MINI3562 Reference User Manual

V1. 20241202

L)

I Boardcon Embedded Design

www.armdesigner.com



s BOARDCON

u €mbedded Design Customize the embedded system based on Your Idea

1. Introduction

1.1. About this Manual
This manual is intended to provide the user with an overview of the board and benefits, complete features
specifications, and set up procedures. It contains important safety information as well.

1.2. Feedback and Update to this Manual
To help our customers make the most of our products, we are continually making additional and updated

resources available on the Boardcon website (www.boardcon.com , www.armdesigner.com).

These include manuals, application notes, programming examples, and updated software and hardware.
Check in periodically to see what's new!

When we are prioritizing work on these updated resources, feedback from customers is the number one
influence, If you have questions, comments, or concerns about your product or project, please no
hesitate to contact us at support@armdesigner.com.

1.3. Limited Warranty

Boardcon warrants this product to be free of defects in material and workmanship for a period of one year
from date of buy. During this warranty period Boardcon will repair or replace the defective unit in
accordance with the following process:

A copy of the original invoice must be included when returning the defective unit to Boardcon. This limited
warranty does not cover damages resulting from lighting or other power surges, misuse, abuse,
abnormal conditions of operation, or attempts to alter or modify the function of the product.

This warranty is limited to the repair or replacement of the defective unit. In no event shall Boardcon be
liable or responsible for any loss or damages, including but not limited to any lost profits, incidental or
consequential damages, loss of business, or anticipatory profits arising from the use or inability to use
this product.

Repairs make after the expiration of the warranty period are subject to a repair charge and the cost of
return shipping. Please contact Boardcon to arrange for any repair service and to obtain repair charge

information.


https://www.boardcon.com/
https://www.armdesigner.com/
mailto:support@armdesigner.com
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1 MINI3562 Introduction

1.1 Summary

The MINI3562 is a cost-optimized SOM powered by Rockchip RK3562 processor with quad-core
Cortex-A53 CPU and ARM G52 2EE GPU, 1 TOPS NPU. This RK3562 SOM offers a smaller form factor
and power efficiency for a wide range of target applications such as security surveillance and Traffic
Management.

It is designed specifically for the high-performance devices such as TV box or recorder, VI devices,
intelligent interactive devices, personal computers and robots. The high-performance multimedia
processing and acceleration engine solution can help customers to introduce new technologies more

quickly and enhance the overall solution efficiency.

1.2 Features

*  Microprocessor

- Quad-core 64-bit Cortex-A53 architecture, clocked at up to 2.0GHz.

- Full implementation of the ARM architecture v8-A instruction set, ARM Neon Advanced SIMD
(single instruction, multiple data) support for accelerated media and signal processing
computation.

- Integrated 32KB L1 instruction cache, 32KB L1 data cache with 4-way set associative.

* Memory Organization
- LPDDR4 or LPDDR4X RAM up to 8GB
- EMMC up to 128GB
* BootROM
- Supports system code download through USB OTG
* Secure system
- Embedded two cipher engine
- Support key ladder to guarantee key secure
- Support secure OS and data scrambling
- Support OTP
* Video Decoder/Encoder
- H.265 HEVC/MVC Main Profile yuv420@L5.0 up to 4096x2304@30fps.
- H.264 AVC/MVC Main Profile yuv400/yuv420/yuv422/@L5.0 up to 1920x1080@60fps.
- VP9 Profile0 yuv420@L5.0 up to 4096x2304@30fps.
- H.264 High Profile level4.2, up to 1920x1080@60fps.
- Support YUV/RGB video source with rotation and mirror.
* NPU

- The built-in 27TOPS NPU supports hybrid operations with INT4/INT8/INT16/FP16 data types.
Additionally, it boasts strong compatibility with a series of frameworks, such as TensorFlow,
MXNet, PyTorch, and Caffe, enabling easy conversion of network models.

* Display Subsystem
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Support 1- channel MIPI_DSI or LVDS
- MIPI DSI TX (Up to 2048x1080@60Hz)
- LVDS(Up to 800x1280@60Hz)
RGB video output interface
- Support up to 2048x1080@60Hz
- Support RGB(up to 8bit) format
- Up to 150MHz data rate
BT.656/BT.1120 video output interface
- BT1120 up to 1080 P/l output
- BT656 up to 576 P/I output
MIPI CSI RX
- Up to 4 data lanes, 2.5Gbps maximum data rate per lane.
- Support MIPI-HS, MIPI-LP mode.
- Support One interface with 1 clock lane and 4 data lanes.
- Support Two interface, each with 1 clock lane and 2 data lanes.
Audio
2- channel I2S interface
- Support normal, left-justified, right-justified.
- Support master and slave mode.
- 12S, PCM and TDM mode cannot be used at the same time.
1- channel SPDIF

- Support two 16-bit audio data store together in one 32-bit wide location.

