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RK3588S EVB User Guide

Preface

Overview

This guide mainly introduces the basic functions and hardware features, multi-function hardware
configuration, and software debugging operation methods of RK3588S EVB. It aims to help debuggers use
RK3588S EVB be faster and more accurately, and be familiar with RK3588S chip development and application

solutions.

Product version

Preface

The product versions corresponding to this document are as follows:

Product name

Product version

RK3588S EVB RK_EVB1_RK3588S_LP4XD200P232SD10H2_V10_20210831

Intended Audience

This guide is mainly intended for:

® Hardware development engineers
® Layout engineers

® Technical support engineers

® Test engineers
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Revision History

Revision History

This revision history recorded description of each version, and any updates of previous versions are included

in the latest one.

Ve'(Isc:on Author Revision Date Revision Description Remark
V1.0 Lzx 2022-3-9 Initial release
V1.1 Lzx 2022-4-14 Delete the 3.19
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Acronyms
Acronyms include the abbreviations of commonly used phrases in this document:
Abbreviation English meaning Chinese meaning
CPU Central Processing Unit oAb FE 2%
NPU Neural Network Processing Unit T R 48 A 2%
VPU Video Processing Unit P AL 2%
DDR Double Data Rate R 2 5] 35 B 2 B LA i
eMMC Embedded Multi Media Card W ik 202 A AR R
eDP Embedded DisplayPort RN NS B A AL 22
HDMI High Definition Multimedia Interface A W 2 AR 1
12C Inter-Integrated Circuit PN G L (P 4 TR AT I UL 2R)
12S Inter-1C Sound LR N B IS
PMIC Power Management IC FEL Y B0
LDO Low Drop Out Linear Regulator fICE ZE L 1t A s 2%
DCDC Direct Current to Direct Current B ER
CAN Controller Area Network P25 i s e e o 2%
SARADC Successive Approximation Register Analog to | iZ/XIEUT 7577 2% R RCE i 1 28
Digital Converter
UART Universal Asynchronous Receiver/ Transmitter i A OR AR s
JTAG Joint Test Action Group A MAAT R 2H
PWM Pulse Width Modulation Bk 5 FEE i )
MIPI Mobile Industry Processor Interface R 5l b A B 2% 42 1
LVDS Low-Voltage Differential Signaling KHEEEMES
PMIC Power Management IC FEL Y TS
PMU Power Management Unit FEL Y B R T
RK/Rockchip | Rockchip Electronics Co.,Ltd. Fiig 3 A L B A A B 2 ]
USB Universal Serial Bus AT R
SATA Serial Advanced Technology Attachment AT m R A A
PCle Peripheral Component Interconnect Express VNG EERE VS RS
RGB Red,Green,Blue; RGB color mode is a color | ZI.4¢#, RGB i, & T An—
standard in industry T b v
VGA Video Graphics Array FL o S s AT G A v 11
ADB Android Debug Bridge 2 LR
IR Infrared Radiation AR5
SPDIF Sony/Philips Digital Interface EYEVA M E =y N
RTC Real-time clock SR B A
RGMII Reduced Gigabit Media Independent Interface i 1 35 LU/ ST 42 T
WIFI Wireless Fidelity ToL IR
CIF Camera Interface o2t OSSN
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1 System Introduction

1.1 RK3588S Introduction

RK3588S is a high-performance, low-power application processor chip. It integrates 4 Cortex-A76, 4
Cortex-Ab5 and independent NEON coprocessor. Suitable for tablet, AR/VR, personal mobile Internet devices
and other multimedia products.

RK3588S has built-in a variety of powerful embedded hardware engines, providing excellent performance
for high-end applications. It supports 8K@60fps H.265 and VP9 decoder, 8k@30fps H.264 decoder and
AK@60fps AV1 decoder; it also supports 8K@30fps H.264 and H.265 encoder, high quality JPEG
encoder/decoder, dedicated image pre-processor and post-processor.

RK3588S has a built-in 3D GPU that is fully compatible with OpenGL ES1.1/2.0/3.2, OpenCL 2.2 and
Vulkan 1.2. The special 2D hardware engine with MMU will maximize the display performance and provide a
smooth operating experience.

RK3588S introduces a new generation of ISP with the largest 48M pixels completely based on hardware. It
implements many algorithm accelerators, such as HDR, 3A, LSC, 3DNR, 2DNR, sharpening, defogging, fisheye
correction, gamma correction, etc.

The NPU embedded in RK3588S supports INT4/INT8/INT16/FP16 mixed operation, and the computing
power is up to 6TOP. In addition, with its strong compatibility, network models based on a series of frameworks
such as TensorFlow/MXNet/PyTorch/Caffe can be easily converted.

RK3588S has high-performance 4-channel external memory interfaces (LPDDR4/LPDDR4X/LPDDR5),
which can support systems with high memory bandwidth requirements, and also provides a complete set of

peripheral interfaces to flexibly support various Class application.
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1.2 RK3588S Block Diagram

RK3588S Connectiviy
e e e s e e e e eiew, | USBOTG 3.1/2.0/TypeC |
- Cortex-AT6 Cortex-A55
! Quad-Core Quad-Core ! | 2xUsBHost20 |
| | (sek/eaK L1 YD Cache) (32K/32K LL /D Cache)
2MB L2 Cache I 512K8 L2 Cache | R |
3MB L3 Cache | SATA3/PClaz-1 |
| POM)/ Audic PWM |
| 4x 125/PCM/TDM |
| 2 SPDIF(8ch) |
| High Performance NPU | 100 UART
[ 1MB Share Memory |

GPU Mali-G610 MP4
[4%256KE L2 Cache) 20 Graphics Engine Giga-Ethernet

Image Enhancement Dual pipe ISP
Processor (Support camera HDR input)

BK Video Encoder BK 10-bits Video Decoder
H265/H264.... H265/H264/VPS...

