
option12 0 1(DM)+4(RC;

Options o 1(DM)+1(RC))|

Option6 o 1(DM)+1(RC))|

Option13 0 1(DM)+3(RC;

SATA Host
Controller 1

Lane0

PCIe3.0 REFCLK PCIe2.0 REFCLK

PCIE20_1_REFCLKP/N

support input or outpuf 100MHz oo RK3588 1°°MH1' PCIe Con

PCIe20 Slot
PCIe30 Port0

SATA Host PCIe Clock
Controller 2 Generator [ 107 rxsses

IC PCIe30 Portl

i o
USB30 OTG 2 Lane0 L{J ITJ
Controller
PCIE20_2 REFCLKP/N 0

support input or output

PCIe20 REFCLK
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c1003

VDD_LoGIC

c1005
10uF
o0

_Bck] »nu}z 86

TN

cuo0s
o
co402

c1001
1000F

o8

X5
1ov
i C0402_B

c1002
100nF

cioz0

CPU_BIGO

VDD_CPU_BIGO

] ctot0
100nF

X5

o 1oV
0402_BGA

VDD_CPU_BIGO_MEM
VDD_CPU_BIGO MEM_L

T1036
1007

CPU_BIG1

vDD_CPU_BIGL

vDD_CPU_BIGL 0

VDD CPU BIGL

c1046

VDD,
VDD_VDENC MEN_1

[SUECHENS ESTER
1008
KR

BeA mnz BGA

VDD_CPU_BIGL MEM

VDD_CPU_BIGL_MEM_0
VDD_CPU_BIGI MEM_L

LIT (LIT+DSU+L3)

cio62 | c1063
2208 2208

><5R xR

nn ]:

Caps should be
placed close to
the UL000 package

VoD NEUTE

VDD_NPU_MEM 0

Caps should be
laced under
the UL000 package

3560
BGA1088_23RD0X23R00X2R00

VDD_NPU_MEM_1

LIT MEM O
LITMEN L

VDD_CPU_LTT

1<
10uF
KR
N »nu}z BGA

3568
BGA1088_23RD0X23R00X2R00

1000

I

]

356
BGA1088_23RD0X23R00X2R00

3560
BGA1088_23RD0X23R00X2R00

Caps should be
placed under
the U000 package

Caps should be
placed close to
the UL000 package

3560
BGA1088_23RD0X23R00X2R00
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P el e s | ULO0OE
| Note: ! PMUIO1 ;
: ote: H R1100 1 ) 2R st xovrzaw v3a | osC MUIOl1 Domain
H Adjusted the load capacitance ] RO402 - a0 - Operating Voltage=1.8V Only NpoRr u 1L : (RESET_L
H according to the crystal speCLflcatlong Y1100 510K c1100 § 1102 1 P —
] H 24MHz 5% ~| 100nF R0402
1 The CL is the load capacitance of H 1 . L“I R0402 X5R g
i 10v
ol ! the crystal that is recommer}ded by 1l . RE | yooaw R34 ) oo o CUAUZ*GA
| the crystal vendors to obtain 1l c1101 GND X2 Ti102 XIN_24M TVSS ||-
| target clock frequency. 1 18pF CRY4_3R20XZR50X0R80 | 18pF = .
| 1 —C0G C0G REFCLK OUT /. 00 d >>AG RST
50v 50v O TSADC_SHUT -
: CL={CL1*CL2/ (CL1+CL2)) }+PCB strays ] ©0402 BGA ' co402 pea TSADC_SHUT ORG _/ TSADC SHUT L 90 2 SLEEPL RESETL DEVOFF1 VSELL 1 2 5;1035% R0402
Total CL<12pF ] N - BMIC SLEEPT )i 00 A2 d =Te SS)EMIC_PWR_CTRLL
! 1) BHIC SLEERS 7 00 el WSEL2
g g g g g g S g S | SDWC DET 7 00 Ad u DMMC D) B
' 27 B BERUG 7T SOMC BWREN T SBT CIK 12 7 00 A5 d :Eg ;é’;IM;Z gfﬁ i g ::i g: ‘;gzgi PMIC_SPI_CLK
Vveeh_veo—y [GETE] SR 0sC_1v8 580 508 0 7 SPTTMOST W2/ O grery - K SyPMIC_SPI_MOSI
' = 1uF = 100nF PMIC INT L 7 00 A7 u <PMIC_INT_L
| R R UARTO RX M1 / I2C1 SCL M1 / SPI2 CS1 M2 / 00 BO Oﬁ(
6.3V 10V [— - b - : i e g
1o Conos &b cot02 sea SIS I 7T OART0 TX M1/ T2CT SBR M1 7SI TS0 7 00y g SP12 CS0 M2 RI106 1 2 _22R 5% R0402 <mlc_sm_cs
= == - CIKI2R 0010 7 CIRITRIN 7 00 B2 u _ RICIC_INT L_GPIO0_B2
V= = PLL F5 e e T WS S 9 SPT2_MISO M2 RI107 1 7 228 5% R040Z
VDDA_0V75 ! V20 \DDOY R1108 1 OR/NGY R0402
_0V7S_FPMU O—y —1ctios 1106 PLL_DVDDOV7S { DHPMIC_PWR_CTRL3
| 1uF 100nF
SR X5R |
| X ., L Lwzs
Voo e ] PMUIO1_1V8 107 1 Qvee_1ve R1110
H C0402_EGh_C0402_BGA ~| 100nF | 120K
= = X5R | RO402
10v
! u1g “|_co402_pea ! N
VCeA_1V80o PLL_AVDD1VS = ]
= €1109 A . . = =
: “ Toonr PMUIOl1/2 Domain Logic Power g | 8
By iy | o8 Operating Voltage=0.75V :
) [] ] o~
. C0402_BGA 7
1| Note: ] | 4 - pmy_ov7s JE2 o TEEY : OVDDA_0V75_PMU
: Caps of between dashed green lines and U1000 : 7| 100mr 7| 1wr
) should be placed under the U1000 package. H o fgf; 25‘;’ |
y Other caps should be placed close to the U1000 package) '|||— PLL_AVSS “|_codo2 Sk codoz Bea
g | = - !
RK3588
RK3588 F (PMUIO2)
—
U1000F
BL000F
vee_3v3
PMUIO2 Domain
Operating Voltage=1.8V/3.3V B
P29 R1112
/ uaRT2_TX MO/ / / 1251 MCIK ML/ PCIE30X1_1_CLKREQN_MO / / 12C1_SCL_MO0 / JTAG_TCK_M2 / GP100_B5_d -DPURRT2_TX_MO_DEEUG 2.2k
%
/ UARTZ_RX MO/ / / 1281 SCLK M1 / BCIE30X1 1 WAKEN MO/ / 12C1_SDA_MO / JTAG_TMS_M2 / 6P100 56 d RS (CUART2_RX_MO_DEBUG ;0 w0
~
en 128 12C2_SCL MO
/ / cano_tx Mo/ / 1281 LRCK ML/ PCIE30X1_1 _PERSTN MO / SPI0_CSL MO / 12C2_SCL_MO / PWMO_MO / GPIO0_B7_d Dp12c2_ScL Mo
131 12c2_SDA MO
/ / CANO_RX MO  / PDMO_CLKO M1 / / PCIE30X1_0_CLKREQN MO / SPI0_MOSI MO/ 12C2_SDA_MO / PWMI_MO / GP100_CO_d =< D)T2C2_SDA MO
NPU
/ / / / / PMIC_SLEEP3 / cp100_c1_a 222 DDVSEL3
B
GPU vce_3v3
/ / / / / puic sigeps  / GPTOO_C2_d 2t VEELd 5
DDR R1113 100K 5%
/ / / PMIC_SLEEPS / Gp100_C3_d R —VSELS ! 2 25107 -))PMIC_PWR_CTRL2
/ UARTO_RX MO / DPO_HPDIN M1 / ppMO_CLK1 M1 / / PCIE30X1_0_WAKEN MO / / 12C4_SDA M2 / PWM2_MO / GPIO0_C4_d £30 >>GPIOO_C4 RI114 R1116
N 120 .
paM4 Mo/ UARTO_TX MO  / DP1_HPDIN M1 / / 1251_SDI0_M1 / PCIE30X1_0_PERSTN MO / / 12C4_SCL_M2 / GPU_AVS / GPT00_C5 u @ ro02 2.2x
piMs M1/ UARTO_RTSN / SATA_CP_POD / / 1281_SDI1_M1L / PCIE30X4_CLKREQN_MO / SPIO_CLK MO / / NPU_AVS / GPIO0_C6_u D)TYPECO_SBUL D | “ Fo 12C6_SDA MO
/ UART1_RTSN M2 / / PDMO_SDIO_ M1 / 1281_SDI2_M1 / PCIE30X4_WAKEN_MO / SPI0_MISO MO/ I2C6_SDA MO / PWM6_MO / GP100_C7_d \/31—« Dprace_soa_Mo = 12C6_SCL_MO
/ URRT1_CTSN M2 / / PDMO_SDI1 M1 / 1251 _SDI3_M1 / PCIE30X4_PERSTN_MO / SPI3_MISO M2/ I2C6_SCL MO / ppu7 IR MO / GP100_DO_d xel >>I2C6—SCL—M°
HDMI_TXO_CEC_ M1 / UART1_TX M2  / UARTO_CTSN / HDMI_RX_SDA MO0 / 1281_SDOO_ML / PCIE30X2_CLKREQN M0  / SPI0_CSO MO / I2C0_SCL M2 / cpy p1o_avs  / GPIOO_D1_u 2 HP12C0_SCL M2 vee 3v3
/ UARTL RX M2/ / HDMI_RX_SCL MO / 1251 SpO1 M1/ PCIE30X2 WAKEN MO / SPI3_MOSI M2 / 12C0_SDA M2 / / 6p100 D2 u AL YDT2C0_SDA M2
/ / / / / / SPI3_CLK M2 / / LITCPU AVS / Gp100_ D3 u 222 STYPECO_SBUZ D! B
/ sar Y 1 12 M1 /12818 1 13_cs 1201 8 s | R PWM3_IR_MO Ri11g
SATA_CPDET / caN2_RX M1 / PDMO_spI2_M1 / I251_SDO2_M1 / PCIE30X2_PERSTN_MO / SPI3_CS0_M2 / I2C1 SCL M2 / pym3_IR_MO / GP100_D4_u < PWM3_IR ! 2.2k
/ SATA_MP_SWITCH / CAN2_TX M1 / / 1251_SDO3_M1 / / SPI3_CS1 M2 / I2C1 SDA M2 / cpy BIgl Avs  / GPIOO_D5_u 28 AG_PW_EN ;sz
= == o
/ PDMO_SDT3 M1/ / / / / PMIC_SLEEPG / Gp100_p6_d 28 BIS _SyvsLe 12C0 SCL M2
12C0_SDA M2
A puu102_1v8 fR2 REE] VCC_1v8
~| 100nF
X5R -
B kch fidential
of B s Rockchip Confidentia
- Ro“d‘)lp Rockehip Electronics Co., Ltd
PMUIO2 SEEE] vee_3v3 .
| 1o0nF Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
X5R ”
RK3588 10v File: 11.RK3588_OSC/PLL/PMUIO
o
BGAL088_23R00X23R00X2R00 1 cos02_pen Date: Thursday, September 15, 2022 [ Revi | vai
Designed by: | Zhangdz [ Reviewed by: | [ sneot |11 of 4
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U1000A UL000B
—Leoe LR
DDR_CHO_DQ0_A DDR_CHO_DQO_A DDR_CHO_DQO_B ? DDR_CHO_DQ0_B DDR_CH1_DQ0_C g DDR_CH1_DQO_C DDR_CH1_DQO_D DDR_CH1_DQO_D
DDR_CHO_DQ1 A DDR_CHO_DQ1_A DDR_CHO_DQ1_B DDR_CHO_DQ1_B DDR_CH1_DQ1_C 5] DoR_CH1 D01 C DDR_CH1_DQ1_D DDR_CH1_DQ1 D
DDR_CHO_DQ2 A DDR_CHO_DQ2_A DDR_CHO_DQ2_B DDR_CHO_DQ2_B DDR_CH1 D2 C 515] DPR_CH1_D02_C DDR_CH1_DQ2_D DDR_CH1_DQ2_ D
DDR_CHO_DQ3 A DDR_CHO_DQ3_A DDR_CHO_DQ3 B | DDR_CHO_DQ3 B DDR_CH1_DQ3_C ¢ ] DPR_CH1_DO3_C DDR_CH1_DQ3_D DDR_CH1_DQ3 D
DDR_CHO_DQ4_A DDR_CHO_DQ4_A DDR_CHO_DQ4_B DDR_CHO_DQ4_B DDR_CH1_DQ4_C 57| DDR_CH1_DQ4_C DDR_CH1_DQ4_D DDR_CH1_DQ4 D
DDR_CHO_DQ5_A DDR_CHO_DQ5_A DDR_CHO_DQ5_B DDR_CHO_DQ5_B DDR_CH1_DQ5_C —] DDR_CH1_DO5_C DDR_CH1_DQ5_D DDR_CH1_DQ5_D
DDR_CHO_DQ6_A DDR_CHO_DQ6_A DDR_CHO_DQ6_B DDR_CHO_DQ6_B DDR_CH1_DQ6_C DDR_CH1_DQ6_C DDR_CH1_DQ6_D DDR_CH1_DQ6_D
DDR_CHO_DQ7_A 55 DPR_CHO o7 A DDR_CHO_DQ7 B |55 DDR_CHO_DQ7_B DDR_CH1_DQ7_C DDR_CH1 DQ7_C DDR CH1 DQ7 D DDR_CH1_DQ7 D
DDR_CHO_DQ8_A 5] DDR_CHO_DO8 A DDR_CHO_DQ8_B =& DDR_CHO_DQ8_B DDR_CH1 _DQ8 C DDR_CH1 D08 C DDR_CH1_DQ8_D DDR_CH1_DQ8_D
DDR_CHO_DQ9_A 1] DDRCHO_DQY_A DDR_CHO_DQ9_B DDR_CHO_DQY_B DDR_CH1_DQ9_C DDR_CH1_DQY| DDR_CH1_DQ9_D DDR_CH1_DQ9_D
DDR_CHO_DQ10_A DDR_CHO_DQ10_A DDR_CHO_DQ10_B DDR_CHO_DQ10_B DDR_CH1_DQ10_C 53] DPR_CH1_DOL0_ K DDR_CH1_DQ10_D DDR_CH1_DQ10_D
DDR_CHO_DQ11 A DDR_CHO_DQ11_A DDR_CHO_DQ11_B DDR_CHO_DQ11 B DDR_CH1_DQ11 C 5] DorR_CH1_DO11"C DDR_CH1_DQ11_D DDR_CH1_DQ11 D
DDR_CHO_DQ12 A DDR_CHO_DQ12_A DDR_CHO_DQ12_B DDR_CHO_DQ12 B DDR_CH1 DQI12 C = por_CH1_DO12"C DDR_CH1_DQ12_D 0 DDR_CH1_DQ12 D
DDR_CHO_DQ13 A = DDR_CHO_DQ13_2 DDR_CHO_DQ13_B DDR_CHO_DQ13 B DDR_CH1 DQI13 C ] porZcH1 D13 C DDR_CH1_DQ13_D 1 DDR_CH1_DQ13 D
DDR_CHO_DQ14 A x DDR_CHO_DQ14_A DDR_CHO_DQ14_B DDR_CHO_DQ14_B DDR_CH1_DQ14 C 5] Dor_CH1_DO14_C DDR_CH1_DQ14_D T DDR_CH1_DQ14 D
DDR_CHO_DQ15 & DDR_CHO_DQ15_A DDR_CHO_DQ15_B DDR_CHO_DQ15_B DDR_CH1_DQ15_C DDR_CH1_DQ15_C CH1_DQ15_D DDR_CH1_DQ15_D
DDR_CHO_DMO_AK———— Y4 4 o g pyo DDR CHO DMO B P2 DR_CHO_DMO0_B DDR_cHl_DMO_C o E8 L e oy g ¢ DDR CHL DMO D Dgg DR_CH1_DMO0_D
DDR_CHO_DM1_A 284§ oRcHo M1 A DDR_CHO DM1 B L DR_CHO_DM1 B DDR_CH1_DM1_C ————— D4 DDR_CH1_DM1_C boR_ci1 o1 D |2 DR_CH1_DM1 D
DDR_CHO_DQSOP_A —gi DDR_CHO_DQSOP_A DDR_CHO_DQS0P_B js DDR_CHO_DQSOP_B DDR_CH1_DQSOP_C Z DDR_CH1_DQSOP_C DDR_CHI_DQSOP_D DDR_CH1_DQSOP_D
DDR_CHO_DQSON_A <] DDR_CHO DOSON A DDR_CHO_DQSON_B |- DDR_CHO_DQSON_B DDR_CH1_DQSON_C = porcr1 “poson ¢ DDR_CH1_DQSON_D DDR_CH1_DQSON_D
DDR_CHO_DQS1P_A e DOR_CHO DOS1P A DDR_CHO_DQS1P B f-57 DDR_CHO_DQS1P_B DDR_CH1_DQS1P_C 22 por_cm1nos1ec DDR_CH1_DQS1P_D DDR_CH1_DQS1P_D
DDR_CHO_DQSIN_A DDR_CHO_DQSIN A DDR_CHO_DQSIN B DDR_CHO_DQSIN_B DDR_CH1_DQSIN_C DDR_CH1_DQSIN C DDR_CH1_DQSIN D DDR_CH1_DQSIN_D
V1 - K5 ol . . s o LELT
Vo | DDR_CHO_WCKOP_A DDR_CHO_WCK0P_B =3—X WCK:DRAM write data strobe for LPDDRS. 5 o | PDR_CHL_WCKOP_C DDR_CH1_WCKOP_D J=p77X
W DDR_CHO_WCKON_A DDR_CHO_WCKON_B W DOS:DRAM data strobe for LPDDRAX/4 W DDR_CH1_WCKON_C DDR_CH1_WCKON_D W)(
X—=—| DPR_CHO_ WCK1P_A DDR_CHO_WCK1P_B = or DRAM read strobe (RDQS) for LPDDRS. X—g7 DR CH1_WCK1P_C DDR_CH1_WCK1P_D =X
] DDR_CHO_WCKIN_A DDR_CHO_WCKIN_B >——] DDR_CH1_WCKIN_C DDR_CH1_WCKIN_D =X
DDR_CHO_RO_A 13 bor_chO A0 A DDR_CHO_AO_B 1 DR_CHO_AO_B DDR_CH1 A0_C 4 DDR_CH1_A0_C DDR_CH1_A0_D 4 DR_CH1_A0_D
DDR_CHO_AL_A 8 ¥ poR CHO A1 A DDR_CHO_Al_B M5 DR_CHO_Al B DDR_CH AL C £ DDR_CH1_Al_C DDR_CH1_Al_D DR_CH1 Al D
DDR_CHO_A2_A 23 DOR CHO A2 A DDR_CHO_A2_B 2 DR_CHO_A2 B DDR_CH_A2_C = DDR_CH1_A2_C DDR_CH1_A2_D DR_CH1 A2 D
DDR_CHO_A3_A S 1 DOR CHO A3 A DDR CHO A3 B DR_CHO_A3_B DDR_CH1_A3_C DDR CH1 A3 C DDR CH1 A3 D DR_CHI_A3_D
DDR_CHO_A4_A LY DoR CHO A4 A DDR_CHO_A4 B DR_CHO_Ad_B DDR_CH_A4_C DDR_CH1_A4_C DDR_CH1_A4_D DR_CH1 A4 D
DDR_CHO_A5_A é DDR CHO A5 A DDR CHO A DR_CHO_A5_B DDR_CH1_A5_C o por e s c DDR CH1 A5 D DR_CHI_A5_D
»—] DDR_CHO_A6_A DDR_CHO_A6_| B ——X »———] DDR_CH1_26_C DDR_CH1_26 D f——X
NZ M2 , _ B12| B13
DDR_CHO_CLKP_A DDR CHO CK A DDR CHO CK B 2 S)DDR_CHO_CLKP_B DDR_CH1_CLKP_C DDR CHI CK_C DDR CHI CK D DR_CH1_CLKP_D
DDR_CHO_CLKN_A &——— N X | o0k 2 DR CHO Ckp B fPi——SSDR_CHO_CLKN B DDR_CHI CLKN C ¢ 212 | DDR_CHL CKB_C DDR CH1 CkB D AR DR_CHI_CLKN D
DDR_CHO_LP4/4X_CKE0/LP5_CS0_A —f’; DDR CHO_LP4/4X CKEO/LPS CSO A DDR_CHO_LP4/4X CKEO/LPS CS0 B 22— DR_CHO_LP4/4X_CKEO/LP5_CSO_B DDR_CH1_LP4/4X_CKE0/LP5_CS0_C —gh DDR_CHI_LP4/4X CKEO/LPS CSO_C DDR_CHI_LP4/4X CKEO/LPS CS0 D % DR_CH1_LP4/4X_CKEO/LP5_CSO_D
DDR_CHO_LP4/4X_CKE1/LP5_CS1 A DDR_CHO_LP4/4X_CKE1/LP5_CS1_A DDR_CHO_LP4/4X_CKE1/LP5_CS1_B DR_CHO_LP4/4X_CKE1/LP5_CS1 B DDR_CH1_LP4/4X_CKE1/LP5_CS1_C DDR_CH1_LP4/4X_CKE1/LP5_CS1_C DDR_CH1_LP4/4X_CKE1/LPS_CS1_D f—————)pPDR CH1_LP4/4X CKE1/LP5_CS1 D
DDR_CHO_LP4/4X_CSO_A —Rg DDR_CHO_LP4/4X_CS0_A DDR_CHO_LP4/4X_CS0_B L;— DR_CHO_LP4/4X_CSO_B DDR_CH1_LP4/4X_CS0_C (¢ C11 | DDR_CH1_LP4/4X_CS0_C DDR_CH1_LP4/4X_CS0_D % DR _CH1_LP4/4X_CS0_D
DDR_CHO_LP4/4X_CS1_A RT Y DR CHO LP4/4X CS1 A DDR_CHO LP4/4x_CS1 B | DR_CHO_LP4/4X_CS1_B DDR_CH1_LP4/4X_CS1_C HL1 Y por CH1 LP4/4x CS1C poR_CH1 Lpa/ax_cs1 b fFRA——SO0DR CHI_LP4/4X_CS1D
DDR_RESET ({—— L4 | ¢ - E K7 EL0 . . - c19
! <& DDR_CHO_RESET_A DDR_CHO_RESET_B f—X >—=—] DDR_CH1_RESET_C DDR_CH1_RESET_D =X
1 2 Ws 2 1 2 G8 F18 1 2
VDDQ_DDR ¢ ¢ VDDQ_DDR VDDQ_DDR ¢ ¢ VDDQ_DDR
0! RT200 YR\ TE DDR_CHO_20_A DDR_CHO_z0Q_B n1zo1 R 0! 0! R1202 YR\ TE DDR_CH1_20_C DDR_CH1_2Q_D R1203 YR TT 0!
R0402 R0402 R0402 R0402
NL2 DDR_PLL POWER LP4/4X_CKE&LP5_CS & Reset Power 0.75-0.85V) L5 DDR_PLL POWER LP4/4X_CKESLP5_CS & Reset Power
VDDA_DDR_PLL O———————==—4 DDR_CHO_PLL_DVDD 0.75V-0.85V VDDA_DDR_PLL . . DDR_CH1_PLL_DVDD 0.75v-0.85V
M12 LPDDR4/4X=1.1V N8 K16 LPDDR4/4X=1.1V H13
VCCA_1V8 O—————=“- ppR_CHO_PLL_AVDDIVS 1.8v LPDDRS=1. 057 DDR_CHO_VDDQ_CKE f———————OVDD2_DDR_CKE VCCA_1V8 O————————————] DDR_CH1_PLL_AVDD1V8 1.8V § I DDDRS=1.05V DDR_CH1_VDDQ_CKE f———————OVDD2_DDR_CKE
M1l 116
'I||— DDR_CHO_PLL_AVSS 'I||— DDR_CH1_PLL_AVSS
s MEMORY INTERFACE POWER CK Power . MEMORY INTERFACE POWER CK Power
VDD_DDRQ DDR_CHO_VDD_MIF_0 VDD_DDRQ DDR_CH1_VDD_MIF_0
- P13  CHO_VDD_MIF | - LPDDR4/4X=0. 6V 110 - 118 S e 0.75V-0.85V i LPDDR4/4X=0.6V M13
DDR_CHO_VDD_MIF_1 0.75v-0.85v LPDDR5=0. 5V DDR_CHO_VDDQ_CK f—=——————0VDDQ_DDR CK DDR_CH1_VDD_MIF_1 LPDDR5=0. 5V DDR_CH1_VDDQ_CK f——————OVDDQ_DDR CK
DIGITAL CORE POWER DDR IO POWER ) DIGITAL CORE POWER DDR IO POWER
v (Except for ck, DDR_CHO_VDDQ_0 0 OVDDQ_DDR DDR anferenual Pair: (Except for ck, DDR_CH1_VDDQ_0 OVDDQ_DDR
T DDR_CHO_VDD_0 cke and reset) DDR_CHO_VDDQ_1 0 80 Ohm +-10° DDR_CH1_VDD_0 cke and reset) DDR_CH1_VDDQ_1
Riz | DPRCHOVDD_1 g, 75y-0,85v LPDDR4/4X=0. 6V DDR_CHO_VDDO_2 §757q DDR_CH1_VbD_1 0.75v-0.85v LEDDRY/4X=0. 6V DDR_CH1_VDDQ_2
3 DDR_CHO_VDD_2 LPDDR5=0. DDR_CHO_VDDQ_3 0 DDR Single: DDR_CH1_VDD_2 LPDDR5=0. 5V DDR_CH1_VDDQ_3
DDR_CHO_VDD_3 DDR_CHO_VDDQ_4 40 Ohm +_1 0% DDR_CH1_VDD_3 DDR_CH1_VDDQ_4
BGA1088_23R00X23R00X2R00 BGA1088_23R00X23R00X2R00
VDDQ_DDR_CK VDDQ_DDR
VDDQ_DDR VDDQ_DDR_CK VDDQ_DDR
DDR FILTER 7 7 Ri204 2 om st
Hold power of CLK during R0603
€1200 c1201 c1202 c1203 c1204 c1205 c1zos retention times c1207 c1208 c1209 c1210 c1211 c1212 c1213 c1232
| 10ur | wr 7| 1 100nF ~| 100nF 100nF . 10uF | wr 7 1wE - ~| 100nF 1uF 10uF
X5R X5R X5R X5R X5R X5R XSR X5R X5R X5R X5R X5R X5R
o 63 | v wv [ oov 10v Sequence : v v e 10v 6.3v | 6.3v
C0402_BGA| C0402_BGh C0402_BGh C0402_BGh C0402_] CU4027BGA cuquz _BGA VDD-VDDQ_CKE-VDDQ C0402_BGA| C0402_EGh C0402 0402 BGA C0402_BGh_C0603
Close pin L10 VDDQ_LP4/4X_CKE/LP5_CS: Close pin MI3
power for LP4_CKE/LP5_CS and RESET,
veea_1ve VDDA_DDR_PLL VDD2_DDR_CKE IpddrdX=1. 1V/Ipddr5=1. 05V veea_1ve VDDA_DDR_PLL VDD2_DDR_CKE VDDZ_DDR
VDDQ_CK: power for CK,
c1214 c1215 C1216 LPDDR4/4X=0. 6V/LPDDR5=0. 5V
1uF | 1uF c1217 c1218
X5R X5R XSR VDDQ:Power for DDR 10 (except for ck, 1uF 1uF
6.3V 6.3V 6 3v cke and reset) ; X5R X5R
C0402_BGA C0402_BGA 00402 BGA LPDDR4/4X=0. 6V/LPDDR5=0. 5V 6.3V 6.3V
= C0402_BGA C0402_BGA C0402_BGA
Rockchip Confidential
'VDD_DDR 'VDD_DDR 'VDD_DDR 'VDD_DDR oc C , p on , en t’ a
Rackchp Rockchip Electronics Co., Ltd
Cl224 c1225 C1227 C1228 c1231
1uF 100nF - 1uF 100nF N
g Y5R iy YoR g Y5R Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
. 6.3V 10v v 6.3V 6.3V 10v N
“|_coao2_pea™| coao2_pea C0402_BGA 0040275?3’1 C0402_BGA “|_coao2_pea™| coao2_pea | coao2 B} coaoz_sen File: 12.RK3588 DDR Controler
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RK3588 C(EMMCIO Domain) e o o