- Support biphase format stereo audio data output.
- Support non-linear PCM transfer.
2-channel digital DAC
Analog
- 1- channel MIC IN.
- 1- channel Headphone.
- 1- channel Speaker OUT.
Multi-PHY Interface
- Support multi-PHY with one PCle2.1 and one USB3.0 controller
- USB 3.0 Dual-Role Device (DRD) Controller
- PCle2.1 interface
USB 2.0 Host
- Support one USB2.0 Host
Ethernet
- On board RTL8211F
- Support RMII/RGMII PHY interface
12C
-Upto5-CH I2C
- Support standard mode and fast mode(up to 400kbit/s)
1- channel SDIO and 1- channel SDMMC
- Support SDIO 3.0 protocol
- Support SD3.0 card

Customize the embedded system based on Your Idea
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* SPI
- Up to 3 SPI controllers
- Support two chip-select output
- Support serial-master and serial-slave mode, software-configurable.
*  UART
- Support up to 10 UARTs
- UARTO with 2 wires for debug
- Embedded two 64byte FIFO
* ADC
- Up to 11 ADC channels
- 10-bit resolution up to 1MS/s sampling rate
- SARADCO for RECOVERY
- Voltage input range between 0V to 1.8V
* PWM
- Up tol5 PWMs with interrupt-based operation
- Support 32bit time/counter facility
- IR option on PWM3/PWM7/PWM11/PWM15
*  Power unit
- PMU RK809 on board
- 3.4~ 5.5V Power input up to 4A current
- 1.8V and 3.3V max 500mA output
- Very low RTC consume current, less 0.25uA at 3V button Cell.

1.3 MINI3562 Block Diagram

1.3.1 RK3562 Block Diagram

Cortex-A53 Quad-Core Connectivity

PCIe2.1/USB3.0 OTG

System

Clock & Reset

Core0 Corel
WDT 32KB L1 I-Cache 32KB L1 I-Cache USB2.0 HOST
PLL x6 32KB L1 D-Cache 32KB L1 D-Cache
SAI x3
Timer x6 NOEN/FPU/Crypto NOEN/FPU/Crypto
PDM(8ch)
Secure Timer x2 Core2 Core3
32KB L1 I-Cache 32KB L1 I-Cache SPDIF(8ch)
32KB L1 D-Cache 32KB L1 D-Cache UART x10
NOEN/FPU/Crypto NOEN/FPU/Crypto
Interrupt Controller SPI x3
512KB L2-Cache
SDIO 3.0
SARADC(8ch) x2 ‘ NPU ‘
TSADC (10/100M)
Multi-Media Processor Ethernet GMAC
(10/100/1000M)
CAN x2

" Video Encoder
Video Encoder 2D Graphics Engine 12C x6

GPIO x108

Multi-Media Interface

LVDS/MIPI-DSI_TX

External Memory Interface Embedded Memory

MMC 5.1 Nor Flash /Async SRAM
eMMC 5 or Flash /Async S| SRAM (64KB)
Parallel RGB Interface SD3.0/MMC4.51
- - ROM (32KB)
MIPI-CSI_RX 4 Lanex2 32Bit DDR Controller OTP(8K bit)
(DDR3/DDR3L/DDR4/LPDDR4/LPDDR4X)

|
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1.3.2 Development board (EM3562) Block Diagram

AHD1
TP2855

AHD2
TP2855

USB Hub
UsB2.0

LVDS OUT| | MIPiLCD USB3.0 OTG

MIPI RXO

Option

[VIPIRXL MIPI TX USB 2.0 USB3.0.0TG

.
MINI3562 jﬁi
RK809 POWER RTL8211F
RGMII
1000 Mb Ethenet
LPDDR4 s DRAM
iNAND
Sbio 8GB eMMC
=
UART/SDIO PCIE X2 SD1 MDI ¢ ¢
L WIFI/BT SD sLOT H mIc
Rekine was | | speaker

1.4 MINI3562 Specifications

‘SoC ‘Rockchip RK3562. Quad-core Cortex-A53 up to 2.0GHz

Eu ARM G52 2EE with support for OpenGL ES 1.1/2.0/3.2, OpenCL 2.0,
Vulkan 1.1

NPU 1TOPS
AK@30fps H.265 HEVC/MVC, VP9 Video Decoder

VPU 1080p@60fps H.264 AVC/MVC Video Decoder
1080p@60fps H.264 Video Encoder

Memory 4GB/8GB LPDDR4X

Storage 8GB/16GB/32GB/64GB/128GB

‘Supply Voltage ‘DC 5V

bin ot 5x UART, USB2.0 OTG, USB2.0 Host, MIPI DSI/LVDS, 2x MIPI CSI, GbE,
PCle2.1, 2x SDMMC, 12C, ADC, GPIO, I12S, PWM, etc

Ethernet GbE PHY (RTL8211F) on core board

PCB Layer 8

‘Dimensions ‘45 X 34 mm

‘Weight ‘7.3 gram

‘Connectors ‘Zx 100-pin, 0.4mm pitch Board-to-Board Connectors (Plug)

Application security sur.veillance, Traffic Management, Retail Analytics,
Manufacturing & Quality Control, etc.
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1.5 MINI3562 PCB Dimension
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1.6 Connector Type

*  Mini3562 connector

1.9

Vacuum Pick & Place Area :

A+02
B+0.08
P=0.4+£0.05
of o I HHHHHHHHHHHHHHHHHHMBHHHHHHHHHHHHHHHHHH
o] ©
i
et AL UL Toorrorroorore
0.15+0.02