2% MIPI-CSI DPHY 4L/CPHY 3L
2x MIPI-C51 DPHY 2L

2x MIPI-DSI DPHY 4 Lane

HDMI2.1 TX/eDP1.3 4 Lane

DP1.4 4 Lane with HDCP2.3
Combo with USB3|

Display Controller LPDDR4/LPDDRAX/LPDDRS
(Support video HDR output) Quad-channel x16bit

Figure 1-1 RK3588S Chip Block Diagram

IPEG Encoder/Decoder

|

1.3 System Framework
1.3.1 System Block Diagram

RK3588S EVB system uses RK3588S as the core chip of the system, and RK806-2 dual PMIC power supply
scheme. Memory use LPDDR4X, eMMC; there are peripheral interfaces such as eDP, SD, MIPI RX, PCle20,

TYPEC, etc., and integrates a stable and mass-produced plan. The detailed system block diagram is as follows:
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g

CERTIFIED

WiFi/BT
Moudle

Camera

\\\\\\\

aaaaa

Display

MIPI Panel

=

USB Type-C

E——

2cell Li-ion
Battery

|

Rackchip
RK3588S

Quad A76+Quad A55

eMMC
DATAO-DATA7

LPDDR4  2*32bit
LPDDR4X 2*32bit
LPDDR5  2*32bit

Micro
SD Card

START

: T L
Rockchin Audio Codec [COdec] @@@
Master Pmicl J' l ADC
RK806-2 | | 1
Power Power L
Amp1l Amp1l o
Slave Pmic2 == ' . .
RK806-2 :L-~~J;-i‘”i“i‘——~: s - . -
< O

Figure 1-2 RK3588S EVB System Block Diagram

1.3.2 Function Summary

RK3588S EVB includes the following functions:

output interface;

and other equipment;

DC Power: DC 12V adapter power supply interface;

input, access via 30pin AXT530124 socket;

30pin AXT530124 socket;
MIPI DPHYO0/1 TX: Support two channels of 4lane MIPI signal output, access via FPC line;

Sensor

Gyroscope+G-sensor

HALL SENSOR
Armbient Lig|
Proximity Sensor

Other Sensor

|

|

TYPEC: One complete TYPEC interface, compatible with system firmware upgrade channel and DP1.4

USB2.0 HOSTO/1: Two-way USB2.0 standard-A interface, can connect to mouse, U disk, USB HUB

MIPI DCPHY: Support two channels of 4lane MIPI DPHY or two channels of 3lane MIPICPHY signal

MIPI DPHY: Support two channels of 4lane or four channels of 2lane MIPI signal input, access via

Support eDP interface display. EVB configurates the 2K screen display through this interface by

default;

support wireless Internet function;

Audio Interface: Support speaker, earphone output sound, single MIC recording;

PCle Wi-Fi(2T2RWifi6&BT5.0): Wi-Fi model is AP6275P/AP6275PR3, external SMA antenna,

Copyright 2022 @ Rockchip Electronics Co., Ltd
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PCle2.0 Interface: One standard PCle2.0x1 interface, used to expand PCle devices;

UART Debug: User debugging to view the LOG information; support TYPEC and MINI USB interface;
JTAG: JTAG debug interface of system;

System Key: Include Reset, MASKROM, PWRON, V+/Recover, V-, MENU, ESC button;

SPDIF: Support digital audio interface;

SD Card: Reserve SD card slot; support SD3.0, MMC ver4.51;

DMIC: Support PDM interface DMIC ARRAY, lead out through FPC interface;

RTC: Using HYM8563TS chip, can be powered by development board or button battery (CR1220-3V).

1.3.3 Functional Interface

Table 1-1 PCB Functional Interface Introduction Table

Function usable or not
LPDDRA4x (total capacity 8GB) YES
eMMC (total capacity 32GB) YES
SPI Flash No patch by default
DC 12V Input YES
USB2.0 Host(x2 Port) YES
MIPI D/CPHY RX YES
MIPI DPHY RX YES
MIPI DPHY DSI TX1(2x4lane) YES
BT& PCle WIFI(2x2 WIFI&BT5.0) YES
Audio(SPK. MIC. Earphone) YES
DMIC ARRAY YES
TYPEC Interface YES
SPDIF YES
SD Card Interface YES
PCle3.0 Interface(4Lane) YES
UART Debug(TPYEC/MINI USB) YES
JTAG Interface YES
System Key YES
MASKROM Key YES
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1.3.4 Function Module Layout

EVB functional interface distribution diagram:

SPDIF

IR

RX

DcPHYO
RX

DPHYO

RX(2L)

DPHYO
RX(4L/2L)

PMIC2
Power
test

Bt&WIFI

DCPHY1 |

module/¥

USB2.0

CAN

USB2.0

HostO0 || (Download) || USB Debug |~ CARD

>

SMA
Antenna

SMA
Antenna

Hostl |

< AR

TYPEC TYPEC&MINI

|

SD

2 fo|=.
e

Hie

e

..... -

MIPIDPHYO TX

MASKROM

PMIC1
Power
test

RTC
Battery

MIC
ARRAY

BAT

DC-12v

N

PCle2.0 FARPHONEN MIC || System Key

Power
Switch

Figure 1-3 RK3588S EVB Functional Interface Distribution Diagram (front)

Figure 1-4 RK3588S EVB Functional Interface Distribution Diagram (back)
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1.4 Module

The RK3588S EVB kit includes the following items:
® RK3588S EVB
Power adapter, default specification: input 100V AC~240V AC, 50Hz; output 12V DC, 3A

°
® Display, specification: eDP; size:7.85 inches/vertical screen; resolution: 2048*1536
°

One 2.4G/5G dual-band SMA male connector antennas

1.5 Power on and off and Standby

The EVB power on, power off and standby methods are introduced as follows:

® Power on: Use DC 12V power supply, turn on the main power switch; wait to enter the Android

interface, it means that the default firmware has been successfully started.