U1000C

EMMCIO Domain
Operating Voltage=1.8V

DO/FSPI DO
D1/FSPI D1
D2/FSPI D2
D3/FSPI D3
D4 SOC
D5 SOC
D6/FSPI CSO
D7 SOC

FSPI DO MO / EMMC
FSPI D1 MO / EMMC
FSPI D2 MO / EMMC
FSPI D3 MO / EMMC
I2C1 SCL M3 / EMMC
I2C1 SDA M3 / EMMC
FSPI_CSON M0/ EMMC
FSPI CSIN MO/ EMMC

UARTS RX M2
UARTS TX M2

MMC_D4
MMC_D5

&3
< > MMC_D7

2 22R R0402 5%

COAC SIS ICIC s c

CMD/FSPI CLK
CLKOUT SOC R1310 1

DO/FSPI DO

FSPI CLK MO / EMMC CMD
/_ EMMC CLKOUT
UARTS5 CTSN M1 / I2C2 SDA M2 / EMMC DATA STROBE
UART5 RTSN M1 / I2C2 SCL M2 / EMMC RSTN

< Dyemmc_po
< >Dyemmc_p1
K DyemMc_p2
< Dyemmc_D3

K Dyemmc_cMp

{ Bemc_é

MMC_CLKOUT
eMMC_DATA_STROBE

><emC_RSTn

D1/FSPI D1

[eRTeRjon])

RSTn SOC

D2/FSPI D2

D3/FSPI D3

EMMCIO 1V8
CMD/FSPI_CLK

D6/FSPI CSO

c0402_BGA

eMMC CLKOUT TP1300 TP_1P2
| TP1301 TE_1P2
RK3588

BGA1088_23R00X23R00X2R00 _

]
| Note:

: Caps of between dashed green lines and U1000
should be placed under the U1000 package. 0
¢ Other caps should be placed close to the Ul000 packagq

RK3588 D (VCCIO2

J701
FPC18-0P5-L

g S g gy |

ﬂ

SDMMC DET b>_
- SDIO D1 MO
SDIO DO MO

U1000D

VCCIO2 Domain
Operating Voltage=1.8V/3.3V

PWM8 M1 /I2C3

SCL M4 / PDM1

SDI3

MO / JTAG TCK

M1

/ UART2

DIO DO MO

SDIO CLK'|L110 R6207 1

2 22RITHEUA LK

90

PWM9 M1 /I2C3

SDA M4 / PDM1

SDI2

MO / JTAG TMS

M1

/ UART2

DIO D1 MO

/I2C8

SCL MO / PDM1

SDI1

MO / JTAG TCK

MO

/ UARTS

DIO D2 MO

PWM10 M1 /I12C8

SDA MO / PDM1

SDIO

MO / JTAG TMS

MO

/ UARTS

NAAAZ

DIO_D3_MO

PWM7 IR M1 / CANO

TX M1 / PDM1

CLK1

MO / MCU JTAG

TCK MO / UARTS

DIO_CMD MO

TEST CLKOUT MO /CANO

RX M1 / PDM1

CLKO

M0 / MCU JTAG

TMS MO / UARTS

{SP10_CLK MO

VCCIO2_1V8 1301
| 100nF

ovee_1ve

X5R
10v
C0402_BGA

» OVCCIO_SD_P

C1302
| 100nF

X5R

RK3588
BGA1088_23R00X23R00X2R00

10v
C0402_[BGA

'|| SDIO CMD MO

SDIO D3 MO

=1 153 ] N 51 ) [90) [NY /o

SDIO D2 MO

WZH@V1.2
20220823

| 2
o pRIOTE 1 2 SR ROI02 150

C9955

~ 1uF
C0402_BGA

X5R
10v

Rockchip Confidential

Rackdnp Rockehip Electronics Co., Ltd

Project:

RK_NVR_DEMO1_RK3588_LP4/4x_V21

File:

13.RK3588_Flash/SD Controller

Date:

Thursday, September 15, 2022 3 V2.1

Designed by:

Zhangdz 13 of 43

Reviewed by:




If TYPECO is not used,
Signal:leave floating

RK3588 M (TYPEC/DP)

REXT:8.2K ohm 1% resistor must be connected externally

Power: Must s

upply power

USB3.0 OTG/DP1.4 Alt
of TYPEC1l AL10

1000M
—_—
glff 95 Ohm +10%
USB3 . 0 OTG/DP]. . 4 Alt TYPE SBU1/DPO_AUXP ALLS t TYPECO_SBU1/ AUXP
TYPECO_SBU2/DPO_AUXN -2 TYPECO_SBU2/DPO,
of TYPECO - 8 ) /A . -
AN13 1
X1P/DPO_TXOP TYPECO_SSRX1P
USB:U3/Genl----Controller0 ®1N/DP0 TXON JREE2 " / éTYPECO_SSRXlN
DP:RBR/HBR/HBR2/HBR3 - apid / /
TYPE X1P/DPO_TX1P =i 1} 1 1 TYPECO_SSTX1P
TYPE 'X1N/DPO_TXIN 1} TYPECO_SSTXIN
SRX2 ANLS /l \ TYPECO_SSRX2P
X2P/DPO 1 )
APLS éTYPECO SSRX2N
Y, )
)b/ DP - |2BL6 [ TYPECO_SSTX2P,
2/DPO_TX3P f=rs 1 )|
N/DPO_TX3N Y; =
AH16  TYPECO REXT 1 2 R1401
TYPECO_DPQ_REXT 82Kk 130 Mv
' R0402
oo fagie
TYPECO_DEO_UDD_0V8S f3ing T 1404 1405 T OVDDA_0V85
_DPO_VDDA_0V85 “| foonr 7| 1ur
X5R X5R g
v [ e.3v
€0402_BG. CU4UZ<}GA
= - I
|
. AG14 ]
TYPECO_DPO_VDDH_1V8 1406 1407 | QVCCA_1v8
100nF wF
X5R X5R g
o v le.av
€0402_BG. CU4UZ<%GA

Diff 100 Ohm +10%

BGA1088_23R00X23R00X2R00

Signal: Leave floating
REXT Leave floating
USB30/DP1.4 Alt Mode Configuration Fower: Leave floating
Optionl DP x4Lane DP_TX Lane0-3
Option2 USB30 x4Lane DP_TX Lane0-3
. USB30:Lane0 Lanel
Option3 USB30X2Lane+DPX2Lane DP:Lane2 Lane3
optiond USB30X2Lane+DPX2Lane USB30:Lane2 Lane3
DP:Lane(0 Lanel
DP Lane
Swap Off:
Lane0/1/2/3_TXdata mapping to Lane0/1/2/3_TXDP/N
Swap On:

Lane0/1/2/3_TXdata mapping to Lane2/3/0/1_TXDP/N

14
TYPEC1_SBU1/DP1_AUXP 1 1 P1_AUXP
TYPEC1_5BU2/DP1_AUXN FRLL P1_AUXN
USB:U3/Genl----Controllerl - - D)
DP:RBR/HBR/HBR2/HBR3 TYPEC1 SSRX1p/DPL TX0p JANS — DEITXOP [} P1_TX0P
e o1y AP8 DP1TXON L) P1 TXON
TYPEC1_SSRX1N/DP1_TXON ‘/ -
TYPEC1_SSTX1p/DP1_Tx1P |-2E2—DELIXIE 1 P1_TX1P
— - AN9 DPI1TXIN i P1 TXIN
TYPEC1_SSTXIN/DP1_TXIN ‘/ -
TyPEC1_ssRx2p/Dp1_Tx2P |HAnt) DEITXZE 1 § P1_TX2P
_ooRae ot | AP10__ DPITX2N P1 TX2N
TYPEC1_SSRX2N/DP1_TX2N ‘/ -
TYPEC1_SSTX2P/DP1_TX3P :ﬁﬂ ﬁgi:ﬁ: 1} 1 P1_TX3P
TYPEC1_SSTX2N/DP1_TX3N , P1_TX3N
Diff 100 Ohm +10%
S AGl6 TYPEC1 REXT 1 2 _R1405 { .
TYPECL_DP1_REXT rnraneil
R0402
AH13 !
YPEC e VDDA_0V85
?!F:LliDFlTK DD 0‘1'55 AJL3 ) 1419 c1a20 | O _§
TYPEC1_DP1_VDDA_0V85 “| toonr 7| 1ur
X5R X5R ]
o tov | e.3v
€0402_BG. CU4UZ$GA
= = '
. AG13 |
TYPEC1_DP1_VDDH_1V8 1423 GYPER] QVCCA_1v8
| 100nF | 1wF |
X5R X5R ]
o tov | 6.3y
RK3588 €0402_BG. CU4UZ$GA

RK3588 L (USB2.0 HOST/OTG)

U1000L
_—

USB2.0 of TYPECO

(OTG/HOST/DEVICE)
HS/FS/LS

USB20_OTG_DP
Download Port : - AM12

AL12 ’|D1ff 90 Ohm +10%
L)

_USB20_OTG_DM

Y

TYPECO_USB20_OTG_ID

a0k
||||—=— TYPECO_USB20_VBUSDET

TYPEC!