C+02

Recommended PCB Pattern

B+0.02

0.65+0.02

+0,05
0
0

3.37
2.05

D??DDDDDDDDJD
S .o + ,,,,,,, 4‘_“,7

P=04+0.02

L 0p00000000= 1 ~00000000pg0

0.3+0.02

|
uuuuuuu#@u

0.35+0.02

=

0.23+0.02
Unit : mm
No. of Purchase Purchase
Part No. HRS No. Pés A B C Unit Unit
: (##):(51) (##):(58)
DF40C-100DP-0.4V(##) CLO684-4032-1-## 100 21.52 19.6 3.2 @) O

unit: mm
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* Based board connector

Receptacle

Stacking Height 1.5mm

A+£0.2
B=0.08

P=0.4+0.05

3.38+0.2
2.88+0.2

i uuuuuuuuuuuuuuuuuu‘uuuuuuuuuuuuuuuuuu

Jlo12=002
Vacuum Pick & Place Area : C£0.2

Recommended PCB Pattern

B+0.02

3.78
2.38 |

0,05
[
0
0.05
1.5 Max.
i
I
I
I
N
i
N
I
I

DF40C (No Retention Tab)

Unit : mm
No. of Purchase Unit | Purchase Unit
part No. HRS No. pos. | A B c P (##):(51) (##):(58)
DF40C-100DS-0.4V(##) CL0684-4033-4-## 100 22.6 19.6 3.2 1.45 @] O

1.7 MINI3562 Pin Definition

Description or functions GPIO serial ©
Voltage(V)
1 ‘ VCC_RTC POWER INPUT 1.8~3.3