Power off: Press and hold the power button for 6 seconds to shut down the system.

Standby: Press the power button, the system will enter the first-level standby state. When there is no

USB OTG connection, and there is no other operation (such as key operation), and the software

does not have a Wake_Lock source. After about 3s, it will switch from the first-level standby to

the second-level standby state. Standby mode can be launched through the Power button.

1.6 Firmware Upgrade

1.6.1 USB Driver Installation

The driver needs to be installed before the EVB driver is upgraded. The following describes the driver

installation process under Windows system.

Find DriverAssitant_v5.1.1 in the provided tool folder, and click Driverinstall.exe to pop up the following

interface. Click "Install Driver" and wait for the prompt to install the driver successfully. If the old driver has been

installed, please click "Uninstall Driver " and reinstall the driver.

28R BEMBE

ADBDriver
bin
Driver
Log
&, Driverinstall.exe 2021/12/1 15:30 VRREF

© RK Driver Assitant v5.1.1 X

Install Driver l Uninstall Driver‘
gl

|

Figure 1-5 Schematic Diagram of Successful Driver Installation
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1.6.2 Firmware Upgrade Method

There are two ways to upgrade RK3588S EVB firmware:

® Enter Loader upgrade mode:

Before the system is powered on, SARADC IN1 needs to be kept low, and the system will enter the

Loader state.

Specific steps are as follows:
1) Connect the TYPE_C port to the computer, press and hold the V+/REC button on the mainboard.

2) EVB is powered by 12V. If it has been powered on, press the reset button.

3) After the programming tool shows that “a Loader device is found”, release the V+/REC button. In

the red rectangular area of the tool, right-click and choose "Import Configuration", then find the

firmware path, and select the config file

4) The programming tool corresponds to selecting Loader, Parameter, Uboot and other files.

Click Execute to enter the upgrade state. The right side of the tool is the progress display bar, which displays

the download progress and verification status.

» RKDevTool v2.9

+ RKDevTool v2.9

Downlosd Inage |Upgrade Firmware | Advanced Function|
# O  Storage Address Hame Fath
ol 000000000 Loader  rockder/Inage-rk3566_rgoMinilo. ..
2 |[¥ 0x00000000 | Parameter  rockdeviImage-rk3SB6_r'paramste. ..
3 |V 000004000 Thaat rockdevhInagze-rk3S66_rgotuboot. imz
1 | 000008000 Mise  rockdeviInagerk3566_rgo'mise. ing
s |[[¥ 000004000 Dibo rockdevhInage rk3S66_rgotdibo. img
6 | v 0x0000C000 vhneta | rockdeviInage-rk3S66_rgo'whneta, ..
T | ¥ 0x0000C800 Boot rockdevhInage rk3S66_rgoiboat. img
s |V 00001 EBNN Recovery | rockdevtInage-rk3S66_rgotrecove
s ¥ 0x00106800  baseparaneter rockdevtInage-rkiSep_ribasepara. ..
0 | [ 000107000 Super rockdevhiInage rk3SE6_rgohsuper. img
e [ Run | [ swich | [ DevPariion | [ Glear
[T Write by Address
No Devices Found I

[, s |
EHREED: | maces 6= m-
N, L= i EaEE
[
%:\Egﬁg;:llﬂﬁ | config.cfg 2021/12/22 16:54
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Figure 1-6 Schematic Diagram of Entering Loader Programming Mode
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® Enter MASKROM upgrade mode:

Before the system is powered on, SARADC_INO is low and enters the MASKROM state.

Specific steps are as follows:

1) Connect the TYPE_C port to the computer, press and hold the MASKROM button on the board.

2) EVB s powered by 12V. If it has been powered on, press the reset button.

3) After the programming tool shows that “a MASKROM device is found”, release the MASKROM

button. In the red rectangular area of the tool, right-click and choose "Import Configuration”, then

find the firmware path, and select the config.cfg file

4) The programming tool correspondingly selects Loader, Parameter, Uboot and other files.

5) Click Execute to enter the upgrade state. The right side of the tool is the progress display bar,

which displays the download progress and verification status.

. RKDevTool v2.9 = e
Dowrload Inage |Upgrade Firmwars | Advanced Function Test Dewice Start

Test Device Success
Check Chip Start

# O | Storage Address Hame Fath Check Chip Success

1 v 0x00000000 loader E:\test\rl3588_spl_loader_wl. 08, .. Get FlashInfo Start

2 | 0x00000000 | parameter | E:itestiparameter. txt Get Flashlnfv Success

3 |V 0x00004000 uboot E:\testiuboot. img Prepare IDB Start

4 | 0x00006000 mise _Arockdev\Inagelmise. ing ;”f‘lmdlgﬁsgc““

s [[v 0x00008000 boot E:\testiboot. ing D°"’nl°ad m St”t

g | D000 §000 recovery | . rockder\Inagetrecovery. img w”t ;a Load “cgi“t
al or Oader ar

T v 000065000 rootfs | E:\testirootfs. img Wit For Losder Suocess

5 | |v 0x00CES000 sem E:htestloem. img Test Dewice Start

] v 000005000 userdata | E:\testiuserdata img Test Device Success
Download Gpt... (100%)
Start to download uboot. ..
Townload ubeot. . . (100%)
Start to download boot. ..
Townload boot. .. (100%)

P B — S— Start to download rootfs. ..
Loader Ver1.01 Run Switch Dev Partition Clear Download rectfs. .. (31%)
[C] Write by Address
Found One LOADER Device -2 i LOADER
. RKDevTool v2.9 = 2]