USB20_OTGO_REXT

ALl4

AM14

TYPECO_USB20_OTG_DP
TYPECO_USB20_OTG_DM

AP12 OTGO_REXT

2_R1400
200R 1%
R0402

USB2.0 of TYPEC1 C1_USB20_0TG_DP :ig l"mf 20 Ohm +10%
(OTG/HOST/DEVICE) _UsB20_ore_ou 1Y
HS/ES/1S vprc1_uss20_ote_p K8 X

||||—=.—4m( TYPECL_USB20_VBUSDET | AL8 o

(TYPECO_USB20_VBUSDET

I

TYPEC1_USB20_OTG_DP
TYPEC1_USB20_OTG_DM

AP7___ OTGL REXT 2 R1402
TYPEC1_USB20_OTGL_REXT 2008 [i
R0402
Ly0iff 90 Ohm +10%
USB2.0 HOSTO USB20 RKe v - § ;;usszo_nosm_ny
USB20 USB20_HOSTO DM
HS/FS/LS . \V} ! =
HOSTO REXT 2 _R1403
USB20_HOSTO_REXT 2008 [i
R0402
7 Ly0iff 90 Ohm +10%
USB2.0 HOST1 USB20 e :;7 v § ;;usxzo_nosm_ny
USB20 DM USB20_HOST1_DM
HS/FS/LS O \Y) i
HOST1 REXT 2 R1404
USB20_HOST1_REXT 2008 [i
R0402
|
USB2.0 POWER usB20_pvpp_ov7s JFRHELD TSTsES T OVDDA_0V75
| 100nF ]
X5R ]
o 1ov '
C0402_BGA H
acl1 L !
USB20_AVDD_1v8 VAT TATTL) oveea_1vs
100nF | 1wk |
XS5R XSR |
J v Teav
co402_EGh c0402_pen
= =
AJ10
USB20_AVDD_3V3 GYPHE - ovee_3v3
~| 100nF |
RK3588 X5R ]
BGA1088_23R00X23R00X2R00 J v |
C0402_BGA '
]

Note:
TYPECO_USB20_OTG:

VBUSDET:Must provide

TYPEC1_USB20_OTG:

If not used:
DP/DM:Leave floating

DP/DM:Must used for download
ID:According to demand,if not used,Leave floating

REXT:2000hm 1% resistor must be connected externally
Power: Must supply power

USB20_HOST0/USB20_HOST1:

If not used:

DP/DM:Leave floating

| Other caps should be placed close to the U1000 packag

ID:Leave floating
VBUSDET:Leave floating
REXT:Leave floating

REXT:Leave floating

Note:

The USB20_VBUSDET pin internal has a pull-down
resistance (40K ohm) to ground,The resistance
creates a voltage with the external series 30K
ohm resistor.The VBUSDETpin voltage range <=3.3V.

Note:

Caps of between dashed green lines and U1000
should be placed under the U1000 package.

e

Rockchip Confidential

Rackchp Rockchip Electronics Co., Ltd

Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21

File: 14.RK3588_USB30/USB20_Ctrl

Date: Thursday, September 15, 2022 | Rev: | V2.1
Designed by: | Zhangdz [ Reviewed by: | [ sneot |14 of 43

5 I

I 2 I

1




RK3588 G (VCCIOlL

U1000G
—_—

Domain)

VCCIOl Domain
Operating Voltage=1.8V

X5R

BGA1088_23R00X23R00X2R00

|
o 1oV
cnqnz{}ch
.

& 12C3 SDA MO
| sPI4_MISO MO RX MO/ /. 12C3_SDA / /__GPIO: z f?—(( 12C3_SDA_MO oS0
RS 7 13¢5 5CL 7 7 i C =55 S12C3_SCL_MO
7 7 13¢E 3P4 7 1350 WCIK /7 "GPI01 C St T250_MCLK
[5P1 7 7 13¢6 5L 7 13507 SCIK / ol ¢ w50 T >:>c “30 ;"_*
SPT47C31M0 7 7 13¢7 3P4 7 /" GPTO1 C4 TE30x4_PWREN H |
RTSN "7/ /12C2_SCL / 1250 LRCK 7 01 C5 Ezg I 1280LRCK-T: 20220304-wzh
/ /I SD2 / [ }—<=——————————>»4G_SIM DET
- T¢I 7SR 7 / [ 0 > ST |
CTSN "7 7 12C4 SCL 7 128075000 JGRIOL (1. d f———————————>>T250_SDO00
F26
MISO M2 / 12C7_SCL / 1250 SDOL /__GPIOL DO TPI_CSIO_PDNO_H_GPIOl B3
MOST M2 7 12CT SDA 0"/ 1250 500271280 513/ 01 D f«ﬁg ;3:IPI_CSIO_RST_GP101_M 20220304-wzh
CIK W2 12CT_SCLwd M0/ 12807 500371260 _sbi2 /" GPIOL_D! 538 Relay Ctrl
C50_ M2 /I2CI SDA M4 7 M0~/ 1280 SDIL / 0L D S
- / 7 A /13507 5DT0 7 01 Dd e 1250_SDI0
SPIT G5 M2/ 7 7 /7 "BDM0_$510 190/ / 01 D5 = HDMIIRX DET L
620 ! 8
VCCIOl_1V8 <1505 VCC_1V¢
~| 100nF § vee_1ve

4G_SIM DET

RK3588 U (SARADC/OTP)

ARADC_IN2 =X
ARADC_IN3 =X
ARADC_INA =X
ARADC_INS |=3777
ARADC_ING ==X

ARADC_INT f——X

!
VDD_1V8 AfLE <1503 )VCCA_1V8
| 100nF |

X5R

12-bit 1MS/s

|
o 1oV
00402$GA
|
|
|
|

OoTP
i Bt
o unmoms ouge |AD3 ,
OTP_VDDOTP_0V75 BET VDDA_0V75
- 1000F |
X5R
J v !
c0402_bca
TSADC !

TSADC_TEST_OUT_TS f——X

BGA1088_23R00X23R00X2R00

U1000U
SARADC TNO BoOT JALLE_ BOOT_CONEIG €1500 1 2 1nF X5R 25V C0402 Boly

o TanE AL16 _ RECOVERY KEY C1501 1 2 _1nF X5R 25V C0402_BG]
SARADC Recovery/ SARADC_INI a2 ”t ﬁ I

SARADC VIN5 HW_ID C1502 1 2 _1nF X5R 25V _C0402 BGﬁl'

RECOVERY_KEY
SARADC_VINS_HW_ID

Note:
Must be mounted

TP1500

RECOVERY KEY

T2 0.7

T 0.7 TRISOL II

veea_1vs

-
)
=

RK3588 H(VCCIO3

U1000H
_—

VCCIO3 Domain
Operating Voltage=1.8V

X5R

BGA1088_23R00X23R00X2R00

Note:

Caps of between dashed green lines and U1000
should be placed under the U1000 package.

]
]
]
]
]
Other caps should be placed close to the U1000 package)

|
o 1ov
CU4UZ$GA
= .

JARTE RX_MO / FSPI DO M1/ SDIO DO_MO /_GPIO2 A6 u :Sf GMACO_RXD2
BTG 1% 10 7 FSPI DI ML/ SDI0 DI MO [ GPIO2 &7 u GMACO_RXD3
12C8 /. N MO ML/ SDIO_D2 MO / GpI02 B0 u JRESZ / \ ' GMACO_RXCLK
& L 0. v 0 & “y"AC33  GMACO TXD2 SOC R1504 7 22R 5% R0402 -
1308 7 10 M7 TSDI0 D3 MO / GRIO: U RGO X5 50C RIZ0S PR ST R0T05 Q0 CMACO_TXD2
s L ] £..SDIO_CHD_MQ £.GEIO: o | —ccy Tty sormasoe 1 PRS0 SO D3
12¢3 / 7 FSPT_CLK MI~ "7/ "SDI0 CLK M0 / GPIO d :g i i a - GMACO_TXCLK
1500 7 7 ESPI_CSON Wi/ HOVI TXI_SPA M0~ 7 GNACO, BT REFCLK / GP102 BA U k-ap30X
gfﬁ L ; PR e ; Tg\;é \I,f}K gg EiEER’G ; = g ; ; [2035< emaco_Txp0_soc R1507 | 1 22R 5% RO0402 N\ oo myno
e t Sy = - 2 MACO_TXD1 B -
1505 7 7 7 T283TECIK W C0TXDL GO B g AR —SHACO Soc RIS08 | 1 M;;smco_'rml
GMACO_TXEN SOC R1509 22R 5% R0402
122 / /_1252_LRCK M / GMACO TXEN /G :’é 3 i GMACO_TXEN
T3C7 7 7 7 GUACY RXD0 G FGET gsmco_kxno
13C6 / 7 7 GHACU_RXDL /G 530 ETR0 FETCIROTSN GMACO_RXD1
1306 7 715857 SBITH0 7 ETHO REFCLKO 2307/ G FYeET)
TEST A 7 DM TRICEC M 7 GHACO, BPSCIK /G TR L
7 7 / CLK3Z2K_OUTIL /G —X
AE31 2
CSO MO/ PHM2 M2 / GMACO_RXDV_CRS /_GPIO: — GMACO_RXDV_CRS
- - = - AF34 _ GMACO MCLKIN \ °R Ji >
gf: coL ; R ; S AB34___GMACO_MDC_SOC RISI3 \I , ,\ o2 OR 51 F0402 sﬁgz—:’f’ém""m
1350 ERTS CTSH. M 7 7 / GPIO. :‘; i \ < ;;smco:mmo
1350 JORRTT_CTSN M0 7 GMACT TRER / GPIO. =X \/
s Y26 !
VCC103_1v8 ETE5E Vee_1ve
100nF

BOOT MODE CONFIG

VCCA_1v8
Item| Rup | Rdown| ADC VOL | Boot sequence
R1503
100k LEVEL1 DNP 100K [ ov usB
« R0402
LEVEL2 100K 20K 682 0.3V SD Card-USB
BOOT CONFIG
. LEVEL3 360K 180K 1365 0.6V EMMC-USB
R1510
g‘;inz LEVEL4 100K 100K 2047 0.9v FSPI MO-USB
° LEVELS 180K 360K 2730 1.2v FSPI M1-USB
LEVEL6 20K 100K 3412 1.5v FSPI M2-USB
FSPI_M2-FSPI_M1-FSPI_MO
LEVEL7 100K DNP 4095 1.8v -EMMC-SD Card-USB -
BOOT CONFIG R1514 100R 5% lr------T:lS-OZ-:P-O:-I It is recommended to reserve
- LR "7 O =" | this circuit to enter the
| w_o-msos o7 ! MaskROM state
D1500 ] ! for update firmware
e S |
ESD0402

2
1 2

SW1500

Note:
If BOOT SARADC INO=0V after power-on reset,

[I

TS-1125HS/NC KEY_4PINS

Rockchip Confidential

Rackchp Rockchip Electronics Co., Ltd

then system will enter into Maskrom mode. Project: | RK_NVR_DEMO1_RK3588_LP4idx_V21
File: 15.RK3588_SARADC/1.8V Only GPIO
Date: Thursday, September 15, 2022 | Rev: | V2.1
Designed by: | Zhangdz [ Reviewed by: | [ sneot |15 of 43

1




5 4 3 2 1
If not used,
RK3588 Q/R(MIPI D/C PHYO0/1) st s
Power: leave floating
010000 1000R
MIPI D/C-PHY DSI TX Port0 e MIPI D/C-PHY DSI TX Portl e
. , i et T D-PHY:V2.0 4.5Gbps/Lane " ! :,
D-PHY:V2. 4.5Gbps/Lane . C-PHY:V1.1 5.7Gbps/Trio YA
_PHY: i An24
C-PHY:V1.1 5.7Gbps/Trio Bl T '-
X MIPT 1
AN2S, y A
e X_D1P/MIPT ]
ocfp—X X_DIN/MIPT_CP |/'
X_D2P/MIPI_C 2.8 %( <_D2P/MIPT ] b
X_D2N/MIPT_C 2 af—X X_D2N/MIPT |/'
AN28, AN22
o) [}
MIPT - MIPI_DPHY1 T 2 \;
MIPI D/C-PHY CSI_RX Port0 o MIPI D/C-PHY CSI RX Portl
- F 1. Fapat - M F
D-PHY:V2.0 4.5Gbps/Lane g = D-PHY:V2.0 4.5Gbps/Lane
C-PHY:V1.1 5.7Gbps/Trio %2& C-PHY:V1.1 5.7Gbps/Trio
AP2
|-4=x
AN30,
AP3
MIPT MIPT
B ! 3 M ]
2 ovs MIPT X_D2P/MIPT
MIPT X_D2N/MIPT_C 22— X MIPT X_D2N/MIPT
AN34
MIPT N MIPT RX D
MIPI D/C-PHY POWER e 2220 MIPI D/C-PHY POWER MIPI D/C PEYL
MIPI_D/C_PHY1
MIPI_D/C o 1wz RS wrer_/c_euyl_vop_1v2 |FREEX
c
MIPI_D/C 1v8 MIPI_D/C_PHY1 VDD_1V8
RK3588 RK3588
BGA1088_23R00X23R00X2R00 BGA1088_23R00X23R00X2R00
IT not used,
RK3588 P (MIPI CSI RX PHY) Signal:leave floating )
-_— -_— -_— —_— Power: leave floating or tie to VSS le]
U10008 N -
MIPI CSI RX Configuration
MIPI DPHY CSI_RX PortO‘ Fyi61 100 OM 108 gy pror csro mx crxoe — —
MIPI V1.2/2.5Gbps : mejcsm:nx:cmw
JAi5 100 0 £10% (hyrpr oz ooe ) MIPI_CSI_RX DO-3
MIPI_CSIO RX DON Optionl Sensorl x4Lane
L)
Y N - MIPI_CSI_RX CLKO
Japice 100 ohm +104 émpl_csm_kx_my
v MIPT_CSIO_RX DIN
'/pm 100 Ohm +10%
vV MIPI CSI_RX D0O-1
7 Sensorl x2Lane - .-
N MIPI_CSI_RX CLKO
.
‘/‘ Option2 + B
i, MIPI_CSI_RX D2-3
’ 1 Sensor2 x2Lane - .-
= e VDDA_0V75 MIPI_CSI_RX CLK1
;Lmr imunr
KSR X5R
o 637 100
“|_cos0z_sea”|_cosoz I-I\;-t------------------------------------------1
) = = ote:
MIPT AB26 VCCA1V8_IMAGE : . . .
- i H When in single clock lane mode, CLKOP/ON is the clock lane
f:g” |from Data lane0O to Data lane3,but clock lanel is invalid; In
NES gdual clock lanes mode,CLKOP/ON is the clock lane of Data lane0
MIPI DPHY CSI RX Portl 7&;& . :an(cji gatéa ianezlé,while CLK1P/1IN is the clock lane of Data lane2
— = 226 an ata lane3. —
MIPT V1.2/2.5Gbps ]
- Diff 100 Ohm +10% H
uier cs1l SRRy g g gy g gy g g g g g g g g gy g g g g g g gy g gy
Diff 100 Ohm +10%
cs11
cs11
Diff 100 Ohm +10%
cs11
cs11
Diff 100 Ohm +10%
MIPI_CSIL
MIPI CSIL
Diff 100 Ohm +10%
cs11
MIPI CSIL
00 Ohm £10%
MIPT A
MIPT
] Pow
wrer_cs1l_» T—OVDR_0VTS Capacitance sharing
] - - -
I ' Rockchip Confidential
S a2 s gy g gy gy g g g g g gy Sy gy gy
ot power merging, ! Note: 1 Rackchip Rockehip Electronics Co. Lid
R XY WVCCALVE IMAGE capacitance sharing H . 1
“1ve C1603 = ) Caps of between dashed green lines and U1000 Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
L I;ES“F | should be placed under the U000 package. 1 o
BGA1088_23R00X23R00X2R00 10v ] | Other caps should be placed close to the U1000 package ! Te: 16.RK3588_MIPI Interface
- 2L cotoz sab L s Tt Sopenber 15,222 [ Rov T vas
= ! Designed by: | _ Zhangdz | Reviewed by: | | sheet |16 of 43
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4

RK3588_S (HDMI2.1 TX)

U1000S
_—

HDMI TX/eDP MUX Port0

HDMI
HDMI_'

X0_SBDP/EDP_TX0_AUXP
X0_SBDN/EDP_TX0_AUXN

HDMI:V2.1
eDP: V1.3

12Gbps
5.4Gbps

HDMI_TX0_DOP/EDP_TX0_DOP

If not used,

Power:

Signal:leave floating
Tie to VSS

]
! Close to HDMI Connector ]

Diff 100 Ohm +10%

HDMI_TX0_DON/EDP_TX0_DON

HDMI_TX0_D1P/EDP_TX0_D1P

HDMI_TX0_DIN/EDP_TX0_DIN

HDMI_TX0_D2P/EDP_TX0_D2P

ac2 1 Note:
AGL

— < ]
AJ2 HDMIO TXOP PORT/eDPO_TX DOH €1700 1
AJ1 HDMIO TXON PORT/eDP0_TX DON C1701 1
AK3 HDMIO TX1P PORT/eDPO_TX D1 C1702 1
AK2 HDMIO TXIN PORT/eDP0 TX D1l C1703 1

t

AL2 HDMIO TX2P PORT/eDP0_TX DZd C1704 1
ALl HDMIO TX2N PORT/eDP0 TX D2 C1705 1

HDMI_TX0_D2N/EDP_TX0_D2N

HDMI_TX0_D3P/EDP_TX0_D3P

HDMIO TX3N PORT/eDP0_TX D3N

]
AH3 HDMIO TX3P_PORT/eDP0_TX D33 C1706 1
AH2

C1707 1

22008 o201 x5z 10v | 4
220nF_C0201 X5R 10V

2
2

HDMI_TX0_D3N/EDP_TX0_D3N

BGA1088 23R00X23R00X2R00

R el CEE T r oy I ¥
AM2 _ HDMI TXO REXT R1708 1 2 8.2k 1% R0402 Diff 100 Ohm +10%
HDMI/EDP_TX0_REXT ||'
ARO  <260mA |
HDMI/EDP_TX0_VDD_OV75 1709 T =T7Tg—OVPDAOV7S_IMAGE
| 4.70F 1 7| awr
X5R | X5R
o 63 | oo 10V
€0402_BGA €0603
ABY <lma — | =
HDMI/EDP_TX0_AVDD_0V75 =TT -
| 1ur |
X5R ]
o 603V ]
€0402_BGA |
MI/E ; ACT = ’ VCCALV8_IMAGE
HDMI/EDP_TX0_VDD_I0_1v8 f355— 13 GRAT] 7S O! =
HDMI/EDP_TX0_VDD_CMN_1V8 TuF 100nF sar |
| oxse | xsm | s !
6.3V 10v 6.3v |
C0402_BGA C0402_BGR C0402_BGH
R L L L T N S & —~
HDMI TX/eDP MUX Portl = = = N tl
ote:
: AN2
HDMI:V2.1 12Gbps HDMI_TX1 SBDP/EDP_TX1_ AUXP WX
eDP: V1.3  5.4Gbps HDMI_TX1_SBDN/EDP_TX1_AUXN =X
HDMI_TX1_DOP/EDP_TX1_DOP :’;2
HDMI_TX1_DON/EDP_TX1_DON
HDMI_TX1_D1P/EDP_TX1 D1P :ﬁg
HDMI_TX1_DIN/EDP_TX1_DIN
ANG
HDMI_TX1_D2P/EDP_TX1_D2P f=37
HDMI_TX1_D2N/EDP_TX1_D2N
AM3
HDMI_TX1_D3P/EDP_TX1 D3P fo=
HDMI_TX1_D3N/EDP_TX1_D3N
. ANL
HDMI/EDP_TX1_REXT
HDMI/EDP_TX1_VDD_OV75 ADS
HDMI/EDP_TX1_AVDD_0V75 ACH
AD7
HDMI/EDP_TX1_VDD_IO_1V8 J=3re
HDMI/EDP_TX1_VDD_CMN_1v8 J==——
RK3588