2 | GND 0

3 | GND 0

4 \ RTCIC_32KOUT (PU10K) 1.8

5 \ UARTO_TX_MO_DEBUG JTAG_CPU_MCU_TCK_MO | GPIOO_D1_u 3.3

6 | GND 0

7 \ UARTO_RX_MO_DEBUG JTAG_CPU_MCU_TMS_MO | GPIO0_DO_u 3.3
12S1_SDOO0_M1/CAM_CLK3

8 CAM_RST1_L_1V8 _OUT/UART8_RTSN_MO0/ GPIO3_B5_d 1.8
SPI0_CLK_M1/PWM13_M1

9 ‘ PCIE20_PERSTn_M1 PDM_SDI1_MO GPI103_B0_d 3.3

10 CAM_PDN1_L_1Vv8 1251_SDI0_ML/ISP_FLASH GPIO3 C1 d 1.8

- - _TRIGIN/UART3_RTSN_M1 -
ﬂ PCIE20_WAKEN_M1 PDM‘SDIZ"\:AOIUARTS‘RX GPIO3_A7_d 3.3
12 ‘ CAM_RSTO_L_1V8 I2S1_LRCK_M1/CAM_CLK2 | GPIO3_B4 d 1.8
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Description or functions GPIO serial
Voltage(V)
_OUT/UART8_CTSN_MO/S
PI0O_MOSI_M1/PWM12_M1
PDM_CLKO_MO/UART5_TX
PCIE20_CLKREQn_M1 ML GPIO3_A6_d 3.3
ISP_FLASH_TRIGOUT/UAR
12C5_SDA_MO_1V8 GPIO3_C3_d 1.8
T9_RX_M
SPI0O_CSN1_MO/PWM4_MO/
TP_RST_L GPIO0O_B7_d 3.3
CPU_AVS/SPDIF_TX_M1
ISP_PRELIGHT_TRIGOUT/
12C5_SCL_MO_1V8 GPIO3_C2_d 1.8
UART9_TX_M1
12C2_SDA_MO/PCIE20_WA
12C2_SDA_TP GPIO0_B6_d 3.3
KEN_MO
12S1_SD0O2_M1/12S1_SDI2_
12C4_SDA_MO_1V8 M1/UART3_TX_M1/SPIO_C GPIO3_B7_d 1.8
SNO_M1/I12C4_SDA_MO
12C2_SCL_MO/PCIE20_PER
12C2_SCL_TP -~ - GPIO0_B5_d 3.3
STN_MO
12S1_SDO1_M1/12S1_SDI3_
12C4_SCL_MO_1V8 M1/UART3_CTSN_M1/SPIO GPIO3_B6_d 1.8
_CSN1_M1/I12C4_SCL_MO
UART2_RTSN_MO/PWMO_
TP_INT_L GPIO0_C3_d 3.3
-7 MO/SPIO_CLK_MO -
12S1_SDO3_M1/I2S1_SDI1_
CAM_PDNO_L_1V8 M1/UART3_RX_M1/SPIO_MI GPIO3_C0_d 1.8
SO_M1
GND 0
GND 0
12S1_SDO1_MO/UART9_CT
LCDC_HSYNC SN_MO/SPI2_CSN1_MO0/I12C GPIO4_B4_d 3.3
1 SCL_M1/UART3_TX_MO
12S1_SCLK_M1/UART8_RX
CAM_CLK1_OUT_1Vv8 Mo GPIO3_B3_d 1.8
12S1_SDO2_MO/UART9_RT
LCDC_VSYNC SN_MO/SPI2_CSNO_MO0/I12C GPIO4_B5_d 3.3
1 _SDA_M1/UART3_RX_MO
GND 0
12S1_SDO3_MO0/SPI2_CLK
LCDC_DEN ~ _ - GPIO4_B6_d 3.3
MO/UART3_CTSN_MO
12S1_MCLK_M1/UART8_TX
CAM_CLKO_OUT_1Vv8 - _MO - GPIO3_B2_d 1.8
UART4_TX_MO/LCD_D7 12S1_SDIO_MO GPIO3_DO0_d 3.3
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Description or functions GPIO serial
Voltage(V)
GND 0
UART7_RX_MO/LCD_D6 12S1_SDOO0_MO GPI03_C7_d 3.3
12S1_SDI3_MO/SPI2_MOSI_
UART7_RTS_MO/LCD_D12 GPI03_D3_d 3.3
MO0/12C2_SDA_M1
[2S1_LRCK_MO/PWM15 M
UART4_RTS_MO/LCD_D5 0 GPIO3_C6_d 3.3
12S1_SDI2_MO/SPI2_MISO_
UART7_CTS_MO0/LCD_D11 GPIO3_D2_d 3.3
MO0/I2C2_SCL_M1
UART4_CTS _MO/LCD_D4 | 12S1_SCLK_MO/PWM14 MO | GPIO3_C5 d 3.3
12S1_SDI1_MO/UART3_RTS
UART4_RX_MO/LCD_D10 GPIO3_D1_d 3.3
N_MO
UART7_TX_ MO/LCD_D3 12S1_MCLK_MO GPIO3 C4 d 3.3
GND 0
PHYO_LED1/CFG_LDOO/LC | PWM12_MO0/I12S2_LRCK_M
GPIO4 Al d 3.3
D_D21 (default: PHYO_LED1) 1
PDM_CLKO_M1/CAM_CLK1
LCDC_CLK GPIO4_B7_d 3.3
_OUT_M1
PHYO_LED2/CFG_LDO1/LC | PDM_CLKO_M1/CAM_CLK1
GPIO4_B7_d 3.3
D_D9 (default: PHYO_LED2) _OUT_M1
GND 0
GND 0
UART1 _CTSN_M1/PDM_SD
PDM_SDI1/LCD_D16 - _ - GPIO4_B0_d 3.3
I1_M1/UART6_RX_M1
PHYO_MDIO+/LCD_D22 SPI1_MOSI_MO/UART6_CT
- - - N - GPIO4_A2_d 3.3
(default: PHYO_MDIO+) SN_M1
GND 0
PHYO_MDIO-/LCD_D23 SPI1_MISO_MO/UART6_RT
- - - N - GPIO4_A3 d 3.3
(default: PHYO_MDIO-) SN_M1
ETH_CLK_25M/LCD_D17 PDM_CLK1_M1/CAM_CLKO
- - - - - - GPIO4 B1 d 3.3
(default: ETH_CLK_25M) _OUT_M1/12S2_SCLK_M1
PHYO_MDI1+/LCD_D13 UART8_TX_M1/12S2_SDI_
GPIO3 D4 d 3.3
(default: PHYO_MDI1+) M1 -7
UART8_CTSN_M1/SPI1_CS
LCD_D19 GPIO3 D7 d 3.3
- NO_MO -
PHYO_MDI1-/LCD_D14 UART8_RX_M1/12S2_SDO_
GPIO3_D5_d 3.3
(default: PHYO_MDI1-) M1
UART8_RTSN_M1/SPI1_CS
LCD_D20 GPIO4_A0_d 3.3
N1 MO
PHYO MDI2+/LCD_D18 UART9_RX_MO GPIO4 B3 d 3.3

10
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Description or functions GPIO serial ©
Voltage(V)
‘ (default: PHYO_MDI2+)
56 LCD_D15 Spll‘CLK‘M'\:QZSZ‘MCLK‘ GPIO3_D6_d 3.3
57 PHYO_MDI2-.CD_D2 UART9_TX_MO GPIO4_B2_d 33
(default: PHYO_MDI2-)
58 GND 0
59 PHYO_MDI3+
0N MIPI_CSI_RX1_CLKIP INPUT
61 | PHYO_MDI3-
P MIPI_CSI_RX1_CLKIN INPUT
63 | GND 0
8 MIPI_CSI_RX1 D3P INPUT
(58 MIPI_CSI_RX1_CLKOP INPUT
8 MIPI_CSI_RX1_D3N INPUT
A MIPI_CSI_RX1_CLKON INPUT
S8 MIPI_CSI_RX1_D2P INPUT
(5M  MIPI_CSI_RX1_DIP INPUT
8 MIPI_CSI_RX1_D2N INPUT
B MIPI_CSI_RX1_DIN INPUT
72 GND 0
E8  MIPI_CSI_RX1_DOP INPUT
/8 MIPI_CSI_RX0_CLK1P INPUT
8 MIPI_CSI_RX1_DON INPUT
B MIPI_CSI_RX0_CLKIN INPUT
7 | GND 0
B MIPI_CSI_RX0_D3P INPUT
[C8  MIPI_CSI_RX0_CLKOP INPUT
S8 MIPI_CSI_RX0_D3N INPUT
B MIPI_CSI_RX0_CLKON INPUT
P8 MIPI_CSI_RX0_D2P INPUT
5Bl MIPI_CSI_RX0_DIP INPUT
8 MIPI_CSI_RX0_D2N INPUT
(58 MIPI_CSI_RX0_DIN INPUT
86 | GND 0
8 MIPI_CSI_RX0_DOP INPUT
9| MIPLDSI_TX_CLKPILVDS_ oUTPUT
TX_CLKP
58 MIPI_CSI_RX0_DON OUTPUT
9| MIPLDSI_TX_CLKNILVDS_ oUTPUT
TX_CLKN
o1 | GND 0