Download Image |Upgrade Firmware | Advanced Function

000005000 userdata | Ei'testhuserdata img

Loader Ver-1.01 Run Switch Dev Partition Clear

[ write by Address

# | O Sterage Address Hame Path

i~ 000000000 loader E:'test\rk3588_zpl loader_wvl.08. ..
z |[¥ 0:00000000 parameter | E:'test'parameter. txt

i |I¥ 000004000 uboot, E:htestiuboot. img

4 r 000008000 mise o hrockdewi Image\mize. img

s | I¥ 000003000 boot E:htestiboot img

& | 000018000 recovery | .. \rockdsvhInage\recovery. img
7| 000063000 rootfs E:'testirootfs. inmg

g | v 000083000 sem E:htesthoem img

a | ¥

Found One MASKROM Device i1 SHE

Townload Boot Start
Nownload Boat Success
Wait For Maskron Start
Wait For Maskron Suecess
Test Device Start

Test Device Success
Check Chip Start

Check Chip Success

Get FlashInfo Start

Get FlashInfo Success
Prepare IIE Start
Prepare IIB Success
Dowrload IDE Start
Download IDB Success
Wait For Masloron Start
Wait For Maskron Succass
Test Device Start

Test Device Success

Towrload Gpt... (100%)

Start to download uboot. ..
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Figure 1-7 Schematic Diagram of Entering MASKROM Programming Mode
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1.7 Serial Debugging

1.7.1 Serial Port Tool

Connect the MINI USB Debug debugging interface of the development board to the the computer, and get

the current port COM number in the device manager of the PC end.

- (R 1488 YZ 0 (COM #1 LPT)
= ZEEE=S 7' Intel(R) Active Management Technology - SOL (COM10)
4 52 E ? USB Serial Port (COM14)
= maTE ¥ EEEO (coml)
> By BENREEE > -1 S
R
> UF MEEENEE

b EE. IS
> Pl st

b § BRSNS

o AP PlmEmE

oM ESRE

o B SrEms

& yEnEE SEN)
IR EEA) EENV) EEH)
s | 7B E BB 8 E &S
A ENSE ) 4 lzx-PC BE
4 i} BHTE > g IDE ATA/ATAPI £25158 BEeEs -
- () E=itEs o [P meRE .
- B EHEES o aEs
] HETfs o HENEE

Figure 1-8 Get the Current Port COM Number

Open the serial port tool, under the "Quick Connect" interface, first select the serial port, then select the
corresponding serial port number, change the baud rate to 1.5M (RK3588S supports 1.5M baud rate by default),

and close the flow control at Serial, Finally, click the "Open™ button to enter the serial port debugging interface.
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&2 PuTTY Configuration

Categany:

- Teminal
- Keyboard
- Bell
- Features
=1 Windaow

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
=~ Connection
.. Data
- Prooy
- Telnet
- Blogin
- 55H
- Serial

About

Options controlling local sedal lines

— Select a senal line

Seral line to connect to

fcomi4

— Configure the seral line
Speed (baud)
Data bits
Stop bits
Parity

Flow control

| 1500000
8

[

INcne
XON/AOFF

XONSKOFF
RTS/CTS
DSR/DTR

Cpen Cancel

#R PuTTY Configuration

Categorny:

=1~ Terminal
- Keyboard
- Bell
- Features
= Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours
=)~ Connection
.. Data
- Prowy
. Telnet
- Rlogin
B~ S5H
- Serial

| Basic options for your PuTTY session

Specify the destination you want to connect to

Sernal line
CoM14

Connection type:
©) Raw

() Telnet ) Rlogin ) 55H

Speed
1500000

i@ Serial

Load, save or delete a stored session

Saved Sessions

Default Settings

Save

Delete

IIg
a

Cloge window on exit:
() Mways

() Never

@ Only on clean exit

Cancel

J

Open

Figure 1-9 Serial Port Tool Configuration Interface
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£ZP COM14 - PuTTY [E=Ee

Figure 1-10 Serial Port Tool Debug Interface

1.7.2 ADB Debug

1) Ensure that the driver is installed successfully, and the PC is connected to the TYPE_C port on the same
side as the power supply of the development board,;

2) Power on the development board and boot into the system;

3) Open the adb tool on the PC side;

4) Type "adb shell" to enter adb debugging.

' — =y )
Do Y I W T ==

List of devices attached
c3d9b8674f4b94f6 device

C:\Users\Administrator
adb shell
rk3sss s:/ 3 i

IEadb.exej 'U'._E

Figure 1-11 ADB Connection is Normal
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2 Hardware Introduction

2.1 The Pictures

2.2 12C Address

= O 5w @) NN
P |

Figure 2-1 RK3588S EVB Picture

The development board reserves a wealth of peripheral interfaces. The user debugging 12C peripherals will

involve 12C channel multiplexing. Table 2-1 shows the 12C address and level values corresponding to the existing

development board devices.

Table 2-1 Correspondence Table of Peripheral Address and 10 Level Value Mounted on 12C Channel

12C @ B 12C Hhiik FLRIE
12C0 N/A N/A N/A
12C1 N/A N/A N/A
12C2 BQ25703 (Charger) 0xD6 3.3V
12C2 CW2013CASD(Gas Gauge) 0xC5 3.3V
12C3 ES8388 0x22 1.8v
12C3 MIC Expand Board TBD 1.8v
12C3 ES7202 0x30/31/32 1.8V

Copyright 2022 @ Rockchip Electronics Co., Ltd
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12C @38 B 12C ik LRI
12C4 Touch Panel TBD 3.3v
12C5 Gyroscope+G-sensor TBD 3.3V
12C5 Ambient Light+Proximity Sensor TBD 3.3V
12C5 HALL Sensor TBD 3.3V
12C5 M-Sensor TBD 3.3V
12C6 MIPI-CSI0O_RX CON1 TBD 1.8v
12C6 MIPI-DPHY0_RX CON TBD 1.8V
12C7 MIPI-CSI0O_RX CON2 TBD 1.8v
12C7 MIPI-DPHY1_RX CON TBD 1.8v
12C8 ET302Y/FUSB302BMPX 0xD6 3.3v
12C8 HYM8563TS 0xA3 3.3v

Note: When using the expansion board, make sure that the 12C address on the board does not conflict

with the 12C address on the development board.