2 220nF C0201 xsR 10v 1 & MIO_TXOP_PORT

7 220nF C0201 X58 10V HIO TXON_PORT

2 220nF C0201 x58 10V | A MIO_TXLP_PORT

7 220nF C0201 X58 10V MIO TXIN PORT
'/

2 220nF C0201 X5R 10V MIO_TX2P_PORT

7 220nF C0201 X58 10V HIO TXZN_PORT

MIO_TX3P_PORT
MIO_TX3N_PORT

HDMIO TXOP_PORT
HDMIO_TXON_PORT
HDMIO TX1P PORT
HDMIO_TXIN_PORT
HDMIO TX2P PORT
HDMIO_TX2N_PORT
HDMIO TX3P PORT
e - o o o ] o o e = e - -
] | | | | |
] R1701 R1702 ) R1703 R1704 ) R1705
| Note: 499R 499R > 499R 499R > 499R
| Close to 3201 3201 3201 3201 l3201
: HDMI Connector b of RO R | RO R o
]
]
]
) 01700 “ 01701 01702
[} WNM6002-3/TR WNM6002-3/TR WNM6002-3/TR
0 HpMIO TX ON 5> SOT_323 1 SOT_323 1 SOT_323 1 S0T_323
L e Iy Iy [y Spupi | Uy S R

H

R1730

c1738
| 1wr

X5R

« 6.3V
0402

BGA1088_23R00X23R00X2R00

~| c1740

U1000T
=
HDMI RX HDMI_RX_DOP :gi
HDMI_RX_DON
HDMI:V2.0 -
i ry p1p JRES
HDMI_RX_D1P e
HDMI_RX_DIN
P W
HDMI_RX_| T
HDMI_RX_|
oo baEs
HOMI_RX_CLK® [—o0
HDMI_RX_CLKN
AF3 HDMI RX REXT
HDMI_RX_REXT
HDMI_RX_AVDDOV75 2k
HDMI_RX_VPH3V3 =
HDMI_RX_DVDD3V3 -
RK3588

HDMI_RX_D1P
HDMI_RX_DIN

HDMI_RX_DOP
HDMI_RX_DON

HDMI20_RX
100 Ohm +-10%

HDMI_RX_D2P
HDMI_RX_D2N

HDMI_RX_CLKP
HDMI_RX_CLKN

200R R0402 1% |||
(OVDDAOV75_IMAGE

<40mA
OVCCA_3V3_P
<80mA
| c1741
1uF
« X5R
6.3V
0402

RK3588_ T (HDMI20 RX)

If not used,

Signal:leave floating

Power:

leave floating or tie to VSS

Note:

Caps of between dashed green lines and U1000

should be placed under the Ul1000 package.
Other caps should be placed close to the U1000 package)
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3 2
RK3588 N PCIE20 CLK Differential Pair: 3588_ (P I 30) "Note: - ========
— ( ) 100 Ohm10% : Note: H
If not used, DATA Differential Pair: Only PCIE30 Controller 0 ]
Signal:leave floating B B im0 : support RC and EP,Other |
Power: Tie to VSS y controller only support RC !
UL1000N U10000 | Mode. |
PCIE20/SATA30 Mux0 PCIE30 PORTO
] PC IE3 OX4 O E33 Fyiff 100 Ohm £10% ‘PCIE30_PORTO_REFCLKP IN D
input or output input 3 e E34 L] 'PCIE30_PORTO REFCLKN IN
Diff 100 Ohm +10% 0 PO-{IO REF_CLKN 1y - g -
PCIe20x1 2 " ATA30 0 TXP . 20 mxop 232 /Ilef 85 Ohm +10% CIE30_PORTO_TXOP
1Lane (RC) --4 (1L2) 1 - 30_PORTO_TX0P y7537 T PORTO
) ATA30_0_TXN PCIe30X4 30_PORTO_TXON Ly PCIE30_PORTO_TXON
5 SATA30 0 RXP '/| 'SATA30_0_RXP 4Lane (DM) --0 (4L) Lane0 30 PORTO RXOD S22 '/llef 85 Ohm +10% PCIE30_PORTO_RXOP
SATA30 HOST = ATA30 0 RXN Y3 'SATA30_0_RXN L 30_PORTO_RXON G34 ‘/ 'PCIE30_PORTO_RXON
Controller0 1820 SATA0 0 VDD 0ves JU28 : OVDDA_0V85 30 PORTO TX1P géi 1 \DLfFf 85 Ohm +10% PCIE30_PORTO_TX1P
. = cigo1 | PCIe30x1 O L 1 30_PORTO_TXIN ‘/ CIE30_PORTO_TXIN
- =5 n
li‘;f ' 1Lane (RC) --2 (1L0) B ] o A —— Ao
4v ! —l E— 30_PORTO_RXLN £33 Y] 'PCIE30_PORTO_RXIN
“|_coa02_a ~ B34 PCIE30 0 REF  R1800 1 2 200R 1% B
— PCIE20/SATA30 PCIE30_PORTO_RESREF [Ie
= H i - . , R040Z
M27 1 PCIE30_PORTO_AVDDOV7S 524 T OVDDA_0V75
PCIE20_SATA30_0_AVDD_1V8 1 -OVCCA_1V8 c1804 €1805 ]
PCIE20:Genl/Gen2 | cieo3 Power merging, 1uF 4.7uF |
SATA30:Genl/Gen2/Gen3 4.TuF capacitance sharing SR #5R |
X5R H Joew ] H
J e C0402_BGA™| C0402_BGA
o402 le PCTE30: = = :
PCIE20/SATA30 Muxl = PCIel.1(2.5Gbps) s H
132 S — PCIe2.1 (5Gbps) PCIE30_PORTO_AVDD1VS : g 1 OVCCA_1v8
~TEO0 3 PCIE: REFCLKP
input or output Eagj 133 5;1, CTE20 1 REFCLKN PCIe3.0 (8Gbps) c1806 c1807 '
c s DIff 100 oh 1uF 4.7uF ' c
PCIe30x1_0 0 K33 y PCIE20_1_TXP/SATA30_ 1 TP SR SR |
1Lane (RC) --Z (1L0) et e T ;;mm I enmads oy \ Pover merging, Jow T |
! ) capacitance sharing C0402_BGA | C0402_BGA
5 7 PCIE30 PORT1 — Bl——
% 0_1_RXP/SATA30_1_RXP 3;31 1 \ im:n:zo 1_RXP/SHIA30_1_§ = = !
SATA30 HOST 0_1_RXN/SATA30_1_RXN LY} PCIE20_1_RXN/SATA30_1 | S A28 Lyoiff 100 Ohm +10% ‘PCIE30 PORT1 REFCLKP IN
Controllerl + P 0_PORT1_REF_CLKP B28 T L ! —
128 | inpu CIE30_PORT1_REF_CLKN 'PCIE30_PORT1_REFCLKN_IN
0_SATA30_1_AVDD_0V85 7 T -OVDDA_0V85 . B30 /|lef 85 Ohm +10% PCIE30 PORTL TX2P
c1808 | 30_PORTL_TXOP =57 1 )| x
| Tor | PCIe30x2 . 20 FoRT1 TXON v CIE30_PORTL_TX2N
L
o ! 2Lane (RC) --1 (2L) 30_porT1_Rx0P JFE22 W2iff 85 Ohm +10% PCIE30_PORT1_RX2P
~ tl:g\qlnz ™ 30 PORT1 RxON 222 L PCIE30_PORT1_RX2N "
= : 20 somt1 Ty 522 /|D1ff 85 ohm +10% 1830 PORTL TX3P
30 PORTL 529 Ll ggl;cmao_voxm_uan
127 ! PCIe30x1 1 S0_PORTL_TXIN Y -
CIE20_SATA30_1_AVDD_1V8 OVCCA_1v8 —
PCIE20_SATA30_1_AVDD_1V 0 1Lane (RC) -=3 (1L1) Lanel 30 portt mx1p 3L /llef 85 Ohm +10% PCIE30_PORT1_RX3P
PCIE20:Genl/Gen2 . g;gig | S0 porT1 Ry1y B3 " PCIE30_PORTL_RX3N
SATA30:Genl/Gen2/Gen3 ] - V] - .
TZ\R, | c1E30_poRT1 REsker R3S ECIE30 L REF HeoL ‘\/\/‘—,2 ﬁg‘jﬁz — [ie
o PCIE20/5ATA30/US
0402 BGA P ,IE;Q,;‘TI?SQ,L,BSU Ho4 I
=— PCIE30_PORT1_AVDDOV75 -OVDDA_0V75
PCIE20/SATA30/USB30 HOST Mux2 = o ame | ams |
1uF 4.7uF |
[— X5R X5R '
N 6.3V 6.3V
B PCIe30x1_1 input or output  perg Diff 90 Ohm +10% | coa0z sea™| coa0z nea ! B
1Lane (RC) --3 (1L1) \ SB30_2_SSTXP = = :
" ;;ssao:z:ssmw 123 !
/l PCIE30_PORT1_AVDD1V8 1 OVCCA_1V8
SATA30 HOST s 30_2_RXP/USB3 T g:ggﬁ ::xx; c1814 c1815 |
Controller2 =) 2 _RXN/USE3 V7 == ~| 100nF 7| 4.70F '
= , XSR XSR H
PCIE20_SATA30_USB30_2 AVDD_0ves X22 T -OVDDA_0V85 TR3588 N nl:g\qlnz BGA"| 6nfxgz pea |
USB30 HOST | ci816 g BGA1088_23R00X23R00X2R00 = T = !
Controller2 ok | P p——
X5R ] ] 1
6.3v | .
| coso2 BG% H Note: : | |
= H | If Port0 and Portl are not used, ]
PCIE%nge“%/Ge“Z 7 ' | Port0 and Portl REF_CLKP/N: Leave floating or tie to VSS 1
gi?A30:gen1/G 2/Gen3 PCIE20_SATA30_USB30_2_AVDD_1V8 0 ovech_tve | Port0 and Portl Other Signal: Leave floating |
shenl/bens/Gen | cse : Port0 and Portl Power: Leave floating or tie to vss |
4.7uF |
X5R : | |
BGA1088_23R00X23R00X2R00 N éu%z Bcl ! If Port0 is used ,Portl is not used, !
B — 1 | Portl REF_CLKP/N: Leave floating or tie to VSS )
: | portl Other Signal: Leave floating |
: Portl Power: Must supply power :
A ! ! A
: If Portl is used ,Port0O is not used, ]
Port0 REF CLKP/N: Leave floating or tie to VSS | = = =
rbuiuieiateteiaiaieiet bbbttt : Port0 Other Signal: Leave floating : ROCkCh,p Conf’dent’a’
. Port0 Power: Must supply power
: Note: : : Rackchip Rockehip Electronics Co., Ltd
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: Other caps should be placed close to the U1000 package : File: 18.RK3588_PCIE30/PCIE20/SATA30
N p—— — T ———— T [
Designed by: | Zhangdz [ Reviewed by: | [ sneot |18 of 43
5 | 4 I 3 I 2 I 1




RK3588 J(VCCIO5 Domain)

10007

VCCIOS5 Domain
Operating Voltage=1.8V/3.3V

. B . . GMAC1_TXD2_SOC
P10 MO MISO M1 /126 SDA M4 /FSPI DO M2 /1253 MCLK /GUACT_TXD2 —

02

. GMAC1_TXD3_SOC
MOST M1 WMLl IR MO 6 /ESPI DL M2 3 /GMACI_TXD3 —

_xD3

1 RXD2

CLK ML UARTS_TX ML /FSPT D2 2 JGuAC1_RXD2 GHAC]_RXD?_SOC auAc1_rep2
1_RXD:

0.1 UBRTS RX ML 3 3 5 3 /GAC1 RXD3 3 GHAC]_RXDS SO€ auAc1_re3

GMACL_TXCLK SOC 1904 1

. N 2
1 URRTS R / GUACL TXC:
/ GUACI, TXCLK T TXCLK

1_RXCLK
MIPI_CAMERAD_CLK M1 12C4_SDA MO __/FSPL CLK M2 SDIO CLK ML/ GMACI RYCLK GMAC1_RXCLK_SOC

ETH1 REFCLKO2SM
MIPI CAMERML CLK M1 124_SCL MO / ETHL REFCLKO 25M A L Eza“

PiMs 10 MIPI_CAMERA2 CLK ML /.GMAC1_RXDO ‘G¥AC1_RXDO

GMAC1_RXCILK

e c0402 BGA
P9 10 CAMERA3 CLK M1 /.GMc1 RXDL auac1_reo1
¥oR -
P2 w1 CAMERAS_CLK UART2 TX 12 /.GMAC]. RXDY CRS o GMACI_RADV_CRS
252 R9972 1 2 22m 5t
0402 HR_PET
GMACL TXDO_SOC 19071 2 228 5t

PaM3_IR M1 URRT2 RX 12 o1 7 GMACL TXER

URRT2 RIS spo M1 11%00

_Tx00

unRT2 101 QuAC1 TXDL SOC  R1908 1

_Txo1

GMAC_TXEN SOC
12 MO RX_MO URRT3 TX M1 /_GMACT TXEN o R0 ) _TxeN

3 2 GMAC1_MCIKTN
13O X M0 UBRT3 RX M1 /1252 LRCK ML/ /_GMACT MCLKINOUT | MCLKINOUT

SPI1 MOSI M1 /HDMI_TXL HED M1 / /.GACI PTE REF. CLK e M)Pover_LED_EN_H_GPIO3_B7

UART TX ML c NISO M1 1_PPSTRIG 4 S)Ethernet LED_EN_H_GPIO3_CO

PCIE30X2 BUTTON RSTN__/ UART? BX M1 | CLK 1 1_PPSCLK 4 SDHDD_LED_EN_H_GPIO3_C1
GMACI MDC_SOC  miow1 1

a1 MO U S 8 SCL Ma__/ S 50 11 MIPL TEQ /.GMACT M

R 5t
R0402 e

PiiLS_IR 1O UART? C c s siwL /._MIPL TEL /. GMACT MDTO 3 SHavact_uo1o
HDMITX1 CEC M2SOC R1912 1

CANZ_RX MO/ PCIE30N4_CLKREQN M2 SPT_CSON_I 3,CS0. 3/ HouI_TX1 CEC W2

_cec w2

or st
ROT02
CAN2_TX MO/ PCIEION4_WAKEN M2 UARTS RX M1 CSIN M2/ SPT3 CS1M3___/HDMI TX1 SDA ML /.CIE D8 3 SJWIFI_LED BN B

£30X4_PERSTN 12 SPI3 MISO M3 /hDur X1 SCL ML /cIx 010 s > ce103_C6

CIE20XL 2 CLEREQN MO, cL 3OS M3/ HOuI TXD SCL M2, /.CIF 11 . (UsBCC_INT_L

Finse 102 PCIEZ0XL 2 WAKEN MO/ UARTA RX 3 CLK M3____/ HDUL TXO_SDA 12 [ ciE otz > ce103 00

a9 12 PCIE20X1 2 PERSTN MO _/ UART4 TX ML SO_M3 _/HDMI RX_CEC M1 / cIF D13

PCIE30X2 CLKREQN 2 _/ UARTS RTSN M2 i MOST M3 /HDMI_RX_SC / CIF D14

P10 M2 PCIE30X2 WAKEN M2, ARTY w2 /12 P10 CLK M3 /HDMI RY /. CIF D15

PCIEI0X2 PERSTN M2/ UARI9 BX 42 /HDMI_RX_HEDOUT M1/_HDMI_TXO_KED M1/ MCU JTAG TCK M1 ; > HDMITRX_HEDOUT

PiMll IR PCIE30X4_BUTTON RSTN _/ UARTS TX M2 M3 /DP1_HEDIN MO / MCU JTAG Ths |eeze  oe1_seoin Mo
]

25 wee_1ve

And Pin¥26 Power mer
capacitance sharing

uze 1901
T00nE vee_svs
wor

NS
cos0z pon
1

RK3588_K(VCCIO6 Domain) RK3588 I (VCCIO4 Domain)

1000K 10001

RK3568
BGA1088_23RD0X23R00X2R00

VCCIO4 Domain

VCCIO6 Domain Operating Voltage=1.8V/3.3V

Operating Voltage=1.8V/3.3V

s24
/5914 MISO M2 /PCIESONI_1_CLKREQN M2/ DFO_HeDIN A2 varre mx w1 Geron_so_d A Conre e 1
MO PCIE30X1 1 CLKREQN M1 _/BT1120 DO GPI04_AQ d 1} o = A25
N Sota HOST 02 /ECTEIONL 1 WAKEN M2/ 063 AEDTN M2 CClw ] UARTGTXML 7 GrioL At Spunrrs_Tx a1 st P
1251 SCIK M0 PCIE30OX1 1 WAKEN ML /BT1120 DL C GRIO4 AL & e S S Ve
Jroe  ommms rmsn e

a27
/ HDMI_TXL_SOA M2 s UART6_CTSN 1l / GPIO1 A3 d SYUARTS CTSn M1 BT

,, P14_CLK 12 / vop_poST_EMPTY 5 UARTS_RTSN_H1 ) GPIOL
1251 LRCK MO PCIE3OXL 1 PERSTN M1 __/BT1120 D2 Grr04 82 SDGUACI_RSTn_L_GPTO4_A2 2oL

5
; / HoMI_TXI_ScL 102 oo o | ——— s o1

P12 MISo ML/ UARIQ_RX 2 PCIE30NI 0 WAKEN 41/ BTI120 D4 crr0s ne o JRE2E (oARTo_RX M2 = B 2028538 EAh

K27 MOSI_M / HOMI TXO HED MO p101_n5_d |BES <K HDMTTXO_RPDIN MO

2 MOSI_M1____/ UART3_TX M2 , 1251 SDI0 MO BCIE30X1 0 PERSTN M1/ BT1120 DS GpIod AS d SHUART3_TX M2 N .

R / BOMT_TX1_HED MO oror a6 4 R awrmxa_sepmy Mo o RO4

e w27 / 20 10 — e

/_UART3_RX_M2 5 1251 SDI1 MO PCIEI0X2 CLKREQN ML BT1120_D6 ceto4 ne d R ((uART3 RX M2 o J—

o /5e12,CS0 10 /bCTBIONL 1 sERSTN W2 / P 5010, Geron a7 u J2 K wrer_wnke_sost_u

/ 3 1281 5012 MD PCIE30X2 WAKEN M1 BI1120 D7 P04 A7 d S)USB_OTG_PWREN_i_GPTO4_AT . mre cron vt o

/SPT2_CS1_MO /PCTE30XA_CLKREON 3 PoML_SDIL 1 9101, 50_u |27 _WAKE_HOST K L uanre crsn M1 pr

025
10 1150 M2 /PCTE30XA_WAKEN M3 POML_SD12 M GP101 B1_ SHWIFL_REG_ON B

J UARTS TX MO 3 1281 SDI3 MD PCIE30X2 PERSTN ML BI1120_CLKO| CIF CLKIN cp104_Bo_o K2 S)USB_HOST_PHREN_H_GPTO4_BO

SATA2_ACT_LED SEDIFL TX M1 /. UBRT8_RX M0 12515000 M0, PCIE30X1 0 BUTTON RSTN MIPI CAMERAO CLK MO/ GPTO4 Bl_u 1 SHHDMIO_TX_ON_#