11
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10
Description or functions GPIO serial
Voltage(V)
MIPI_DSI_TX_D1P/LVDS_T
OUTPUT
X_D1P
MIPI_DSI_TX_D3P/LVDS_T
OUTPUT
X_D3P
MIPI_DSI_TX_D1IN/LVDS_T
OUTPUT
X_D1IN
MIPI_DSI_TX_D3N/LVDS_T
OUTPUT
X_D3N
MIPI_DSI_TX_DOP/LVDS_T
OUTPUT
X_DOP
MIPI_DSI_TX_D2P/LVDS_T
OUTPUT
X_D2P
MIPI_DSI_TX_DON/LVDS_T
OUTPUT
X_DON
MIPI_DSI_TX_D2N/LVDS_T
OUTPUT
X_D2N
GND 0

10

11
12

13
14
15

Description or functions GPIO serial 10 Voltage(V)
SARADCO_IN4 1.8
VCC3V3_SYS POWER OUTPUT 3.3
SARADCO_IN4 | 18
VCC3V3_SYS POWER OUTPUT 3.3
SARADCO_IN6 1.8
GND 0
SARADCO_IN7 1.8
12C3_SDA_MO/UART2_RX_1/
PCIE_PWREN_H SPDIF_TX_MO/UART5_RTSN GPIO3_Al_d 3.3
M1
SARADCO_IN1_KEY/REC
OVERY (PU10K) 1.8
12C3_SCL_MO/UART2_TX_M
4G_DISABLE_L 1/PDM_SDI3_MO/UART5_CT | GPIO3_A0_d 3.3
SN_M1
SARADCO_IN2 1.8
WIFI_WAKE_HOST_H I2C1_SDA_MO GPIOO_B4 d 3.3
GND 0
WIFI_REG_ON_H [2C1_SCL_MO GPIOO B3_d 3.3
SARADC1_INO 1.8