2.3 Extension Connector Information

2.3.1 LCD /DMIC FPC Socket

In actual use, the user may make an expansion board. The model of the development board connector is as

follows:

J5500, J5501, JP7700 are vertical double-row 30PIN card holders with 0.5mm pins and 1mm spacing, the

model is FPO5SL_030_V, and the dimensions are as follows:

[_Revision A [ RoHS COMPLIANT |

it

S Y S

[~ A= L 020
== nlmmnmnl R

—

—1

ek

007

[ T—

000

SYMB | REVISION

DATE

APVD

s

TOUTIND o0

3.09 _ 0.5%(n"1)+0 05

6. 18+0. 5 (n-1) +0.05

|
i

l ST

aTarera

PC BOARD LAYOUT
TITLE 0.5 FPC i SMTRES, WANGXI TOLERANCE OTHERWISE
UNLESS SPECIFIED
PARTNO. FPOSSL-20:-X1 CHECKED JACK CHEN UPTOS 0.2
ABOVE 5-30 03
DRAW NO. APPROVED | HK. LAl ABOVE 3050 04
ABOVE 50 0.5
BCALE 41 UNIT MM DATE 2010-06-15 ANGLE 13
e TP — I

Current Hatin
Withs Yol

Figure 2-2 Pitch 0.5mm Vertical Double Row 30 PIN PCB Package
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2.3.2 Camera Socket

J4600, J4601, J4700, J4701 sockets are 0.15mm socket sockets with a spacing of 0.4mm, and the model is

AXT530124. The matching header seat model is AXT630124, and the relevant seat size is as follows:

PRODUCTTYPES ®rouswCONTRCT
Mated height Number of pins Socket Header Inner carton Quter carton

10 AXT510124 AXTE10124
12 AXT512124 AXTE12124
14 AXT514124 AXTE14124
16 AXT516124 AXTE16124
20 AXT520124 AXTE20124
22 AXT522124 AXTE22124
24 AXT524124 AXTB24124
26 AXT526124 AXTE26124
28 AXT528124 AXTE28124
30 AXTE30124 AXTE30124
32 AXT532124 AXTE32124

1.0mm M AXT534124 AXTE34124
36 AXT536124 AXTE36124
40 AXT540124 AXTB40124
42 AXTE42124 AXTE42124 3,000 pieces 6,000 pieces
44 AXT544124 AXTB44124
48 AXT548124 AXTB48124
50 AXT550124 AXTEE0124
54 AXT554124 AXTEE4124
60 AXT560124 AXTEE0124
64 AXT564124 AXTEEA124
70 AXT570124 AXTE70124
80 AXT580124 AXTEB0124
10 AXT510224 AXTE10224
30 AXT530224 AXTE30224

1.2mm 40 AXT540224 AXTB40224
50 AXT550224 AXTB50224
70 AXT570224 AXTET70224
80 AXT580224 AXTEB0224

MNotes: 1. Order unit: For velume production: 1-inner-box (1-reel) units
Samples for mounting check: 50-connector units. Please contact our sales office.
Samples: Small lot orders are possible. Please contact our sales office.
Copyright 2022 @ Rockchip Electronics Co., Ltd 14
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DI M ENSID N 5 (Unit: mm) The CAD data of the products with a mark can be downloaded from: http:/Jindustrial panasonic.comiac/a/
Socket (Mated height: 1.0 mm and 1.2 mm)
£l A Terminal coplanarity
: B 2
5 0.40:0.05 g (Centactand Dimension table {mm)
\',-l_:'IJ, 0.15=0.03 4 soldering terminals®) Number of pins/ N
2 | tllanooonnonnnpoonnnd gimension
e L 1 et s 450
= ] s - - 12 400 200 360
L it o —t - SR
i 570 | 280 460
650 | 3.60 5.40

6.90 | 4.00| 580
7A0) 440] 620
7.70| 4.80| 660
840 | 520| 7.00
8.50 | 560| 740
8.90| 6.00| 7.80
530 | 640| 820
.70 | 6.80| 880

oo ro0dmoo0or o \
:\cms e

B|2|R| 8|86k 5|58 R 88 BB R EE:

¥ note
H 10.50 | 7.60 | 9.40
! 10.00 | 8.00] 0.80
L - HE 11.30 | 840 [ 10.20
Rt T General tolerance: £0.2 1210 920 | 11.00
Znote ol 1AAAA = 1250 | 960 1140
0.30+0.03 4 3 13.30 | 10.40 | 12.20
C40.1 = = 14.50 | 11.80 | 13.40
Mated haight/ D
dimension 1530 | 12.40 | 14.20
1.0mm 0.97 16.50 | 13.60 | 15.40
Mate: Since the soldering tarminals® has a single-piece construction, 1.2mm 147 1850 | 1560 | 17.40

sections Y and Z aro alectrically connected.