/5P10_MOST M2 /PCIE30X4_PERSTN M3 PDMI_SDI3 M1 , UART4 RX M2 ; GPIOL I DIEIREC ONB 1550304 wzh

an1_RX M1 B4 M1 501 ARTS_RTSN MO / 121 1281 D01 MO PCIE30X] 1 BUTTON RSTN / BT1120 DS CIF_HREE GRI04 B2 SHHDMI1_TX_ON_H

o SATAQ_ACT LED 1 / /SPI0_CLK M2 /PCIE0XL 0 WAKEN M2 POl ML / UARTA_TX 2 0183 ¢ Ex1_0_WAKER M1 L
VSYN GPIO4 B3 u = = B3

can1 X M1 WM1S IR M1 /. URRTS_CTSN MO soa ) 1251 S002 MO PCIE20X] 2 BUTTON RSTN / BT1120 D cIr,

/5P10_C80 12 /PCIE30X1_0_PERSTN M2 eoml, ML, UARTT_RX M2 Ex1_0_PERSTn M1 L

X PWML1 IR M1 DPO_HPDIN MO/ UART9 TX ML 1251 SDO3 MO PCIE30X4_CLKREQN ML BTL120 D10 CIF_CLKOUT 0 |- 2126 (Cpere3oxa_crkregn M1 L

/5P10_CS1 M2 /BCIE . UARTT_TX 142 Ex1_0_CLKREQn M1 L R0402

w2 SPI3 MISO ML ___/ UART9 RX ML /HDME_RX_CEC MO PCIE30KE_WAKEN 1 811120 D11 1 DA ecra3ox:

1205_SCL M3 MIPT

ha2n HDMI RX HPDOUT M /SPDIFO_TX MO /PCIE30X2 WAKEN M3  / MIPI_CAMERAL CLK M 5 UARTL_TX_ML 2C5_SCL_M3_MIPT
ATAQ_ACT , M SPI3_MOST ML c /HDMI_RX_HPDOUT MO / PCIE30X4 BT1120 D12 S)PCIE30XA_PERSTn M1 _L - o 1205 SoA 3 HIPT
s A2_ACT_LED M1/ KDMI_RX_CBC 2 W2 /SPDIFL TX MO /PCIES0XZ_PERSTN M3/ MIPI CAMERAZ CLK M o vasr g w1 Gr1o1_s7u [EEL————( Ypracs_son wo_ren LS un

SHHDMITXO_SCL MO
-sex.! 20 mo7 | 2 22 R0402
oM R 0 / / MIPI_CAMERAI_CLK M scL_i UARTL_RTSN 1 ) GPIO1 PI_CAM3_CLKOUT

R £25 1918 1 2 22m R0402
HDMI_FX_SDA M MLS IR M3 / X2 CLKREQN M3 / MIPI CAMERA CLK MD / 12CB_SDA I UARTL_CTSN M1, GPIO1 D7 PI_CAM4_CLKOUT

sP13_CLK M1 /HDMI_TXO_SCL M0 PCIE20X] 2 CLKREQN M1 _/ BT1120 D13

sp13_cs0 1 1208 SCL M3 /HDNI TXO SDA MO/ PCIEDOXI 2 WAKEN 1 511120 D14 or10_co_ | Spuourrxo_son o

SEDIFL TX 2 PG ML sp13_cs1m 1208 SDA M3 /HDMI TXQ_CEC MO PCIE20X] 2 PERSTN M1 BT1120 D15 cp10s_c1_q JPEZ—Syuomro_cec_mo

120 ]

Tt vee_1ve
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VCC5V0_SYS_P

VCC5V0_SYS

12V/3A DCIN With SATA,PCIe, the current is estimated according
to the actual number of SATA,PCIe
DC-JaCK_DIP
power DC JaCK DIP ID2.0mm OD 5.5mm
VCC12V_DCIN
DC-008A
'y R R
2000 1
32001
<o DIP_4PIN_2P0 o ~| c2000 €2001 R2002
D2000 100uF ~| 100nF 10K
1 1 s832 SVEF X5R 5%
= 1z DO_214AC 25V 50v R0402
= MTH-C 0402
3 - o
4 = = = =
VCC12V_DCIN VCC4V0_SYS VCC4V0_SYS
A == Default 4.0V =
T 5. 5V<VIN<26V. 1 T
VIN SW
€2009 | €2007 | c2010 c2011 c2012 c2013 c2014 R2007 c2015
~| 10ur | 10uF | 100nF | 22ur 7| 220r | 100nF 2.2K | 22uF
X5R X5R X5R 1 2 12 X5R X5R X5R 5% X5R
o 2v | ey [ osov R2004 N o oV 10v 10v R0402 o 1oV
C0805 | C0805| C0402 510K 5% ~| r2008 0805 0805 0402 0805
R0402 100K
= % 4 11 = )
RO402 x NC FB -
“ ) 5 R2018
vour | 7.5k 1% LED2000
= 5 LED_GREEN
2 R0402 LED0603
roo |l ¢
AGND
o
MP8759 : :
QFN12_2R00X3R00X1R00
R2020 1 2_100K/NG% ['
R0402 |
VCC12V_DCIN VCC5V0_SYsS_P
02002 Defau]'t 5 N 2v VCC4V0_SYS VCC_1V1l_NLDO VCC_1V1_NLDO
— = = s = =
4.5V<VIN<18Y s [ 6 12002 ) 02001
VIN L 6.8ull al 12001 .
c2027 c2028 w 2| |1 ce029 1 2 100nF | 15050 VIN L 2.2u0
~| 10ur | 100nF GND B8 X5R 25V €20317 R2022 c2032 c2033 c2034 €2020 ‘w 2| IND_404026
X5R X5R 1 2 4] , 3 €0402 | 22pF 232k 1%7| 120uF 7| 220F | 100nF | 10uF GND c2021 | R2012 €2022 2023 2024
o 2V 25v BN FB/OUT C0G % | sver X5R X5R X5R 1 2 1] , 5 ——100pF 100k 1% | 22ur | 100nF ~| 10wk
0805 0402 €2030 SYBI13BADC o 50V R0402 20V o oV 10v o oV EN  FB/OUT o cos 1% X5R X5R X5R
100nE/NC SOT_23_6 o402, MTM-C 0805 0402 0603 C2025  ETA3409/SYB089AAC 50V R0402 6.3v [ 10v o e
= X5R FB=0.6V. 100nE/NC SOT_23_5 cod02 0603 0402 0603
257 ) = = = X5R
0402 - o 25V = = =
PMIC EXT EN OUT 0402
PMIC_EXT_EN T |
= % C_EXT_EN_OUT R2013
R0402 = 120K_1%
° R0402

o
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z%:zg:::i:ﬁ:n PMIC RK806' 1 BUCK

PMIC_SPT_CLK

veeavo_sys veeavo_sys

Lo o T ] e e e,
CERE I - =

PMIC1_SWS PMIC1 SHL

VDD_DDR_P

PMIC_PWR_CTRLL
PMIC_PWR_CTRL2

— Egmcjm:cms

Default:0.85V <2203 ]cmt BUCK5 B ISH (2
— eMic_T L L :“,q 2 2208 o = o :n T ﬂ\l? ﬂ\l?

5 x
0 /-=>0.75 p s vours
———Kreser L 0.75v ] v w02 J 1oy

2.5A

— pwic_ext_en_our T F35 (FB=0.5V)
Feedback from RK3585

veeavo_sys veeavo_sys

I e e gy
voo2_poR vo02_or_p o o8 cos c I 555 i

PMIC1_SWH6 PMIC1 SH2

Default:1.1v | c2213 s T 12203 m czzig | cz2is 2220 | c2221
22u ul 47u 0.22u8 ul azar 22uF
223 2 : 2| S BUCK6 o : 2 2
i oc 6 2 BA ‘

VDD_CPU_LIT P VDD_CPU_LIT

MIC1 FB6

FBs (FB=0.5V)
Default 0 ohn

[ TPDDR/4x=1.1V [ 120K /1t need end feedback,

reed change to 1000hm 38

[ LPDDR5=1.05V ] 110K i3 o

[Reserved for end feedback

veeavo_sts veeavo_sts
VoDQ_DDR

1 10uF 10V 54 c2223 22\1? x5R _10v |1,

KER CO603 ccs cc3 it

vDD_tocIc_P vDD_LoGIC

Default:0.6V | c2224 ° PMIC1_SW3
e L ,, BUCK9 o) o

XA

v L3 4 v v . X5 58 x:
cos o 1ov ros02 | 6.3v
o402 0603
vDDQ_DDR eMIC1_FBY - =
Feedback from RE3588 Feo (FB=0.5V)

Feedback from RK3588

r

! eyttt
hYd A5 ]

LPDDR4/4x=0.6V [ 20K 100K J||R22082 4 A1 1008194

l LPDDR5=0.5V l OR l DNP ] !

veeavo_sys veeavo_sys
g or | | E ST
11 %58 coe03 v v

Default:3.3V 52235 | c2237 i R2209 | C2240

ro402 | 6.3v
0603

vee_3v3

o

Feedback from RK3588

vecavo_sys IF TVS UNMOUNTED, vecayo_sts veeavo_svs
ESD OR SURGE SHOULD BE o o0 | oo . s
DAMAGE THE PMIC' " vee_1ve VCC_%VS_P - . vee_2vo_pLoo

£p2200 b

) 8 o 52 gt Default:l.sv nees o | BUCKLO

Default:2.0V

DO NOT DELETE IT!

RRB0G-T
QEN68_TRODXTRO0XORSD_T

PMIC RK806-1 Managerment PMIC RK806-1 LDO

veca_1vs
vec_zvo_pino vec v
VCCIO i

Default:1.8V R Burc spr s moam

Default:1.8V
VCCA1VS_IMAGE

VCCA1V8_PLDO6

i P VCCALV8_IMAGE_P Default:1.8V
PMIC_SPI_MOSI R2210 ;

(sDA)MOST

) PMIC_SPI_CIK
e VCCALV2_IMAGE Default:1.2V
PMIC PWR CTRL3

veeavo_sys : (PHRCTRL3) 5O veea_3v3

PMIC PWR CTRL2  VCC_1V8

BWRCTRL2 VeCavo_sys VCCA_3V3_P Default:3.3V
PMIC PWR CTRLL 13

RCTRLL

VCCIO_SD_P Default:3.3V

PMIC EXT EN OUT

AT S)EXT_EN

N 2 PMIC INT L ] VDDA_0V75_PMO
10V R2212 51K StR( C E
1

a0 RESET L g VDDA_OV75_PMU_P Default:0.75V
. 6 0 c2263 c2261 AT T2N2.20F 58 6.3 VDDA_DDR_PLL
BRON g e

X5R

RRBO!
QEN68_TRODXTRO0XORSO_T

VDDA_DDR_PLL_P

De 0.85v

2265 T [ 2\2.2uF X5R 6. 'VDDAOV7S_IMAGE
ooz

VDDAOV75_IMAGE_P Default:0.75V

J ©2266 T [[ 2N2.2uF X58 6. VDDA_0V8S
e

? Default:0.85V
c2267 /1’]'[\2 2uF X58 6. VDDA_OVTS

S0z

VDDA_0V85_P

# voon_gv7s_e
RK3588 : !

Default:0.75V
nPOR

2269 T T[22, 20F x50
N | T

NLDO - = - -
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——(RTCIC_INT_L_GPIO0_B2

vserz ~ BIC
WSEL3 NPU
WSEL6 BIG

12C2_SCL_MO

— ;ncz:smx_uo

2C0_SCL_M2

— S 1
—K 2C0_SDA_M2

2C6_SCL_MO

—K ;;ZCE_SDA MO

— = VIN_4
- "BIG/NPU EN 22
EN
VSEL2 Al
T2C0_SDA M2 B1
T2C0_SCL M2 A3

AGND
RK860-2
WLCSP20_1R65X2R05X0R63

GND6

VDD_CPU_BIGO

VDD_CPU_BIGO_P
R2300 | C2304 c2305 €2306 c2307 c2308 c2309
100R 7| 1wrF 7| 220F 7| 22uF 7| 220F | 22uF | 22uF
5% T X5R X5R X5R X5R X5R X5R
R0402 [ 10V 6.3V 6.3v [ 6.3v | 6.3v o 63V
0402 0603 0603 0603 0603 0603

VDD_CPY_BIGO

\\Feedback from RK3588

RK3588

VDD_CPU

0805

120R-100MHZ
L0603

AGND GND6

RK860-3
WLCSP20_1R65X2R05X0R63

VDD_CPU_BIG1 }

VDD_GPU_BIG1

BIG 1 VDD_CPU_BIGL
VDD_CPU_BIGL P
2301
D1 . . .
5o VIN_L
51| VIN_2
0805 55 VIN 3 R2301 | C2310 c2311 c2312 c2313 c2314 c2315
= VIN_4 100R 7| wr 7| 220F | 220 | 220F | 22uF | 22ur
BIG/NPU_EN A2 5% ’_X5R X5R X5R X5R X5R X5R
N R0402 [ 10V 6.3V 6.3V 6.3V 6.3V o 6.3V
VSEL6 Al 0402 0603 0603 0603 0603 0603
I12C0_SDA M2 Bl
I12C0 SCL M2 A3

\\Feedback from RK3588

RK3588

0805

"BIG/NPU EN 22

EN
VSEL3 Al
T2C2_SDA_MO B1
T2C2_SCL_MO0 A3
B4 |
AGND
RK860-2

GND1
GND2
GND3
GND4
GND5
GND6

WLCSP20_1R65X2R05X0R63

VDD_NPU_P

VDD_NPU

€2323
22uF
X5R
6.3V
C0603

yDD_NPU

\\Feedback from RK3588

RK3588

X5R

« 6.3V
C0603

c2324
| 22uF

VCC_3V3
RTC IC vee sz
3
'” c2325 7 1 12pF CO0G 50V
C040) s0T_23 = CRI220-3V
) ¥2300 BAT_CR1220
32.768KHz U2303
CRY2_6RI0X1R4(X1R30 1 8 2326 1 2_100nF X5R ‘ N
| N /ob coa0z 10v Il
|_c2327 2 || 1 pnP 2 ; R2305 1 2 OR_ 5%
vm 0sco CLKOUT <32KOUT—WIFI k h i f.d i ’
040 R0402
L — . wcsmmcmws 1 .2 on s usssuw Rockchip Confidentia
R0402
o 1 I2C_SDA RTCIC R2307 1 2 OR_5% 12C6_SDA MO Rockd)p Rockchip Electronics Co., Ltd
SDE R0402
155078 3R10X3RI0KIRLO Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
File: 23.Power_Ext Discrete/RTC IC
Address:Read A3H,Write A2H Date: Thursday, September 15, 2022 [ Revi | vai
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LPDDR4/4X