12
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Description or functions GPIO serial 10 Voltage(V)
16 HOST_WAKE_BT_H UART6_RX_MO GPIOO_C7_d 3.3
17 SARADC1_IN1 1.8
18 BT _WAKE_HOST_H UART6_TX_MO GPI00_C6_d 3.3
19 SARADC1_IN2 1.8
UART6_RTSN_MO/PWM2_MO
20 BT_REG_ON_H GPIO0_C5_d 3.3
/SP10_MISO_MO
21 SARADC1_IN3 1.8
22 USBCC_INT_L PCIE20_CLKREQN_MO GPIO0_A6_d 3.3
23 SARADC1_IN5 1.8
UART6_CTSN_MO/PWM1_MO
24 HALL_INT_L - - - GPI00_C4 d 3.3
/SP10_MOSI_MO
25 GND 0
UART2_CTSN_MO0/PWM5_MO
26 LCD _BL_PWM GPIO0_C2 d 3.3
/SPI0_CSNO_MO
TEST_CLK_OUT/UART5_TX_
27 SDMMCO_CLK GPIO1_CO d 3.3
MO/ SPI1_CLK_M1
28 LCD_RST L REF_CLK_OUT GPI00_A0_d 3.3
29 GND 0
CLK_32K_IN/CLKO_32K_OUT
30 LCD_PWREN_H GPIO0_BO_d 3.3
/PCIE20_BUTTONRSTN
JTAG_CPU_MCU_TMS_M1/
UART5_RTSN_MO/SPI1_CSN
31 SDMMCO0_D3 - - - GPIO1_B6_u 3.3
0_M1/PWM11_MO/DSM_AUD
_RN
32 USB30_OTGO_VBUSDET 3.3
JTAG_CPU_MCU_TCK_M1/
UART5_CTSN_MO/SPI1_CSN
33 SDMMCO0_D2 N - - GPIO1_B5_u 3.3
1_M1/PWM10_MO/DSM_AUD
“RP
34 SDMMCO_DET_L 12C4_SDA_M1 GPIO0_A4_u 3.3
UARTO_TX_M1/UART7_TX_
35 SDMMCO_D1 M1/SPI1_MISO_M1/DSM_AU GPIO1_B4_u 3.3
D_LN
36 GND 0
UARTO_RX_M1/UART7_RX_
37 SDMMCO0_DO M1/SPI1_MOSI_M1/DSM_AU | GPIO1_B3 u 3.3
D_LP
38 RMII_MDIO_1V8 12C5_SDA_M1/ PWM3_M1 GPI101_DO_d 1.8
UART5_RX_MO/SPDIF_TX_M
39 SDMMCOQO_CMD ) GPIO1_B7_u 3.3
40 RMII_MDC_1V8 12C5_SCL_M1/ PWM2_M1 GPIO1_C7 d 1.8
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Description or functions GPIO serial 10 Voltage(V)
41 GND 0
12S2_MCLK_MO/ETH_CLK_2
5M_OUT_M1/12S0_SDO3_M1
42 GPIO2_Al1 d 1V8 GPIO2 Al d 1.8
- - /SPI2_CLK_M1/CLK1_32K_O - -
uT
[2S2_LRCK/RMII_CRS_D | UART4_TX_M1/SPI2_CSNO_
43 GPIO1_D6_d 1.8
V_1v8 M1
44 GND 0
12S2_SDO/RMII_RXD1 1V | UART4 RTSN_M1/SPI2_MOS
45 GPIO1_D7_d 1.8
8 |_M1/PWM14 M1
I2S2_SCLK/RMII_CLK_1V | UART4 RX_M1/SPI2_CSN1_
46 GPIO1_D5 d 1.8
8 M1
UARTL_CTS/RMII_RXDO
47 PWM7_M1 GPIO1_D4 d 1.8
1v8
48 GND 0
12S2_SDI/RMIl_RXER_1V UART4_CTSN_M1/SPI2_MIS
49 - - - - - - GPIO2_A0_d 1.8
8 O_M1/PWM15_M1
{0] USB30_OTGO_ID
51 GND 0
UART1_TX/RMII_TXD1 1
52 PWM5_M1 GPIO1_D2_d 1.8
V8
53 SDIO_CLK/G_RCK_1V8 PWM1_M1 GPIO1_C6_d 1.8
UART1_RX/RMII_TXDO_1
54 PWM4_M1 GPIO1_D1 d 1.8
V8
55| SDIO_CMD/G_RD3_1V8 PWMO_M1 GPI01_C5 d 1.8
UART1_RTS/RMII_TXEN
56 PWM6_M1 GPIO1_D3 d 1.8
1v8
LY SDIO_D3/G_RD2_1V8 PWM11_M1 GPIO1_C4 d 1.8
58 GND 0
59 SDIO_D2/G_TCK_1V8 PWM10_M1 GPIO1_C3 d 1.8
60 PCIE20_RXN USB30_OTGO0_SSRXN
61 SDIO_D1/G_TD3_1V8 PWM9_M1 GPIO1_C2 d 1.8
62 PCIE20_RXP USB30_OTGO0_SSRXP
63 SDIO_D0/G_TD2_1V8 PWM8_M1 GPIO1_C1 d 1.8
64 GND
65 GND
66 PCIE20_TXN USB30_OTGO_SSTXN
67 PCIE20_REFCLKP
68 PCIE20_TXP USB30_OTGO_SSTXP
69 PCIE20_REFCLKN
70 GND 0
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Description or functions GPIO serial 10 Voltage(V)
71 GND 0
72 USB20_HOST1_DP
73 SPKP_OUT OUTPUT
74 USB20_HOST1_DM
75 SPKN_OUT OUTPUT
76 USB30_OTGO_DP
77 HPL_OUT OUTPUT
78 USB30_OTGO0_DM
79 HP_SNS 0
80 VCC_1Vv8 POWER OUTPUT 1.8
81 HPR_OUT ‘ OUTPUT
82 VDD_LDO9 POWER OUTPUT 0.6~34
83 GND | 0
84 VCCSYS_Swi1 POWER OUTPUT 5
85 MIC2_IN | INPUT
86 VCCSYS_SWwW1 POWER OUTPUT 5
87 MIC1_IN INPUT
88 GND 0
89 GND 0
90 GND 0
91 RESETN (PU10K) 1.8
92 PWEN (PU10K) 5
93 PMIC_PWRON 5
94 VCC_SYS 5
95 VCC_SYS POWER INPUT 5
96 VCC_SYS 5
97 VCC_SYS 5
98 VCC_SYS 5

POWER INPUT

99 VCC_SYS 5
100 VCC_SYS 5
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1.8 Development Board (EM3562)

Headset
2x USB USB Ethernet
Host OTG
Powerin
DC 12V
M.2
Micro SD

mPCle
4G&GPS

USB Host

2.1.1 External Power

VCClgV_DCI N 4. 5V<VIN<1TV

WIiFi&BT

)
EEECEEEEEL)

WEY T
1A=295¢113

ADC [Speaker

Reset Recovery MIPIDSI

2 Hardware Design Guide

2.1 Peripheral Circuit Reference

HCMO0630-4R7M

IND-SMD_0630
>8V---> ON U2
4 5
VIN  SW NN 1 s OVDD5V
© - ™ ©
o |9 4.7uH R
(6] 6 | ™ ~ I}

. | GND BOOT c3 100nF/25V o )_‘ < g BB
313 S 2 | == == [©
[N N | 1 FB=0.6v = 1~ Y L =
oo EN FB L a 2 2R