Header (Mated height: 1.0 mm and 1.2 mm)

CAD Data

[
é A Terminal coplanarity
§ 04018013.51 o Dimension table (mm)
g 0.15+0.03 & soldering terminals®) Num:rllmf A B c
v | 10 380 | 1.60| 320
- 1 gl 8 12 220 200 360
1 14 460 | 2.40| 4.00
9 = 16 500 | 2.80| 4.40
- = 20 580 | 360 520
22 620 | 4.00| 560
24 660 | 4.40| 6.00
26 7.00 | 480 6.40
28 7.40 | 520 6.80
30 7.80 | 560 | 7.20
32 820 | 6.00[ 7.60
34 860 | 6.40| 8.00
Soldering terminals* 16 9.00 6.80 8.40
JLZJLHLH]“}“L}Q'M% ! 40 9.80 | 7.60| 9.20
: - 1 % 42 1020 | 8.00| 9.60
TR s a1 10.60 | 8.40 | 10.00
0152003 g § S| B General tolerance: 0.2 48 11.40 | 9.20 | 10.80
G201 < 4 50 11.80 | 0.60 | 11.20
8 54 12.60 | 10.40 | 12.00
® Matedheight 60 13.80 | 11.60 | 13.20
dimension 64 1460 | 12.40 | 14.00
1.0mm 0.83 70 15.80 | 13.60 | 15.20
1.2mm 1.01 80 17.80 | 15.60 [ 17.20

2.4 Reference Diagram

The reference diagram and PCB design information corresponding to the EVB are as follows:
® Reference diagram: RK_EVB1_RK3588S_LP4XD200P232SD10H2_V10_20210831WF.DSN
® PCB design: RK_EVB1_RK3588S_LP4XD200P232SD10H2_V10_20210831YWQ _final.brd
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3 Module Brief

3.1 Power Input

The power adapter inputs 12V/3A power, after passing the front-end buck converter power supply, the
system power VCC5VO0_SYS is obtained, and then the system voltage is provided to the PMIC power
management chip, and different voltages are output for system use.

Power adapter input port, front-end Buck converter and PMIC chip:

TR S S i e o S

4 RESET POE[ON
—{SCEJ BV EaEVe/KEC

v 6, M G- ﬁ‘,.n

|
-
ot
-
-
-
-
e
-
-
-~
-
=
-
-
-
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Figure 3-1 DC12V Input, Front-end Buck Converter and PMIC Chip

3.2 Memory

® cMMC: The storage type on the development board is eMMC FLASH, and the default capacity is

32GB;:

® SPI Flash: The development board reserves the location of the SPI device;
® DDR: The development board DDR adopts two pieces of 4GB LPDDR4x, with a total capacity of 8GB.

Copyright 2022 @ Rockchip Electronics Co., Ltd
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Figure 3-3 Reserve Location of SPI Flash
The key position of EVB into MASKROM programming:
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1V1_PLD u J EHEFE\E"C
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- ) L-J

RUERREURPCRRTERNLEN G

Figure 3-4 Key Position of EVB into MASKROM Programming

3.3 RTC Circuit

The RTC circuit adopts the HYM8563TS chip, which can be powered by the development board or its own
button battery (not included by default, you need to purchase a CR1220-3V button battery by yourself), to ensure
that it can continue to provide accurate time even when the board is powered off, and communicate with master

through the 12C signal.

et & et 5 ¥ |
) Cly H L 1) B m LN

Iy

O oEm . GEd | ASUTRARaRT A ra B e
NOY ﬁ 13S3y

Figure 3-5 RTC Circuit
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3.4 Key Input

The development board uses SARADC _IN1 as the RECOVER detection port, supports 12-bit resolution, and
can enter the LOADER programming mode through the V+/REC button. In addition, the board also has a RESET
button, which is convenient to reset and restart the machine through hardware; and other commonly used several
Buttons: V+, V-, ESC, MENU, PWRON.

The key positions are as follows:

¢ (g 1) &y W oy " @
CEa  OFY/+AEACT A Ca ED5IT ChNIH
1353y OVUARIEIIA €3 BDS3

Figure 3-6 Key Position

3.5 Fan Power Interface

The development board reserves a fan interface, supports 12V/5V fans, and supports adjustable speed; the

development board comes standard with a 12V fan by default.

Figure 3-7 Fan Power Interface
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3.6 PCle Socket

The development board uses a standard PCle2.0 connector, which can be connected to an external PCle card
for communication.
® Working mode: Root Complex(RC).

® The link supports 1 lane data interfaces.

l)siial‘ah-c‘lo-n.-l‘n-nln ';' “—:5: - i f fo u.

l «l¥D0_DDR  CPU_BIGO "‘t"'j

RK EVB1 RK35885 _LP4XD200P2325D10H2_V10
20210831Ywe OB

Figure 3-8 PCle Socket

3.7 Audio Interface

The development board supports two Speaker interfaces, one Earphone interface, and one MIC interface.

Can support basic network video calling function.

i I ~
b X
& avafi=ig »A1Moo_oor  cou_BIGO_ MEW
K35885_LP4XD200P2325D10H2_V10
o ., 20210831ywo 07
()

NU ESCET ED V- EAERVH/REL
) ( AL ]

Figure 3-9 Audio Interface
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3.8 IR Interface

® The development board supports IR function

T
Figure 3-10 The development board supports IR function

3.9 Sensor Chip

The development board supports a variety of Sensors. The numbers in the following figure are M-Sensor,
Ambient Light+Proximity Sensor, Gyroscope+G-Sensor, and Hall Sensor.

=
=
w
(9]
co
oo
o
23]
-
jwo)
p—

DPHY1 RX DPHYO RX

CSI10_RX
2LANE

Figure 3-11 Sensor chip
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3.10 BT/WIFI Interface

The WIFI+BT module on the board adopts AMPAK AP6275P, and the characteristics are as follows:

® Support 2x2WIFI (2.4G and 5G, 802.11 a/b/g/n/ac), BT5.0 function, and 2 external SMA interface
antennas.

® BT data adopts UART communication mode.

® BT voice is connected to the master I12S interface.

® WIFI data adopts PCle data bus.

RK3588S EVB is eqmpped with two 2.4GHz/5GHz dual-mode antennas by default.

S

@
@
72}
m
x
o
—
o
>
w
x

ZITTESENRERNERNNNEENENNNNNNNEE
AP6275P
B115501C

Figure 3-12 BT/WIFI Antenna Interface

3.11 Debug Interface

The development board supports TYPEC and MINI USB debugging interfaces.