38008
VDD1_1v8_DDR
vDD1_1v8_DDR, ] voot 1 0"
- =
U3800A - | ©3800 | c3go1 | c3802 | 3803 | c3804 | C3805 | C3806 | C3807 | C3808
o 12 10uF 10uF 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF
3 7 KSR XSR TTHSR yTXSR THSR TSR TSR
DOR_CHO_DQO_A 2 ooR_CHO_D00_ B [ s 4 N 1oy [ iov [ tov [ iov T iov ] v ] lov
DOR-CRODQ1 A i . 0 0402 coaof| cosof| coaod| cosof| cosod| cosoz
DDR_CHO_DQ2 A DDR_CHO_Dg2 B
DDR_CHO_DQ3 A DDR_CHO_DQ3 B vDD2_DDR 1 = = = - = = = = =
o oot :
{CHO_DQ5 DDR_CHO_DQS B
DDR_CHO_DQ6_A. . DDR_CHO DOE B VDD2_DDR
DDR_CHO_DQ7_A. DDR_CHO_DQ7_B » °
03 W; %
DDR_CHO_DQSOP & 2 L5 DDR_CHO_D@S0P B & o
DOR-CHO-DQSON A B Poncho oo s i g 5 caes | caene | et | casrs | casz0 | caszn | caezz
5 v - - g - 100nF | 100nF | 100nF 100nF | 100nF |
DDR_CHO_ DMO ANy C3 | pur0_ b [F2————————<<DDR_CHO_DMO_B
- om X . 10v T iov ] 10v Tiov v T dov ]
DOR_CH0_D08_A oo [-28L ooR_Ca0_o08 8 X AN cos0d| cos0f cos0d"| cosof| cosod| cosod
DOR_CHO D09 A b5 s [k DDR-CRODQS B gz
DDR_CHO_DQ10_A. Do10 b T DDR_CHO_DQ10_B - a.
DoR_Ca0_bal1 00110 DDR_CHO_DQIL B X S
CHO_DQ12 012D DDR_CHO_DQ12 B ¥ .
DDR_CHODQ13_A 00130 DR CHO_DQL3 B 8 VPP DRAM
DDR_CHO_DQ14_A. 001470 [Hag DDR_CHO_DQ14_B a
DDR_CHODRIS A 153 DOR_CHO_DO1S B T - 0 ‘ ‘ ‘
nbk’m’wm}éég 010 sast e [0 oo cHo_ogsie B EN | casaa | cases | casae | camer | cases | cases | casso | cassn | casaz | casss | cassa | caess | caeas | cassy | caess | caeas | camso | caser | cssaz
DDR_CHO_DQSIN A Dos1 e b DDR_CHO_DQSIN B = 220F | 10uF | 10ur " F 100nF| 100nF | 100nF'| 100nF"| 100nF | 100nF
o o . TN sr SR ImX5R ITXSR SrTXSR SR
R CHO DML ARy =22 Tl b | DOR_CHO_DMI B El et o tov Joaov Triov Traov T haov L]
. . co408"| coso| cosod| cosof| cosod| cosoz
DDR_CHO_AO_A DDR_CHO_A0_B =
DDR_CHO_AL_A 'DDR_CHO_A1_B VDDQ_DRAM VDDQ_1 ) ) ) B
DDR_CHO A2 A S DDR_CHO_A2 B Q2
DDR_CHO_A3_A - 'DDR_CHO_A3_B vDDQ_3 >
DOR-CHO_AS A DoR_CHO_AS B oot } oon_cxo_so/ax o/ cso_n K801 2 do.om 1 oon oo teyecomn | Lo PR g 1v8_pLoos
J8 i vDDQ_6 X z
DDR_CHO_CLK®_A 2 ;2 DOR_CHO_CLKR B ey 3 s 1 oon_cro_tea/ax_cxen/ups_csi_a Sy R3802 1 2 49.9R 1t DDR CHO LP4/4X CKELA | R3800 2 OR/NC 5%
DDR_CHO_CLKN A E 'DDR_CHO_CLKN B DLz fings & © 1 i - - R0402 1 R
DOR_CHO_LP4/4X_CKEO_A 5 o DDR_CHO_LP4/4X_CKEQ B Bl 8 o _ | DOR _CHO_Lp4/4x_CKEO/Lp5_Cs0_B Yy R3804 1 2 4.0m 11 bom oo nu/ex om0 p vee_1ve
DOR CHO LPA/AX CREL A g5 | 55 DR CHOLP4/4X CRET B = vDDQ_10 X ~ 1 2
LN R = _CR0_Ted /A% CRET Bl - 1 ooR_cao_ves/ex cre1/zes cs1 s Hy 23805 2 49.98 1¢ DoR cio ed/dx crer B H
x T vDDQ_12 ¥ " N
] s &2 0 : Close to LPDDR4/4x Pin :
T vDDQ_14 A M
DDR_CHO_LP4/4X_CSO_A DDR_CHO_LP4/4X_CS0_B S vog s & =
DDR_CHO_LP4/4X_CS1_A 'DDR_CHO_Lp4/4X_CS1_B R 0
CHo_Ba/ e s S
8
38061 2 10k 5t 2 T2 R80T s 2 10K 50 g ©
VDD2_DDR op1 ca a [z m301 1 a2 1KSL
= RD40Z OpT_CR e R0402 VED2_DOR A yog_19 .
VD00 20
0.6V
VDDQ_DRAM VBDQ_PoR
1 (PDR_RESET .
caoas xEfow voog_pra RN EEDNCONER./ PSS
pee U2 1
S 1o S oy Sequence:VDD1-VDD2-VDDQ L. NE 1.1V
BGA200_15R00X10R0DX0RI0 25v DNU_4
= o ZY, S ows LPDDR4 LPDDRAX TPDDRA DNE [ 3 ]
XEE oy vDDl: 1.70-1.95 1.70-1.95 < FO5RA R
vDD2: 1.06-1.17 1.06-1.17 [ | [
LPBDRA_Z007 VDDQ: 1.06-1.17 0.57-0.65
BGA200715R00X10RO0X0RS0
38018
38012 VDD1_1v8_DDR
'VDD1_1V8_DDR; = VDD1_1 "o~
vDD1_3 2 ' ' > > > > >
DDR_CHI_DQO_C 2 DoR_c1_Dgo_D voD1~2 -
DDR_CHI_DO1_C DDR_CH1 DQ1 D Voo e B 5 | c3sas | c3ea7 | c3eas | c3849 | c3sso | c3es1 | c3852 | 3853
DOR-CIDNZ G e w19 E 10ur | 10008"| 100nF"| 100n#"| 100nF| 100nF| 100n# 100nF
DOR-CRI O3 ¢ i oy vooL_¢ g X5R TIX5R TITHSR TTSXSR TDHSR TITXGR SR XK
DDR_CH1_DQ4_C DDR_CH1_DQ4 D viz | ooy g o 10v |esv [ Fiov Faov foaov Foiov Foiov [otov
DDR_CH1_DQ5_C DDR_CH1_DQ5_D - cos0d| cosod| cos02”| coao| cosof| cos0s| cosof| cosod| codoz
DDR_CH1_DQ6_C DDR_CH1_DQ6_D
DDR_CHI_DQTC < DDR_CH1 DQ7 D vDD2_DDR vop2_1 = = = = = = = = -
W vD22
oDR_ci1_pgsoe._c = DOR_CH1_DQSOP_D V003
DDR_CHI DQSON C DDR_CH1_DESON D vpD2_4
3 275 %
DoR_CH1_DMOCHy——— €3] out0 b | (Coor_ca1owo o e 3 T °
.. - &
oo ci_ogs ¢ o [ on_ 5100 gz | cassa | casss | camse | camst | casss | casss | caseo | camer | camez | cases | cased | cases | casss | cawer | cases
DOR-CHIDQS ¢ e e Doxch 05D & - 220 | 10w | tour | 1w | lur | 100n¢| 100nF'| 100n¥ | 100nF'| 100n¥'| 100n¢| 100nF| 100n¥ | 100nF| 100nF
DR, GaL BO10.C s [ Don-cE-bai 0 X5R KSR TTHSR TSR TTHSR TrTXSR TSR TrTHSR TrTXSR ITHSR rTXSR TSR rTHSR rTXSR SR
DOR-CHI D11~ b Pon o e . Jeaw Jwv T e [ eaw ] eav ] tov | tov T tov | tov | tov [ 2ov | tov | tov I 2ov ] tov
DDRCHI DQ12C EEn DR _CHIDO127D R co603”| coeos| coeod”| coa0| cosof| cosof”| cosof| coso| cosof| cosof| cosof| coso| cosof| cosof| cosoz
DOR_CHI D13 C e DDR_CH1 D13 D a =z
DDR_CHI_DQL4_C oo14 b 22 DDR_CH1 DQ14 D a - = = = = = = = = = = = - - - -
DDR_CH1_DQ15_C DA15 b DDR_CH1_DQ15_D o
ooR_ci1_pgste._c bL0 bas1_e_» | DoR_CHL_DgS12_D i 8 Vo0Q_Dra
DDR_CH1_DQSIN_C DOS1 ¢ b DDR_CH1_DQSIN_D vDD2 18 g ?
N VD2 19
DDR_CHI pM1 Yy C10 11 b R <CooR cH1_DM1 D R 2
. . .| cases | cawro | caenn | caenz | caers | caera | caers | caere | caerr | cseve | caens | caseo | caser | cass2 | cases | cassa | cess | cases | casar
DOR_CHI_A0_C 12 oom_ca_0_p 220 | 10w | tour | 1uF | tur | 100n¢| 100nf’| 100n¥ | 100n#'| 100n'| 100n¢| 100nF’| 100n¥ | 100nF| 10| 100n| 100nF"| 1000 | 100mF
DOR_CHITAIC 2 DR c A as X5R KSR TrTHSR TSR TITHSR TrTXSR TSR rTHSR TSR TITHSR rTXSR TSR TTHSR rTXSR THSR TrTHSR TyXSR THSR KSR
DOR-CRI-AZC E - Dox ez ) e Twv Tiov T eav | 6av | tov [ aov I tov | tov [ dov T 1ov ] tov T dov | 1ov I tov [ tov | 1ov | tov | lov
e 0 e coeod| cosos| coeod®| coans| cous| cosns| cosnd| coso| cosnd| cosos| cosns| cosnd| coso| coans| cosod| cosos| cosnd| coso| cosz |
DDR_CHI A4 C 1 DDR_CH1 A4 D
DDR_CHI_A5_C 'DDR_CHI_A5 D VDDQ_DRAM = = = = = = = = = = = = = = = = = = =
DDR_CH1_CLKE_C 281 E8 DDR_CH1_CLKP_D
DDR_CHI_CLKN_C ECH s ) é iim;cm;m;n E
DDR_CHL_LP4/4X_CKEO C 5 I DDR_CHLLP4/4X_CKEO D
SR G G ] G b DOR CHI LeA/TE CRE D %
R —r | I = = =
CKE2_b_NC — § o DDR_CHI_LP4/4X_CKEO/LP5_CSO0_C R3612 1 2 ;g;g“ 1y DOR CHL LP4/4X CKEO C
0 B
F [T R3813 1 2 49.9% 1% DDR CHL LP4/4X CKEL C
o DDR_CHI_LP4/4X_CKEL/L5_CS1_C : L CHL L4/ 4X CIE1 ¢
:gl;ﬁcﬂl}m/dxﬁcsuic cs0_b 'DDR_CH1_LP4/4X_CS0_D = - - C51.¢ 3 0402
_CHI_LP4/4X_CS1_C cs1 o 'DDR_CH1_LP4/4X_CS1 D L T s DDR_CHI_LP4/4X_CKEO/LES_CSO_D ) R3814 1 2 ;:&:E 13 DDR CH LP4/4X CKEO D
CS2_b_NC o
- i a 7 R3815 1 2 49.9R 1% DDR CH1 LP4/4X CKEL D
N 1_LP4/4X_CKE1/LP5_ Cle) - —~ = = =
'VDD2_DDR¢ R3816 1 2 10K 5% i g = DOR_CHL] - - R0402
! 0DT_CA b w0902 OVpD2_POR W EIN
woes A g Close to LPDDR4/4x Pin
R3818 1 2 _240R_1% E
'VDDQ_DRAM Y
0! R3819 T 200R 10 Aazo ] VPPO19 . "
n VDDO 20
RO£02 eporn o I ooR_REsET 0.
| casse
pes
"TFD0R_Z007 sR
3GA200715R00X10R00X0R90 NS - -
c0402 i
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eMMC Flash 53 21

BGA153 13RX11R5X0R9 2L

NC196
NC195
NC194
NC193
NC191
NC190
NC184
NC183

eMMC_DO
eMMC D1
eMMC_D2
eMMC_D3
eMMC_D4
eMMC_D5
eMMC_Dé
eMMC_D7

NC182
NC181
—— K Dyemmc_cmp NC180
NC179
NC178
NC177
———— eMMC_DATA_STROBE NC176
NC175
—— & D)eMMc_RSTn NC174
NC171
NC169

“>» eMMC_CLKOUT

vece_1vs U4000A
o

€4000 C4001 C4002 €4003 C4004
R4000 1 10K 5% R0402 DO 100nF | 100nF | 100nF | 100nF | 4.7uF
D1 X5R X5R X5R —X5R X5R
b2 v | 1ov | 10v | 10v | 10v
D3 C0402 C0402 C0402 C0402 C0603
D4
D5 =
D6
omC DT B | vee_3v3
VCC2

10K 5% R0402 eMMC CMD vees

VCC4
Note: 10pF  COG 50V eMMC CLKOUT | cacos
Must be 0402 CLK vssl 100nF
close to Pin M6 10K 5% eMMC RSTn Vssz2 X5R
RST n vsS3 Tov

. VSSs4 o
4|| 2.2uF C0402 eMMC VDDi c2a | vaes €0402
| X5R 10V N

eMMC DATA STROBE R4003 1 OR 5% eMMC DS H5 Vsse
Data Strobe
R0402

- E9 VssQl NC126
4009 ) R40047S E1g | VSFL VS5Q2 NC125
100nF » 47K/NC Fi0 | V5F? VSs5Q3 NC124
——c0402& R040275 K10 | VSF3 VS5Q4 NC115
x5k [ 5% VSF4 V5505 NC114
10v DNP I NC113
| EMMC_B153_2L =

= = BGA153 13RX11R5X0R9 2L NC112
B B - - NC111

NC110
NC101
NC100

NC99
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SPI Flash
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MIPI-CSIO_RX

J2700
MIPI CSI

I2C5_SDA M3_MIPL

P SDA
I2C5_SCL_M3_MIPI R2701 OR R0402 5% I2C2 SCL CAM1

SCL

GND1

MIPI_CSIO_PDNO_H_GPIOl_B3 GPIO_LED
MIPI_CSIO_RST GPIOl_A4 < RST

; R2700 OR R0402 5% I2C2 SDA CAM1
<

GND2
MIPI_CSIO_RX CLKON CLKN
MIPI_CSIO_RX_CLKOP§< CLKP
GND3
MIPI_CAM3 CLKOUT) MIPI CAM3 CLKOUT MCLK
GND4
MIPI_CSIO_RX DON MDNO
MIPI_CSIO_RX DOP S MDPO
MIPI_CSIO_RX DIN MDN1
MIPI_CSIO_RX D1P MDP1
MDN2 /NC
MDP2/NC
MDN3/NC
MDP3/NC

NN
VCC5V0_SsYSs R2708 %\/\ GND
- SYS
) VCC5VO_: 25709 %/\/‘ vce

R2707
.||I

S A o
o “ R2TIT_ QK. '

CVDD
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HDMI TXO0

ittt as |

" HDMIO TX HP

]
1 VCC5V0_SYS [ D ]
 HDMIO TX DDC 1 |
vce_1ve
_ggg‘l?MIO_TXOP_PORT ) - | ] = |
— SSHDMIO_TXON_PORT
- : D5000 : : :
B5819WS
— il e o b |
_TXIN_f ] N | ] R5005 ]
— \yuoMio_txep_porr | [ 10x a !
— SSHDMIO_TX2N_PORT : . . : ] ¢ 0e02 ]
] ]
R5002 5000 R5001 HDMITXO_HPDN_MO
° ———— o0 T3k poRT | 10K/NC 25K3018 > 1.8K [ !
— SSupMIO_TX3N_PORT | : [ 1l
— H 5 sor 3235 5% H
R0402 ] ]
—— D) HDMITXO_SDA MO
T Kuomrxo scrmo : HDMITXO SCL MO 1 HDMIO TX SCL_PORT : : :
HDMITX0_CEC_MO
 roMrrx0_menIN Mo ! [ 2 HDMIO TX HPD PORT g
! [  — ]
] [ ] ]
] [ ] ]
] [ ] ]
] [ ] ]
] [ ] ]
: - : | |
M H
H Q5001 R5007 7 H
25K3018 > 1.8K 1
! sor_323$ 5 \ 1+ HDMI 0 TX CEC !
R5008 50v R0402
| EDMITXO SDA MO 1 co402/2 TFT_3 | momro T spa porr 0 : ]
] 2. 5% T T ]
! 2k~ — ] VCC_3V3 VCC5VO_SYS :
beccccccccccccccccccccccccccccccce- : ]
! VCC5V0_SYS 'VCC5V_HDMI_TX0 ! il )
S _HDMI_! 1
! o ! ll R5009 05002 ]
! B5819W ' 27K 25K3018 ]
] 50D_323 ] H % | sor_323 ]
c| ] ] R5011 R0402 1
1 OR/NC 5% ¢ ! somrrxo_cec Mo 1 2 TF] 3  HDMIO TX CEC PORT ll
1 R0402 1 ! 2 5% Ty ll
H ) ! R0402 H
g g g g g PRy g g g g g g g g g g -
. o o
Cj<=0.2pF 3 8
P
ED5000 @@
ESD73034D
SON10_2R50X1RO0XORS0 3 3
HDMIO_TX2P_PORT - 0 HDMIO_TX2P_PORT, &/~ bem08p_0p67x008
HDMIO_TXZN_PORT o1 we 1o HDMIO_TX2N_POR] 2 A~~~ L 50K pze
102 NC_9 YO p2_G
B HDMIO_TX1P_PORT '||| GND GND |||' HDMIO_TX1P_ POR] 4 3 | pai I:
HDMIO_TXIN PORT 103 ne_7 HDMIO_TXIN_POR \AANY ™ TemUsp U6 7xUss | D1F
o e L2 A~~~ L BCMFOGPPIEIK P16
_ = _
HDMIO_TXOP_PORT - 0 HDMIO_TXOP_POR! 4 3 18915 pin
HDMIO_TXON PORT 01 NC_10 HDMIO TXON PORT\ <
102 NC_9
HDMIO TX3P PORT '||| GND GND |||' HDMIO TX3P PORT pon )
HDMIO_TX3N_PORT 03 ne_1 HDMI0_TX3N_PORT GCUEAp_UB6 7%Yge | CLK Q,
104 NC 6 P 1 F 0§ FPZ50K CLK_G >
] Q o
HDMIO_TX CEC_PORT ED5001 ESD73034i AN LBITT CLE] B
SON10_2R50X1R00XO0R50 7
HDMIO TX SCL_PORT * riLie
HDMIO0_TX_SDA_PORT 6 ;;k
- son
0 -I| = I:
HDMIO TX HED PORT VCCSV_HDMITX0 O EN B
€5000 L
ED5002 ED5003 ED5004 ED5005 1uF
ESD5341N /) ESD5341N K ESD5341N /A ESD5341N ——x5Rr 75000
ESD0402 ESD0402 ESD0402 ESD0402 10v HDMI_TYPE A
N N N 0402 HDMI19-W-0P5-12P7X16P6-S
A