—
S § ETA8156 /11132555 §| d O §
5
c22 g 8
- EOOnFIZSV ~
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vce_ava
vee1zv_oein vor HCM0630-4R7M Default 3.33V T
‘ . 4. 5V<VINCIBY 5 VIN X 6 L12  ~~ee . . . .
C130 C131 2 1 c2012 1 2_100nF IND-SMD_0630
- louFlzimDnF L‘RMB . 1 . GND  BS . YR 25V - o
X5R X5R A . . C0402 C126 R444
o v o] sov N l EN FB/OUT | 22pF 232K_1%
C0805 C0603 NC/100K SY8113B COG 1% CE9 ~l C127 | C128 _| Cl129
R0402 - SOT_23_6 50V R0402 i 22uF 22uF 100nF
= = R c0402 o X5R X5R X5R
\/NC/24K I Cc2011 FE=0.6V T 220uF/16} ) oV 1oV 10V
7 5% 100nF = C0805 C0805 C0402
< R0402 X5R | Rass
> 8V --> BN «~ | 10V S1K 19
VEN_H Min = 1.5V C0402 bk
— RO402
R48 B = j_ = = = =
VCC3V375VSD—1'\/\/‘Zk
1K R0402
2.1.2 Debug Circuit
vce_3va
VEC12V_DCIN vor HCMOG30-4R7M Default 3.33V e
? . 4.5V<VINC18V 5 VIN X 6 L12 ~~~_ o . . . J
C130 C131 2 1 cz012 1 2_100nF. IND-SMD_0630
‘:LlouFlQé“J;lOOnF L‘RMS ) il . GND 8BS . SR 257 - o
X5R X5R A . . 0402 | c126 R444
ol 25V o] sov VNV { EN FB/OUT 22pF £ 232K 1%
C0805 C0603 NC/100K SY81138 C0G o 1% CE9 I C127 | C128 | C129
R0402 SOT_23_6 o~ 50V . R0402 22uF 22uF 100nF
= = R445 C0402 XGR YR XGR
< NC/24K iCZDlI FB=0. 6V T o 220uF/16) ) 10V 10V | 10V
o 5% 100nF = C0805 C0805 C0402
S R0402 ﬁs 1 Rase
335{91’552 1.5v o 1 cosoz § ?01:71%
= . R0402
Ras ) = = = = =
\/CC3\/3_SV50——1/\/\/‘ 2
1K R0402
2.1.3 IR Circuit
VCC3V3_SYS
IR |
— —
R104  R103 €106
10K 10R2 1] 2
R0402" R0402" 10ur | 'cosos
N N
10'1P72 III,
n|
100nF | Co402 |
R105 22F§ .
PAMLA MO yARTA_CTS_MO/LCD_DAKK- 2 A/ 71
R0402 i 3 g
N
c108
10nF J5
~ | C0402 PH-3A
2.1.4 SD Circuit
V083V3_SYS
R6  OR
A VCC3V3_SD —
| 1ouF c1
C0603
X5R
o~
o 0.1uF
= =
SDMMCO_D2 9\;/\ ggg ; DAT2
SDMMCO_D3 P5/\ 28 3| DAT3 10
SDMMCO_CMD ROA 3 CMD 10 (1T
VDD 11
SDMMCO_CLK %3 ngR ? CLK 12 g
SDMMCO_DO V\ %9R | DATO 13
SDMMCO_D1 RIA & DATL =
Vss N
SDMMCO_DET_L{K——R138 ~100R 21 oetT GND
Ll - - - - - Ll T-Flash
MINISD1
pvV ovAY ova ovA pvEY pye DV7
: : ESD5341N
N N N N o~ o~ o~
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2.1.5 WIFI/BT Circuit

vgeio_wL
gero

—\ARCIK R040Z ¢ $6DIO_DO/G_TD2_1v8
R28 NCHOK Rod02 . DIO_D1/G_TD3_1v8
R29 . /10K ROSZ DIO_D2/G_TCK_1V8
/38 TNCHMOK ROA02 90 &2nio pc RDZ1ve
Ra0 . WCHOK ROI02 02 Kapio-cun/o RO3 1ve