Figure 3-13 Debug Interface
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3.12 JTAG Interface

The development board reserves 2xJTAG interfaces, and the reserved interface in the figure below is ARM
JTAG. The standard JTAG socket supports ARM/MCU JTAG, which can be switched by the DIP switch; when
the switch 1/2 is turned on and 3/4 is turned off, it supports ARM JTAG, and when the switch 1/2 is turned off
and 3/4 is turned on, it supports MCU JTAG.

T

1= =3
> » e
T ]

HAIAnzinann

ARRRINUNIN

Figure 3-15 DIP Switch
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3.13 MIPI D/CPHY Input Interface

The MIPI D/CPHY input interface adopts a 30pin socket (AXT530124, see section 2.3.2 for specifications)

with a pitch of 0.8mm and 0.4mm, and supports dual MIPI D/CPHY interface input. It can support two-way
4Lane DPHY module input or two-way 3Lane CPHY module input. MIPI DPHY/CPHY supports up to
4.5Gbps/Lane and 5.7Gbps/Trio respectively. The socket model for this 30pin socket is AXT630124. Please refer

to Chapter 2.3.2 for the package size specification. Expansion boards can be made as required.

INY12
Xy 0182

O
>N
~—
3"

=]

>

Figure 3-16 MIPI D/CPHY RX Input Interface

X4 TAHdQ

X4 0AHdQ

~ AT

The MIPI D/CPHY_RX interface signal sequence is as follows:

Table 3-1 MIPID/CPHY_RX Signal Definition Table

Pin DPHYO0 (J4600) DPHY1 (J4601) Pin
1 | GND MIPI_DPHYQ_RX_CLKN | GND MIPI_DPHY1 RX_CLKN | 30
2 | MIPI_DPHY0_RX_DOP MIPI_DPHY0_RX_CLKP MIPI_DPHY1_RX_DOP MIPI_DPHY1 RX_CLKP 29
3 | MIPI_DPHYO_RX_DON GND MIPI_DPHY1_RX_DON GND 28
4 | GND MIPI_DPHY0_RX_D1P GND MIPI_DPHY1_RX_D1P 27
5 | MIPI_DPHY0_RX_D2P MIPI_DPHY0_RX_D1P MIPI_DPHY1 RX_D2P MIPI_DPHY1 RX_D1P 26
6 | MIPI_DPHY0_RX_D2N GND MIPI_DPHY1_RX_D2N GND 25
7 | GND VCC_1v8 GND VCC_1v8 24
8 | MIPI_DPHYO_RX_D3P VCC_1V2/GND MIPI_DPHY1_RX_D3P VCC_1V2/GND 23
9 | MIPI_DPHY0_RX_D3N VCC_1V2 MIPI_DPHY1 RX_D3N VCC_1V2 22
10 | GND 12C6_SDA_M4 GND 12C7_SDA_M2 21
11 | MIPI_CAM1_CLKOUT 12C6_SCL_M4 MIPI_CAM2_CLKOUT 12C7_SCL_M2 20
12 | MIPI_CAM1_RST_L GND MIPI_CAM2_RST_L GND 19
13 | XHS VCC_2V8_AF XHS VCC_2V8_AF 18
14 | MIPI_CAMZ1_PDN_L VCC_2v8 MIPI_CAM2_PDN_L VCC_2v8 17
15 | FSIN VSYNC FSIN VSYNC 16
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3.14 MIPI DPHY Input Interface

The MIPI DPHY input interface adopts a 30pin socket with a pitch of 0.12mm and 0.4mm (AXT530124, see

section 2.3.2 for specifications), and supports dual MIPI DPHY interface input. It can support one-way 4Lane

DPHY module inputs or two-way 2Lane DPHY signal inputs. MIPI DPHY supports up to 2.5Gbps/Lane

respectively. The socket model for this 30pin socket is AXT630124. Please refer to Chapter 2.3.2 for the package

size specification.

The MIPI DPHY_RX signal definition is as follows:

NVIZ/Y
X4 0ISD

X4 01S)

o
e
= =
-<
—
-
>

X4 0AHdQ

PR

Figure 3-17 MIPI DPHY RX Input Interface

Table 3-2 MIPI DPHY _RX Signal Definition Table

Pin CSI0 4Lane or 2Lane (J4700) CSI0 2Lane (J4701) Pin
1 | GND MIPI_CSI0O_RX_CLKON GND MIPI_CSI0O_RX_CLK1N 30
2 | MIPI_CSIO_RX_DOP MIPI_CSI0O_RX_CLKOP MIPI_CSI0O_RX_D2P MIPI_CSI0O_RX_CLK1P 29
3 | MIPI_CSIO_RX_DON GND MIPI_CSI0O_RX_D2N GND 28
4 | GND MIPI_CSI0O_RX_D1P GND MIPI_CSI0O_RX_D3P 27
5 | MIPI_CSIO_RX_D2P MIPI_CSI0O_RX_DIN NC MIPI_CSI0O_RX_D3N 26
6 | MIPI_CSIO_RX_D2N GND NC GND 25
7 | GND VCC_1Vv8 GND VCC_1Vv8 24
8 | MIPI_CSIO_RX_D3P VCC_1V2/GND NC VCC_1V2/GND 23
9 | MIPI_CSIO_RX_D3N VCC_1Vv2 NC VCC_1Vv2 22
10 | GND 12C6_SDA_M4 GND 12C7_SDA_M2 21
11 | MIPI_CAM3_CLKOUT 12C6_SCL_M4 MIPI_CAM4_CLKOUT 12C7_SCL_M2 20
12 | MIPI_CAM3_RST_L GND MIPI_CAM4_RST L GND 19
13 | XHS VCC_2V8_AF XHS VCC_2V8_AF 18
14 | MIPI_CAM3_PDN_L VCC_2Vv8 MIPI_CAM4_PDN_L VCC_2Vv8 17
15 | FSIN VSYNC FSIN VSYNC 16
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3.15 TYPEC Interface