Rockchip Confidential

RO“d)IP Rockchip Electronics Co., Ltd

Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21

50.VO-HDMI2.1 TX

Date: ‘Thursday, September 15, 2022 |Rav: | V2.1

Designed by: |  Zhangdz | Reviewed by: | [ steet | 28 of 43

1




5 4 3 2 1
R9977 Y6700 U6700 R9979 1 FRJ45040-2101K6K1200
PHYO XTALOUT 2 2R 5% 1 a-p OR/NC 18906  BCMF122P900K
@ACO TXDO RO40Z = GND | 2 1 LANO_MCT1
eMAGO TXDL 1| 2| s . PHYO_XTALIN PHYO MDIO+ R670) - 5% R0402 PHYO_MDI OF MeT TANO AT
MACO TXD2 CND X2 PHEY0_MDI0- R6701 4 RFANC 0459402 PHEY0_MDI_0- MX14+ LANO_A-
OMACO TXDS €6700 25MHAzZ c6701 2 8907 ML TANO_MCT2
RGO THEN ~| 18pF CRY4_3R20X2RS0X0R80 | 18pF PHYO MDI1+ R670) . 5% R0402 PHYO MDI_I¥ MCT2 TANO_BF
- c0G C0G PHYO_MDI1-__R670: RPZ_6&05 R0402 PAY0_MDT_1- 3 zﬁ* g LANO_B-
50v 50v 8908 7 e TANO_MCT3
D) GUACO_TRCLK ' cosoz ' cosoz PHYO MDI2+ R670) O 5% R0402 PHYO MDI 2+ g z;éf i TANO_C*
Ao RXDO 1 1 PHYO_MDI2-__R670; igéogws RO402 PHYO_MDI_2- 13 .t g mg ;;N
GMACO_RXD1 = = O MCT4 AS
RGO RHD2 PHYO MDI3+ R670) 5% R0402 PHYO MDI 3+ 1 4 LANO D+ | : T
QMACO RHD3 PHYO_MDI3-__R670) RPZ_6405 R0402 PHYO_MDI_3- 12 Nl ) TANO_D- LANO_B- a6
GMACO_RXDV_CRS ETHO_REFCLKO 254 A= €929 | | “c9930 coe31 co93p =0 Taneteen
RHDV c6702°| C6703 c67047| C6705 10nEF/1p0 FAD88Y100 10nEY100V _LANO D+ a7 “ “
aunco_ricix PHYO MDI3- C9933 1 |[25/  PHYO MDI3+ ——10nF——10nF T —10nF——10nF H5007 06 lefeos  cos 06 AT B B
— - IpF X5R C0402 NESINES X5R XSR 5924002 100v 100v 100V 100 LANO D- a8 i i
S ETHO_REFCLKO_25M PHYO MDI2- C9934 1 |[23/  PHYO MDI2+ 25v 25v 25v 25v co805 |__~|~cosos_cosos o8 A : :
- - GMACO_MCLKINOUT R6714 1 2 100R 5% PHY0 CLKOUTI2S IpF X5R C0402 c0402 | c0402 c0402 | c0402 R671 R6711 R6712 R6713 N _
R0402 C995! v PHYO MDI1- 9935 1 |25V  PHYO MDI1+ = = = = 75R T5R  T5R 75R €9960 = 3
) GMACO_MCLKINOUT | ce706 R6715 —szr/:‘?:' 3Vpp 1pF X5R C0402 % % % % [ 100aF R N
10pF MA _c042_ pyy PHYO MDIO- C9936 1 |[23/  PHYO MDIO+ RO805 RO805 RO80S RO805 c0G
< ‘m:g—m’?fo 0402 ¢ IpF X5R C0402 LANO MCT1  LANO MCT2  LANO MCT3  LANO MCT4 | N 50v R9919 gR9980
— - LANO_GND 0402 510R 5108 5
L o o o o °
o = R0402 akro40
PHYO MDI 3- ED6700 1 2 UDD32C03LO1/NC PHYO MDI 3+ = EIT - | o
= = Vd S0D_323 D6702 D6700 D6703 D6701 N
= = B 3]
D) GHACO_RSTn L GPIO4 B3 PHYO MDI 2- ED6701 1 n‘ 2 UDD32C03LO1/NC PHYO MDI 2+ BS3500NCE) BS3500NCES BS3500NCES BS3I500NCF N vee3v3_pHYL S
VCCIO PHYO;B . 3v 22R SOD_323 SMB SMB SMB SMB C1206LC6707 §
— PHYO MDI 1- ED6702 1 N4 2 UDD32CO3LOL/NC PHYO MDI 1+ N N N = R9920
VCCIO PHY0=1.8V 100R Default VN S0D_323 g
— PHYO MDI 0- ED6703 1 2 UDD32C03LO1/NC PHYO MDI 0+ = = = &| cog07
PL( 50D 323 ) _100pF
P3] —T—C0e
R6T16 2 1 4.7K 5% PHYO LEDO/CFG EXT _ R6717 2 1"7K/“C 5% BASOLN, 33\4’02
'|| R0402 R0402 QVee3vs_Y0 | 100pF h
q| R6718 4.7K/NC_5% _PHYO LED2/CFG LDOL _R6719 2 147K 54 ——cos
VDD10_PHYO RO402 R0402 50v = =
2% | 1 4.7k 5% PHYO LED1/CFG_LDOO 0402
'Il R6721 2 1 S S é R0402 RGMII Power Source J_ CFG_EXT CFG LDO[1:0]
2.49K & w T "
{CHONO)
RO402 ko SIEE)E VCC_PHY0_IO Voltage Config External 3.3V 1'bl 2'b00
ElE NS
alz2 N N . .
vecavs_pivo EIEE]E]E]E] TP6700 TR 0.7 | 14.;;:{‘:;2 5% PHYO RXD3/PHYADO _ R6723 2 1 ;6;";2 5% qveeto_pavo External 1.8V 1'bl 2'b10
© ol o
g lelelelelele
B EEEEE 1 4.7k 5% PHYO RXCLK/PHYADL Internal 1.8V (default) 1'b0 2'b10
i 4 EERERE U 75707
J 1 4.7K 5% PHYO RXDV/PHYAD2
| R0402
olo|el=
U6701 - PHY Address PHYAD[2:0]
= e ———— PHY Address Config — —
‘ © OEddHDOOXE
o Qnoo 1oaQmM|m:=
| BRE8°4L855%E
= Z ZXECooRa
" OTERCERSE nable 2n
8 RLSE |62 2 14.7K/NC_5% PHYO RXDO/RXDLY RE7ZT 2 1K ST (ueero pavo
3 83a& | R0402 R0402 -
PHYO_MDIO+ - S 3’= aee oun 120 PHYO REG_OUT
B 2 E L .
PHYO_MDIO MDI[0]- g DVDD33 g OVCC3V3_PRYO Pull-up for additional 2ns delay to RXC for data latching
O | ; 0
VPDLO_PHY0 PHYO_MDIL* AVDDLO DVDD_RE 57 PHY0 RRCLR/PRTADT O oo O-FHY0
PHYO_MDI1- ML L]+ RAC/PHYADL 57 PHYO_RXDV/PHYADZ
PHYO MDI2+ 6 | MPI[L]- RXCTL/PHYAD2 755 PHY0_RXDO/RXDLY || zer28_2 1 4.7K 5% PHYO RXD1/TXDLY R6729 2 WTK/NC 5% yeeto payo
PHYO MDI2- 7 | MPTI2]+ RXDO/RXDLY PHY0_RXD1/TXDLY | R0402 R0402 - vee_1vs VCCIO_PHYO )
B MDI[2]- RXD1/TXDLY PHYO RXD2/PLLOFF .
VPD10_BY0 O PRY0 MDI3+ o | AVDDLO RXD2/PLLOFF PHY0_RXD3/PAYADO PPy : R6730 1 2OR/NC_ 5% N !
RO MO TE— o] MDI31+ RXD3/BHYADO Pull-up for additional 2ns delay to TXC for data latching e ]
MDI(3]- DVDD10 OVPD10_PHY0 6709 : c6710 c6711 :
R6731 2 14.7K/NC 5% PHY0 RXD2/PLLOFF R6732 2 1 47K 5% | 4.70F | wr 7| 100nF
'|| R0402 R0402 OVeCI0_PRYO 10v ] 6.3V X5R ]
o8 . X5R [N RS 107 1
8% omamgh, Pull-up to disable PLL @ ALDPS mode(Low power mode) £0603 ! coa0z coa0z ]
SEOORERER= ] ]
ERi-R-g s spspapaps) = [} -
|| o} RTL8211F-CG
QFN40_SRO0X5RO0XOR90_T
RTL8211F-CG (SW Mode) vee_3v3 VCC3V3_PHYO 1"Close to PINT1 40~~~
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1 2.2u8 X5R [N R 1l
[l 12520 | ce715 10v ] 10v 10v H
vecavs_pivo R67T34 1 24.7K/NC_5% 1 ;é;u!‘ | coso3 : cos02 _| co402 H
c6718 ! N 1w B
GMACO RSTn_L GPIO4 BR6736 = —100nF *:Iose to PIN30 0603 c0402 §
R0402 X5R ]
PHYRSTB is 3.3V 10 10v A TEC @ TR — == ss=s=="= ]
0402 RTL8211FI-CG(SW Mode) Industrial H
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e et | 1l
: PHYO_RXDO/RXDLY R6 2 22R 53 R0402 GMACO RXDO ] c6722 csvzz: | = =
PHY0_RXD1/TXDLY R6 2 22R 51 R0402 GMACO RXDL 1 100nF 100nF ]
| PHY0_RXD2/PLLOFF R6 2 22R 51 R0402_GMACO RXDZ [l o xR x5k | 1 Close to PIN29 !
| PHYO_RXD3/PHYADO R6 2 22R 51 R0402 GMACO RXD3 1 10v vy
1 H 0402 0402 g . " .
PHY0 RXCLK/PHYAD1 R6741 1 2 22R 5% R0402 GMACO RXCLK = = = k h f d ’
' i | croe to Praas ~ ! Rockchip Confidentia
PHYO_RXDV/PHYAD2 R6742 1 2 22R 5% R0402 GMACO RXDV CRS | ce724 | H 50y ] P
(] 10pF [l - - - - - - - - - Rockehip Electronics Co., Lt
H o H (o( 7;» Rockehip Electronics Co., Ltd
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OR/NC
PHY1 MDI3- R6800 7 R0402 U6800
PHY1 XTALOUT] 5 FRJ45040-2101K6K1200
PHY1 MDI3+ R6801 2 0402 LAN1_MCT1 0o
GMACL_TXDO PHY1 XTALIN BCHFTZZPY00K BRYL WD 3- TANT D- U9502B
gmgi—ig; PHYL_MDL_3¥ LANL D+ LANL A+ 1 [ e
eMACL TXDS 25MHAzZ C6800 PHY1 MDI2-  R6803 2 5% R0402 TANL_MCT2 THE e
SACTTYEN 18pF CRY4_3R20X2R50X0R80 ™| 18pF P2_0405 PHYL MDI _2- TANL C- LANL A- 2.
= C0G C0G PHYL MDIZt  R6804 2 e 55__R0402 PAY1_MDI_2+ 9 TANL C+ =
Syaunct_mierx o 5oV o 5oV 8903 g TANL_MCT3 LAN1 B+ 3
= 0402 0402 PHY1 MDI: R6805 %— RPB50489402 PHY1 MDI 1- 7 LANI B- R
PHYL MDI1+ __ R6806 53 R0402 PHYL_MDI_I¥ 3 LANL Bt LANL C+ 4
gmgi—xg = = e S TANI_MCT4 4
aMAC1 D2 PHY1 MDIO-  R6807 2 2 5% R0402 PHY1 MDI 0- 4 TANL A- LANIL C- 5
aMAC1 D PHYL MDIO+ __ R6808 1 =0Ty 40 BMFT22P900K pRY1 MDT_0+ 3 LANL At o o
MACTRXDY CRS ETH1 REFCLKO 25M T RAAT LAN1 B- 6
= 18904 | cesoZ”| ceso3 c6804°| C6805 c9925 | | 7c9926 9927 ©992) RETTeTTow
Camnct_ricix PHY1 MDI3- C9937 1 ||25/  PHY1 MDI3+ —10nF——10nF —10nF——10nF H5007 10nF/1pOV"—TOnFADAEY 100 10nF|/100VLANL D+ 7
K = 1pF W5R C0402 XSR XSR X5R X5R 5924002 c0G Jafc0s  cos c0G 7 F ' ¢
> ETHI_REFCLKO_25M PHY1 MDI2- C9938 1 ||2%  PHY1 MDI2+ 25V 25V 100V 100V 100V 100 LAN1 D- 8 o H H
! - GMAC1_MCLKINOUT R6814 1 2 100R 5% PHYl CLKOUT125 IpF X5R C0402 rmaao Kcnwz | cosoz | cosoz 0805 cosos_cosos 080 S i N i
R0407 ] C9959 v PHY1 MDT1- C9939 1 [[25/  PHY1 MDI1+ 7
) GHACL MCLKINOUT C68067| R68BL5 —szr/m:3 -3Vpp IpF X5R C0402 R6810 R6811 R6812 R6813 9 I8
P 1007 0 BC MAG <0402 —— pHY PHY1 MDIO- C9940 1 |[25/  PHY1 MDIO+ 7R R T5R 758 co96lL
< MACL D TO 0402 y IpF X5R C0402 LANL MCT1 ~ LANL MCT? LANL MCT3  LANL MCT4 $ 5% 5% 5% 9025 100nR9981
— - RO402 rosos [ [ Ros05 Ro8os | roso¥
N PHY1 MDI 3- ED6800 1 2 UDD32CO3L01/NC PHY1 MDI 3+ - - 510R 50V koo
Vd S0D_323 Nt ow [ | RO402 codop, ]
= = PHY1 MDI 2- ED6801 1 BN g 2 UDD32CO3ERFMRI@2RIPORMDI 2+ D6800 D6801 D6802 D6803 s N -
D) GHACL RSTn L, GPIO4 A2 SN S PN 50D_323 sszsoonc BS3500! 3500NC! BS3500NCF/NC -
VCCIO PHY1=3.3V DNP 20R PHY1 MDI 1- ED6802 1 n‘ 2 gggzgggn.ounc PHY1 MDI 1+ SUB SUB g
- o o
VCCIO PHY1=1.8V 120R T00R Default PHY1 MDI 0- ED6803 1 n‘ 2 gggzgggn.ounc PHY1 MDI 0+ o
= 3]
9
=
X 3
| 2 1 4.7K/NG% PHYL LEDO/CFG EXT _ R6817 2 L 4K S% eesvs pavi Dol R9926 5
' | R0402 RU402 - 510R &| cosos
i 2 1 4.7K 5% PHY1 LED2/CFG LDOL _R6819 2 1 4.7K/NCY MCT1 RO402 ~| 100pF
VDD10_PHY1 | R0402 R0402 MCT2 .
38 | 1 4.7k 5% PHY1 LED1/CFG_LDOO MCT3
'|| R6821 1 895 ' | R0402 MCT4
2.49K T w ! © = c
{CHONO) -
e e Seew VCC_PHY1_lO Voltage Config L
% BN DIP_4PIN 2P0 - =
vee3v3 PHYL 51 E I E § § PHY1 RXD3/PHYADO R6822 1 4.7K 5% WCCTO_PHYL RGMP9UBower Source CFG_EXT CEG_LDO[1:0]
_FRYLO 1 i I O VNV NVTTTRO402 0
=1 o . .
g BEREEEE TPE8O0 TP 0.7 R6823 2 1 4.7K 5% PHY1 RXCLK/PHYAD] _ R6824 2 1 4.7K/NG% External 3.3V (default) 1'bl 2'b00
'|| 2 |E|E|E(E)E|E O '|| R0402 R0402 vecto_prl
J|lzes2s 2 1 4.7K 5% PHY1 RXDV/PHYAD2 External 1.8V 1'bl 2'b10
| R0402
olo|el= Internal 1.8V 1'b0 2'b10
U6801 PHY Address Confi PHY Address PHYAD[2:0] 1 D-
- P 9 T (default) 37001 jé gml Dt
S NHSEEEZ238%A
[ ] a 0ol 1gaaMs
I BRatilesREE
= Z ZXECooRa 1_c-
< <SEKECRESE nable 2n 1_c+ 4
S 88LE [lzee2e 2 1 4.7K/NG% _ PHY1 RXDO/RXDLY 827 1 47K OVeCTO_PHYL
3 aaa | R0402 R0402 -
PHY1 MDIO+ 1 @aid PHY1 REG OUT
PEYT WDTO- MDI[0]+ 2 - REG_OUT g e .
MDT[0]- g DVDD33 [op OVCC3V3_PRYL Pull-up for additional 2ns delay to RXC for data latching
O——r 5 / — O
VPDLO_PHYL PHYL MDIL* ;é‘;ﬁ‘]l qx"?;EDiéf i PAYT_RRCLR/PATADL O o rO-FHYL
PHYI MDI1- REC/PH 3 PHY1_RXDV/PHYADZ
PHYL MpI2+ 6 | MPI[1]- RXCTL/PHYAD2 755 PHY1_RXDO/RXDLY || mes28_2 147K PHY1 RXD1/TXDLY R6829 1 4TRNGY  yeeto payt
PAYL MDI2- 7 zgi {ﬂ* :iﬁ?;‘;ig’iz PHY1_RXD1/TXDLY | R0402 R0402 - vee_3v3 VCCIO_PHYL )
- § PHY1_RXD2/PLLOFE
VPD10_PHY1O PRYL MDI3+ g AVDDLO RXD2/PLLOFF PHY1_RXD3/PHYADO PPy : R6830 1 2 OR_ 5% T : !
e MDI 3]+ RXD3/PHYADO Pull-up for additional 2ns delay to TXC for data latching T ]
1 1ot (3] pvppLO OVPD10_PHYL 6808 : 6809 €6810 ]
R6831 2 1 4.7K/NG% _ PHY1 RXD2/PLLOFF __ R6832 2 147K 5% | a7 | 1F 100nF ]
'|| R0402 R0402 QVeeTo_PHYL 10v ] 6.3V X5R ] 8
-] X5R [N RS 10v 1
26 a .
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SEBOERRERR ] ]
ZESSEEEEEE = H H
RTL8211F-CG
|| o
QFN40_SRO0X5RO0XOR90_T
RTL8211F-CG (SW Mode) vee_3v3 VCe3v3_pHYL 1"Close to PINT1 40~~~
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GEREIREEEE S, Ret33 1 2 st 1 !
191 1L 0 O f ) R0402 1 ]
b A Y beav1 REG OUT AN 1 ~| ces11 c6812 css13 ]
Zl5|515(5/5/6(3|5 f 16800 1 4.7uF : 100nF 100nF 1
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e et | 1 1l
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| PHYI_RXD2/PLLOFF R68. 2 22R 51 R0402 GMACL RXDZ [l NS X5R x5k | 1 Close to PIN29 ! R
| PHYI_RXD3/PHYADO RE8. 2 22R 51 R0402 GMACL RXD3 1 H 10v 10v v g
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PHY1 RXCLK/PHYAD1 R6841 1 2 22R 5% R0402 GMACL RXCLK = = k h f d ’
' i | close to A Rockchip Confidentia
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——praso_merx
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Sp1250_tRCK_TX
——Sb1250_8000

——K2s0_sp10

— ;;xzcs sDA_MO
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veea_vs R2608 s N0
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czsoo
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0. 1uF/10v
C0402

coaoz C0402
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T

123 SR MO R2603  n22R 12C_SPA_AUDIO
R0402
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R0402 Rbs2 2 iz
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’_1 s TN T c2605
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! 260, 33R_R0402 ! 2607
AN Voo 1ve R2608 OR 10K
- 1 v v 5 g 1 2 RO402
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2505000 R26L; 33R_R0402 v £ . -
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v2601
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C0402 ! veea_3va
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M.2_PCIe3.0 x 2Lanes
— e

——————>>PCIE30_PORTO_TXOP
——SSec1E30_pORTO_TXON

—————>>PCIE30_PORTO_TX1P
— SSec1E30_poRTO_TXIN

PorE30_roRT0_RK0P
PCTE30_PORTO _RKON
PorE30_roRTo_Rxie
PCTE30_PORTO_RKIN

> pcrEs0xe_waxen w1 1

———55scte3oxa peRsTa M
K BCIE30%4CLRREGR, MI. L

Option:

No used, Just reserve

DIfF 100 Ohm =10% ((pcre30_poRT_REFCLKR_IN
'PCIE30_PORT1_REFCLKN_IN

e CIE30_PORT1_TX2P
CIE30_PORT1_TX2N

im 2108 ((peTE30_PORTI_RX2P
PCIE30_PORT1_RX2N
CIE30_PORT1_TX3P
CTE30_PORT1_TX3N

- (PCIE30_PORT1_RX3P
e anangomu som e —— ——

HYPCIE30X4_PHREN_H

pcm;m_»%n M T

BCTEI0RE CJAREGS W T

PCTEI0RE ARESTR AT L.

R3105 22R
L
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EAAC K/32K NC-PCIE/GND-"

BCIE M.2

NGEF
M-KEY SOCKET

PCIE30_REFCLKP CON

i

PCIE30X2 WAKEn 3v3 L

BCTE30_REFCLRN_CON

T

~PERSTR 3V3 L

C0402_BOR

PCIE30_PORTO_TXOP

0402 BOR.

BCTE30_PORTO_TXON

[
Perz30_sorro_rxoe

BCTEI0_FORTO_RXOK

eete_sv3 0—B3109 1 A0K a2 0402

c0402 Bow _ PCIE30_PORTO_TX1P
20402 Bos __PCTE30_PORTO_TXIN

|
S

BCTEI0_FORTO_RXIN

0402 BOW  PCTE30_PORTI TX2P
=040 Bon _ PCTE30_PORTI_TRON

M
1II" ecr30_orr1_mxze

R TTTTT

BCTE30_PORTL_RKZN
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(DR DSS
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=040 Bon___ PCTE30_PORTI_TK3N

1l
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M.2_NGFF_M_KEY
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Z

R040Z
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BT6C_05 OF
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)
LOS——

PI6C 05 CLK3P
BT6C_05_CLEAN

1%
R0402
veeav3_prec_o0s

sEssssssET

o
If board target trace impedance is 50ohm
then R = 4750hm providing an IREF of 2.32 mA
6x2.32X50=696mV

R8421 PT6C557-05BLE
470R TS50P20_6R!

%4R40x1R20

VCCA3V3_PT6C_05

The output current

PI6C_S2
0

0
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CON_ 0
0

PI6C_S1

0

0
1
1

PI6C_SO
0

R0402

spread % out Freq
-0.5 100MHz
-1.0 100MHz
-1.5 100MHz

No Spread  100MHz

PIGC 05 52  R8409 | 2 10K 5%

Vee3v3_prec_o:

R0402

PI6C 05 SO R@41l 1 20/NC5¢

Vee3v3_prec_o:

R0402
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is 6 *

2

‘\\}72
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0nF
R
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M.2 Power

vee12v_pen
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| cso20 | casz1
100nF
X KSR
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PCTE30x4_PWREN H

BN FB/OUT
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01 23 6
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50402 | 9923 | c992
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X5 X5
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————KPWM3_IR_MO

“>yPower LED_EN_H GPIO3_B7

>YEthernet LED_EN_H_GPI03_CO
“SYHDD_LED_EN_H_GPI03_C1

IR9000
IR
>>Power_LED—

2 o
I v~ I IRM 3638/NC
ol e IJ3_IRM 3638
vce_3v3
Receiver
————D)WIFI_LED_EN_H 1

————K e

R9000
10K
5%

PWM3 IR MO _  R9001 1

VCC3V3_IR
R0402
€9000

vee_3v3
T R9002 1 22R 5% T
R0402
€9001 :iL_ceooz
1nF ——100nF 10uF
X5R 10v «~ X5R
50V X5R 6.3V
0402 0402 0603

vee_3v3

(@]
Work_LED

vee_3v3
o WIFI LED EN H
vee_3v3 -
o

R9003 -
1K
5%
o roso2 Ethernet LED
Power LED+ -_—

LED9000
W LED_BLUE

Ethernet LEDY
LED L335QRC

Power LED-
Power LED EN H GPIO3 B7 R9006 1

10K 5%

LED9001
R0402

LED9002
W LED_GREEN
'
W LED_GREEN
< LED_L335QRC
4
09000
$8050
SoT 23

LED9003
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LED_L335QRC
1

LED_L335QRC
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e
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'UART2_RX_M0_DEBUG
———————>)UART2_TX M0_DEBUG

Debug UART2

Optionl

vee_3v3

R3401 R3403
4.7K 4.7K
R0402 R0402

UART2_RX_M0_DEBUG

UART2_TX_M0_DEBUG
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———<< RECOVERY_KEY
———<<RESET_L

RECOVERY Key

It is recommended to keep the circuit for the actual product update firmware

RECOVERY KEY R9200 1 _ SW3503 3 =fl= 1 _ |||.
|

RESET o ;3 2

D9200
ESD5451N
ESD0402

Reset Key

R9201 1 2 100R 5% - SW3502
R0402 . RESET

D9201
ESD5451N
ESD0402

SW3501
POWER
2

vee_3v3o 2 4 M

ED9202 \\
ESD5451N
ESD0402
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——— sARADC_VIN5_HW_ID

veea_1ve
o

—

SARADC VIN5 HW ID

ISARADC_VIN1

Up
Resistance

Down
Resistance

AD value

ID0

10K

DNP

ID1

10K

ID2

ID3

ID4

IDS

ID6

ID7

ID8

ID9
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—UARTO_TX M2

——(UARTO_RX M2
———DUART3_TX M2
——(UART3_RX_M2
——Relay_ctrl
vee_3v3
o
R9500 €950
10k 100nF
RO402 X5R CON3600
% 10v JK250-180T CON_3P5_2x4P
09500 0402 R9501 RELAY_COM e RELAY ON
3.3k 2 OR 5% RS485 B D- 3 RS232 RX
UARTO RX M2 _ R9502 1 2 22R 5% R0402 1 I 8 RO402 RO805 RS485 A D+ B RS232_TX
: 5% 2 OR 5% 7 IV EeNE T 2R 2 o
£ VCC12V_DCIN
2| 7 N R9505 1 2 60.4R 1% RO805 L - OG0T O -
RE# B R0603 X
3| 6 R9506 1 2 60.4R 11 3607
DE A R0603 ~[LouF/25v
UARTO_TX M2 _ R9507 1 2 22R 5% R0402 4 5 FB9500 - XSR
oI GND - 120R-100MHz_| ED9500 ED9501 NIES
R9508 25% EsD54518 ) ESD5451N 0805
SIT3485E 3.3k o 2a ESD0402 ESD0402
Q9500 SOPE-1P27-5X6P7 RO402 10603 =
58050 % N N
s0T_23
vee_3v3
09501 T
9503 2 100nF XSR 1 16 €9505 1 || 2 100nF X5R
| 10V C0402 Cl+ vee | 10V C0402 ||' GPTO4_AL ©P103_C6
9504 2 100nF XSR 2 15 Cproo ce €p105 D0
||| | e Vs aNp ||- GPI00_C5 GPIO4_A0
3 14 RO511 1 2 2R 5% RS232_TX
c1- DOUTL =707
9506 2 100nF XSR 4] . 13 RO9512 | 2 22R 5% RS232 RX = 32800 = 39504
Tov  codoz cet RIN RO402 1p25-6P 1p25-6P
s 12 RO513 | 2 22R 5% UART3 RX M2 - DB1X5-2P0-T DB1X5-2P0-T
ce- ROUTL R0402 ED9503
'|| 9507 2 100nF XSR 6| 11 RO514 1 2 2R 5% UART3 TX M2 ESD5451N
Tov  co4oz v DIN R0402 ESD0402
7 10
X—— DpOUT2 DIN2 [—X
o
8 9
X RIN2 ROUT2 X
SIT3232E -

SOP16-1P27-6X10P2

LED3600
Green
LED0603

Relay CtrlR3618

RELAY COM

REL2200
HFD4-1/12

RELAY ON

3V3_GPIO R9939 1 %,
€9921 RO yCé_:W:!
100nF

X5R
50V
0402

Pinl:DCD,<---,Data Carrier Detect
Pin2:RXD,<---,Receive Data
Pin3:TXD,--->,Transmit Data
Pin4:DTR,--->,Data Terminal Ready
Pin5:COM

Rockchip Confidential

Pin6:DSR,<---,Data Set Ready

Pin7:RTS,--->,Request to Send
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Pin8:CTS,<---,Clear to Send Project: | RK_NVR_DEMO1_RK3588_LP4/4x_V21
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H9900 H9901 9906 H9909
HOLE_3R20 HOLE_3R20 HOLE_3R20 HOLE 3R20
HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00

H9904 H9905 9907 H9908

HOLE_3R20 HOLE_3R20 HOLE_3R20 HOLE_3R20
HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00 | HOLE_C3R20_C6R00

adiator_Fan_65x65
radiator_ 38rx38rx10rd3
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HDMI2.0 RX

s
IS I
~ — 1 VCC5V_HDMIRX PORT
/ eoE e .
€4900 1 2 X5R 16V “'
100nF 0402
HDMI_RX_DOP 19 HDMI_RX HPD_PORT
HDMI_RX_DON HPD =g
+5V.
17
HDMI_RX_DIP GND 164“1' HDMI RXDDC SDA PORT
HDMI_RX_DIN SDA 15 HDMI RXDDC SCL PORT
scL
71 HDMI_RX CEC_PORT ED4903
I ggzﬁxi—x—ﬁ;: citity R ED4900 _ESD5304D ] =oason ESD5341N
_RX | 3 CEC I77 SON10_2R50X1R00X0R50 4 3 ESD534]N ~| Espo40
ém)m RX CLKP % C?}I;Kg 11 “, HDMI RX CLKN PORT S N I X HDMI_RX CLKN PORT R4900 8/ 2borBYAn 04T xAPAT RX CLKN ESD040)
g — TE S0 2 c 10 HDMI_RX_CLKP_PORT R4901 Ll % 2 22. ggggggg@fﬂEx RX_CLKP
HDMI_RX CLKN [0) CLKP — = 102 NC_9
_RX_ 9 3 s 3
DON =g “' HDMI RX DON PoRT‘W 3| GND GND ﬁ HDM, MRX DON_PORT R4902 &/} 2bgr&82D20m47xAPRT_RX DON ED4902 D4904
————DDHDMI_RX CEC > g I BN Ll 510 N e HDMI_RX DOP_PORT R4903 2 2F T _RX DOP - | ESD5341IN «[ESD5341N
- 3?5 o o e 3 ESD040 SD0402
5 HDMI RX DIN PORT 1 10 HDMI RX DIN PORT R4904 o 2boRr@84p20BETxAPET RX DIN
C —unurIRk EeDOUT & nsl I RO 710 NC_10 5 pwrRe p1E poRT iy 128 T RX DI = = = = C
i ” 51 102 NC_9 [ ‘ - 3
)gzg 2 M' HDMI_RX D2N_PORT 1 ‘;gg N§N3 7 oMY | KX _D2N_PORT R4906 &/} 2bor@9Ap20mETxfpMT RX D2N
_ - HDMI_RX D2P_PORT R4907 2F I_RX D2P
—ilmm_nx_scx._m oy = — 2 104 NC_6 & ¢ :
—K HDMI_RX_SDA M1 ED4905 ESD5304D VCC5V_HDMIRX PORT vee_1ve
\ 34900 SON10_2R50X1R00XORS0 - -
HDMI TYPE A .
— MIIRX DET L o - - g =
DHDMITRX DET ] S S _J HDMI19-W-0P5-12P7X16P6-S Cj<=0.4pF

E e L L L L L e L L L L L L P e Y L L L L P LY

[} VCC5V_HDMIRX_PORT [ 1

+ HDMI RX DDC " '

! ' '

' ' VCC5V HDMIRX PORT 2 HDMI RX HPD PORT

1 D4900 ] : - = R4910 :

1 VCCA_3v3_P B5819WS ] 1K

H s0D_323 ! Q4901 RO402 ]
H [} WPM3407-3/TR % [}

B | H 1 soT_23 1

! . ! (

! ' '

1 04902 ] 1 H

1 2SK3018 [] 1 H .

] 80T_323 [ ' VCCA_3V3_P

' o Ro202 1 == D4901

HDMI_RX SCL M1 2 T8 3 HDMI_RXDDC_SCL_PORT ' : R4915 [} B5819WS
Lyt 10k sop_323

! ] R0402 : - B
N 5% 1 —

! ] ]

H VCCA_3V3_P [ H R4917
1 56K

: ' ' HDMIIRX HPDOUT H 1 ' R0402
H ] R4918 04903 ]

' — — — o~
H [} 10K | s8050 | HDMI RX CEC HDMI_RX CEC_PORT

! 04905 R4920 ] R0402 R4921 50T _23 1

[} 25K3018 47K [ 5% 20K 1

1 SoT_323 5% [ R0402 H

1 “ of Ro402 [] 1 o 5%

| HDMI RX SDA M1 2 T¥ 3 HDMI_RXDDC_SDA_PORT N :

! > h - ]

! | '

L el ek I X X e

HPD:
Sink Side:

Require output, Min 2.4V; Max 5.3V

Source Side:Require input and Detection.
Min 2.0V,Max:5.3V
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DisplayPort TX

“ o
L L
:gé ;gbpl_zwxp
DP1_AUXN = B
U5700  ESD73034D
P1 TXOP SON10_2R50X1R00XOR50
g;zpl_mxou DPL_TXOP 1 2 DP1_TXOP_PORT 1 - 10 DP1_TXOP_PORT 1
— DP1_TXON C5700 1 2 _100nF C0402 X5R 10V DP1_TXON PORT 2| 101 NL:U 9 DP1_TXON PORT 2 Eanea*
Pl TX1P C5703 100nF C0402 X5R 10V ‘w 3 E;g :ﬁg 3 “' 4”:3 ;NDigi
g;spl_mm DP1_TX1P 1 2 DP1_TX1P PORT 1 ;03 Nj bl DP1_TX1P PORT 1 Lane1+
= DP1_TXIN C5701 1 2 100nF C0402 X5R 10V DP1_TXIN_PORT 5 bl I3 DP1_TXIN_PORT ‘W 5 pa“e5
P1 TX2P €5702 100nF C0402 X5R 10V 104 NC_6 ‘: 6 ;ND,}
ggﬁpl_mxzu DP1 TX2P 1 2 DP1 TX2P PORT 1 o1 10 10 DP1 TX2P PORT 7 La“eu
= DP1_TX2N C5704 1 2 _100nF _C0402 X5R 10V DP1_TX2N_PORT 2|1 c o |2 DP1_TX2N_PORT ‘W B ~;Eeg
p1 TX3P C5705 100nF C0402 %58 10V ” B s e “' EN B
;gsm—mn DPL_TX3P 1 2 DP1_TX3P_PORT [ CND ™ DP1_TX3P_PORT N e
= DP1_TX3N C5706 1 2 100nF C0402 X5R 10V DPL_TX3N_PORT 5oz N;J 6 DP1_TX3N_PORT ‘W 11 p;gen
(DP1_HEDIN MO €5707 100nF C0402 X5R 10V U5701  ESD73034D - 12
——<KoeL_ ! ‘W R5700 1 2 100K 5% SON10_2RSO0XIRO0XORS0 ‘w R5701 2 1 5 1 R0402  Config0d N Peive
R0402 2 1 R0402__ Configl 14| Contiol
DP1_AUXP €5708 1 || 2 100nF X5R 6.3V R5702 S DP_TX_AUXP 15 | Config?
0402 DP_TX_AUXN ‘w 16 | AUX CiF
DP1_AUXN 5709 1 | 2_100nF X5R 6.3V T TR
0402 DP_TX_HPD_PORT 18 CH-
R5703 1 2 100K 5% ED5700 ED5701 ‘W ;g Eiiﬁiﬁg
vee a3 o R0402 ESD5341N ESD5341N PHR_3V3
ESD0402 ESD0402
~ ~
1 2 J5700
vee_sv3 © :L :L 6601-20FH
R5704 C5710 c5711
OR 10uF 100nF = =
R0603 X5R X5R
1% 10v 16V
0603 0402

DP TX HPD
- - HPD Voltage:2.25-3.6V

4\

DP20-0P5-16P9X14P5

DP1 HPDIN MO _ 1 2 DP TX HPD PORT
R5706
470R
o RO402
D5700 5%
BZT52C3V3
S0D_123
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WIFI (802.11 a/b/g/n/ac 2x2 MIMO)
1 1 q
T
UART6_RX_M1_BT H
ART6_TX_M1_BT ce201 J_ €6200 6202 —§ GND1
UART6_RTSn_M1_BT o2l =1~ 10pF T oea ND2
DDURRTS_CTsn M1 BT coqoz | co402 ' cosoz ANT6201
50 Ohm RF trace cos pridgaen
WIFI_REG_ON_H L L e
BT_REG ON_H —— =W = TPEX_MHE_
BT_WAKE_HOST_H
HOST_WAKE_BT_H Note:
WIFr_WAKE_HOST_H Adjusted the load capacitance T 1 q
according to the crystal specification. 6203’ ,
u 6205 10pF ce206 [ 3 OP!
ove L o0 .| owe GND2
N
ol 0402 0402 ANT6202
06200 o6 ANT_JACK
P — 50V IPEX_MHF_1
1®iE =
22z 29
g8~ 8
2 g
3 2 |1
CRY4_3R20X2R50X0R80 = 1
2 1 €6209 C6208 .
'|| C6207 22pF  C0402 C0G 50V r AP63 988 DNP  10pF/N( bl
ap_wifi2x2_13x15_1 | 'co402 codo2 GND2
PCIE20_PERSTn_1V8 2 . . 0 BT _WAKE_HOST H R6204 coe ANT6200
3| NC/NC/ECIE_PREST L BT_HOST_WAKE 7 HOST WAKE BT S 2 0r I 507 ANT_JACK/NC
4| XTAL_OUT o BIMAKE g oz |l = — IPEX MHF 1
WIFL REG ON S 5 | XTRL_IN GPTOB_9/NC_BT_ANT/NC 75 PCIE_TXP ce31L T00nE C0402 X5k 6.3V PCIE20_ 1 RXP/SATA30 I RXP
WIFT_WAKE_HOST H 6 | ME_REC_ON NC/GND/ECIE_TDP [ BCIE_TXN 6312 T00nF_C0402 X5R 6.3V PCIE20_1_RXN/SATA30 1 RXN
17| ML_HOST_WAKE GPIO4/NC/ECIE_TDN [745—BCTE RXP 6340 T00nF _C0402 %58 6.3 PCIEZ0_T_TXPISATAS0 T TXP
;L‘LoiLAl ciD GPTOS/WL_UART_RX/PCIE_RDP BCTE RN TETTY T00nF C0407 GR €3V
— ;Eigfgﬁﬁfgm NC/NLiUARTiT:;Qz;IEstﬁ ARG RTSH WL BT
a0 Spropne e UARTG CTon W1 5T 20220304-wzh
zDIOiDATAi’Z UART_RTS_N UARTG TX WL BT
— SDIO_DATA 0/H UART_RXD TARTE RX ML BT
g El I ——)PCIE20_1_REFCLKP
c 1 2 SDIQ_VSEL _PCIE20 W Ve GND_10 i 8 BT_REG ON § | ! g;ig 1 c
VeCIO WL O—gpir 1ok R040Z 5% NC/SDIO_VSEL/PCIE_PME L 7 BCIE20_CLKREQn 1V8 TE20_1_REFCLKN
~| me217 VIN_LDO = o NC/NC/PCI
Toxrme o211 o —— >PCIE20_1_TXP/SATA30_1_TXP
SDIO voltage select: = A eonE a a2 ——SSPCIE20_1_TXN/SATA30_1_TXN
0: 3.3V 1:1.8V R0402 10v -
g - = e PCIE20_1_RXP/SATA30_1_RXP
o N 5 s oE PCIE20_1_RXN/SATA30_1_RXN
0603 o S| - -
L6200 Q8% & &
4.7u8 5‘35‘5‘8‘?}‘ WEED
WIFI_REG ON H WIFI_REG ON S 12520 EEEE8220804
BT _REG ON B BT _REG ON S >amaadbE>z2>
HOST WAKE BT H __ HOST WAKE BT § 1
1A_DCR<=80mohm
A
AP6398S: R9940/L8901/C9922/R9941= DNP Veesvs i vz vee s
AP6275S/AP6257P: R9940/L8901/C9922/R9941= SMT R6204=DNP Rszlsl 2
AP6257S: R9942/R9943/R9944/C6311/ 20220304-wzh | L oow 1o R R vee s
C6312/C6340/C6341= DNP ve 1ve 7 ? go0s ,
AP6257P: R6206---R6211,R6214= DNP | 2 _OR/AP6275 R6216
RYSaY" w0402 5% 0R
12 R0603
RO4() 1 _6U<v<i 3 c6215 c6216 c6212 | c6214 %
32KOUT_WIFI - | oo | 200 | Tar | 100ne
R6223 | ce213 SR X5R X5R
8 DNP DNP o 10v 10v o 10v s
R9942 1 2 OR R0402 5% PCIE20 PERSTn 1V8 R0402 0402 0402 coa0™| coaoz
:gizﬁ—g—;ﬁxinﬁ?lfl' R9943 1 2 OR_R0402___5% PCIE20_WAKEn_1V8 - N
PCIEX1 0 CLKREGn, L L R9%44 1 2 OR_R0402 5% PCIE20_CLKREQn 1V8 L 1 1 L
REFCLKP WIFI|| 2 PCIE20 1 REFCLKR
C6319 TOOpF C0402 X5R 25V
REFCLKN WIFI ] 2 PCIE20 1 REFCLKN
€6320 TO0pF C0402 X5R 25V
20220304-wzh |
A A
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