The development board supports a complete TYPEC interface and supports the following functions:
® TYPECO USB20 OTG in this interface can be used to download firmware

® Support TYPEC function

® Support DP1.4 output

MASKROM
T—

GND \

Figure 3-18 TypeC Interface

3.16 TF Card Interface

The development board supports one TF Card interface; the system memory capacity can be expanded, the

data bus width is 4bits, and it supports SD3.0, MMC ver4.51.
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Figure 3-19 TF Card
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3.17 USB2.0 Host Interface

The development board supports two channels of USB2.0, and supports the USB devices, such as mouse, U

disk, and Bluetooth.
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Figure 3-20 USB2.0 Host Interface

3.18 MASKROM Key

The development board can enter the MASKROM state through the MASKROM button, and upgrade the

development board according to the method described in chapter 1.6.

Flgure 3-21 MASKROM key
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3.19 CAN Interface

The development board reserves a CAN interface, and the 2.54mm interface is convenient for users to
expand and use.

LSS SRR P NI
DPHYO TXie)
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Figure 3-22 CAN Interface

3.20 MIPI TX Interface

The development board reserves 2 MIPI DPHY TX interfaces for convenience, which can support users to

expand the LCD display. Please refer to Section 2.3.1 for interface encapsulation.
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Figure 3-23 MIPI DPHYO0/DPHY1 TX interface
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The MIPI DPHY0/DPHY1 TX interface signal sequence is as follows:

Table 3-3 MIPI DPHYO/DPHY1 TX interface signal definition table

Pin DPHY0 (J5500) DPHY1 (J5501) Pin
1 | GND MIPI_DPHYO TX_DON | GND MIPI_DPHY1_TX_DON 2
3 | MIPI_DPHY0_TX_DOP GND MIPI_DPHY1_TX_DOP GND 4
5 | MIPI_DPHY0_TX_DIN MIPI_DPHYO_TX_D1P MIPI_DPHY1 TX_DIN MIPI_DPHY1 TX_D1P 6
7 | GND MIPI_DPHYO0_TX_CLKN | GND MIPI_DPHY1_TX_CLKN | 8
9 | MIPI_DPHY0_TX_CLKP GND MIPI_DPHY1 TX_CLKP GND 10
11 | MIPI_DPHY0_TX_D2N MIPI_DPHYO_TX_D2P MIPI_DPHY1 TX_D2N MIPI_DPHY1_TX_D2P 12
13 | GND MIPI_DPHYO_TX_D3N | GND MIPI_DPHY1_TX_D3N 14
15 | MIPI_DPHY0_TX_D3P GND MIPI_DPHY1_TX_D3P GND 16
17 | LCD_MIPI_BL_PWM12_M1 | MIPI_TEO LCD_MIPI_BL_PWM13 M1 | MIPI_TEO 18
19 | VCC3V3_LCD_MIPI LCD_MIPI_RESET VCC3V3_LCD_MIPI LCD_MIPI_RESET 20
21 | SARADC_VIN2_LCD_ID LCD_MIPI_PWREN_H SARADC_VIN2_LCD_ID LCD_MIPI_PWREN_H 22
23 | 12C4_SCL_M3_TP 12C4_SDA_M3_TP 12C4_SCL_M3_TP 12C4_SDA_M3_TP 24
25 | TPINT L TP_RST L TP_INT L TP_RST L 26
27 | GND VCC5V0_SYS GND VCC5V0_SYS 28
29 | vCC5V0_SYS VCC5V0_SYS VCC5V0_SYS VCC5V0_SYS 30

3.21 DMIC ARRAY Interface

The DMIC ARRAY interface is reserved for development, and it is led out through the 30pin FPC interface.

Please refer to chapter 2.3.1 for the interface package.

29 W B
N = S SRR RE AR RN Ty

W,
(/W\\’ DMIC ARRAYL@

Figure 3-24 DMIC ARRAY Socket
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The DMIC ARRAY interface signal sequence is as follows:

Table 3-4 DMIC ARRAY interface signal definition table

Pin DMIC ARRAY (JP7700) Pin
1 | vcecsvo VCC 5V 1 2
3 | vcelo GNDO 4
5 | GND1 VCC_3V3 6
7 | GND2 Codec_EN/GPIO_A d (NC) | 8
9 | GND3 12S_MCLK (NC) 10
11 | GND4 12S_SCLK_RX/PDM_CLK1 | 12
13 | GND5 12S_SCLK_TX (NC) 14
15 | GND6 12S_LRCK_RX/PDM_CLKO | 16
17 | GND7 12S_LRCK_TX (NC) 18
19 | 12S_SDO0 (NC) 12S_SDO1 (NC) 20
21 | 125_SDO2 (NC) 12S_SDO3 (NC) 22
23 | 125_SDIO/PDM_SDIO (NC) | 12S_SDO1/PDM_SDI1 24
25 | 12S_SDI2/PDM_SDI2 12S_SDO3/PDM_SDI3 26
27 | GND8 PA_EN/GPIO_B_d (NC) 28
29 | 12C_SDA 12C_CLK 30
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4 Precautions

RK3588S EVB is suitable for laboratory or engineering environment, please read the following precautions
before operation:

® Under no circumstances can the screen interface and expansion board be hot-swapped.

® Before unpacking and installing the development board, take necessary anti-static measures to avoid
electrostatic discharge (ESD) damage to the development board hardware.

® When holding the development board, please hold the edge of the development board, and do not touch
the exposed metal parts of the development board, so as to avoid damage to the components of the
development board caused by static electricity.

® Please place the development board on a dry surface to keep them away from heat sources,
electromagnetic interference sources and radiation sources, electromagnetic radiation sensitive

equipment (such as medical equipment), etc.
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