———— $6DIO_CLKIG ReK 1vs
ST oL v
RTI_RXRMIT /D0 1V
S AT RIS DR 8

50 ohm

T KUARTICTSRMILRXDU1VE c%0
e VBAT Wio. T
 WIFLWAKE_HOST H 0402 RO40Z 2k
JR— 2 . |
—————fiosT wake BT H [— I o
XET WAKE_HOST H g
— I 2 | anp wour il Ne N PEX
ooz Zpem 1%;:; <&
DIRMIIRYER_1v8 107 |nCiisoE R ke
— ) el
i cnsov e v
Xi252_SCLKIRMI_CLK V8
Frequency Offset less than 20PPM! BL-MET23DSL il e
Lzruwwuxoro
ERCEEEE
S2S555550%°
JETEEEEE
g% phsz
% 88 ]
jR80 Ntk £2° %\ vooswe
2 NVDDSWP GUT
] DSWPIO
>
WIFI_REG ON H 2 5 4 umRTL pTsiRul peN 1v
WIFT_ WAKE_HOST 3| WL_REG_ON UART CTS N
SDIO_DU/G TD2 V8 Rod 228 Ro02 WIFDO  ci03 || Ne/aspF oz wE 3| WL HOST WAKE UART_RID
" i UART
SDIO_DV/G TD3 1v8  Res 22R RO402 WIFI_D1 c105 NC/33pF C0402 WIFT_CND UARTRTSN
A WIFTCLK e
e
SDIO DY/ TCK V8 Ro6 . . . 22R RO402 WIFLD2  cur || nessspEcosr N_REG_PU
NCizC_SCL
SDIO DYG RDZ 1V8R9T . . ._22R ROAZ. WIFLD3  cie || NC/3spE coao2 e I
M v WiF_CM N_12 SOA [ 52
SDIO_CMD/G_RD3 1V8 RS9 . . . 22R RO402 IFLCMD  cise || Neissor coa BT RSTN
SDIO CLKG RCK 1V6  R100 . . OR RO WIFLCLK  cun || NeisssF cos 3
g
EH BT REG_ON_H
“g
vecio_wt £
9 Z
o
vee_ivs o231 O\ » 2 RO0Z z R137
o ]
VBAT WL - NCIoR
L0603
vee avs 0B et VBATWL RTCIC_32k0UT p—RIZANZ2R
cs2 | ceo
100 7| 100n% cit 1252 SDURMI RXER 18
HEERELD 00ma Cos0s —=coioz ——NCigpF
Codoz 1252 LRCKIRMIL CRS DV 1v8
o i
= 1252 SDORMI RXD1 1v8
1252 SCLKIRMII_CLK_1v8
vgeto_wt
MUARTL_TXRMII_TXD1_1V8
e SSUARTIRWRMI DOO VB
SUARTIZRTSIRMII_DEN_1v8
o XUARTICTSRMIRXDO1VE
co1
 (WIFLWAKE_HOSTH
 _PwrRrec.onn ==
PR 3
BT WA HosTH " gt
— I { oo xour e cisno
Nc/zwnz 2000 Lo 25
Sizsz sourmL RER 1v8 103 |NC/LsF CRY-D322 =5
1252 SDOIRMIT_ RXDI_1V8 58
X lo32 LROIRMT CRS-DY 118 v ob
X252 SCLKIRMII CLK 18
Frequency Offset less than 20PPM! BLM L TP
Lzruuuuxor
czzywyuzoro
37852257853
JETEEEEE 4
P
1R8O Nk £ =\ vooswe
2 N_VDDSWP_GUT
s N_VDDSWPIO
H
]
WIFIREG ON I UARTL RTSIRMI DN v
W WAKE HOST T UART CTS N UARTL TWRMI_BOL1VE
SDIO DU/G TD2 1V8 R4 . . . 22R ROA02 WIFLDO 103 || NeI33pE Cos02 WIF D2 ] i fosT wake UART_RIO UARTI ORI DO0-1vE
7 WIFT D3 UA%R;T’;X‘; UARTI_CTSIR
SDIO_ DG TD3 V8 RS . . ._22R RO4D2 WIFLDL 105 || ne/3spE ooz WD RSN
SDIO_D2IG TCK_1v8 wiFi D2 WIET 50
RO . . . 22R ROAO2 o117 || NerapF cosse WIFT 50 N Rec B
SDIO DYG RD2 VB Re7 . . . 22RRO42  WIFID3  Cl18 || NC/3%FCO402 veeio wi T Nize_SeL
7 h
— N_12C_SDA
SDIO_CMDIG RDS V8 mos . . . zRmoiz  WIFLOMD i || ciaspecoice i I S
SDIO_CLIUG RCK 1V8_R100 .~ »_0R_ROMZ __ WIFLGIK _can || nesssorcouz sl
c13 Ecg
L B Is4 BT REG ON H
= g |
gles
2
veeio_wL H
Q H
. ) & o
vee_tve oRZ T R, . 2 R040Z z ’é%@ua’“‘ R137
L ]l
VBAT WL NCIoR
R4l 1 L0603 |
o o
vee_ava R e VBAT WL RTCIC_ 32K0UT Sy RIZ 1 A 228y
‘ 100 | 1000 ci 1252 SDURMI_RXER_1v8
e ZE A q00ma CoB0s ==Co02 NClgpF
S oR o[ R cos02 1252 LRCKIRMIL GRS DV 1v8
ov s
1252 SDO/RMI_RXDL 1v8
1252 SCLKIRMI_CLK_1v8
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2.1.7 PCIE Circuit

PCIE VS
!
$ R3
NC/4.7k
RO402
1 08
3 onp 3av PCIE3V3 | NCILED RED
GND 33V LED190/SMD
O——7| PERn3 NC g% o
| PERP3 NC 10X DAS
GND DASIDSS# (0)(OD)
O3 PETN 33V 1]
C—15-| PETp3 33V 1
GND 33V 1
©—1g| PERn2 33V - 3v3
C—51 | PERp2 NC {77
23| GND NC [23—X
5| PETn2 NC 55X
S—57| PETp2 NC {55 X RS 110K 2 ROD2 opcie avs
GND NC [30—X.
C—37{ PERnL NC |32 X
C—33{ PERpL NG 35X
35| oNI NC 35X
C—37 PETnL NC 35X pciE DEVSLP
35| PETpL DEVSLP (X033 a0
Res 1 2 Roao SATAZ RN 41| GND K ) )
PCIE20 RXN —5-Boa0z 13 PERNO SATAB NC [45—% On power up, the deassertion of PERST# is
P R g———he T s RE SRR Cafadted M CoEyed 108 me.
ci5 1 || 2 1000F  cos0z SATAZ DOV 37| GND NC |28
PCIE20 XN 93 1|2 75| PETNO / SATAA- NC 50X 1 2
PeIE e X Ci6 1 || 2 1000F _Coa0z SATAZ TP PET0 AT, it — - R10, 1 3K.5% 2 R0402 IE20_PERSTR ML
R 1 2 Rowz GND cu 3v) 1 W{Pc\szmcmazon,m
wcwszo,ng:cw«j”—?%\/ Roee REFCLKN PEWAKEH(/O)(0/3.3V) (55— ——22R (QPCIE20 WAKER ML =
PCIE20_REFCLKPCS -z REFCLKP MG Data(NC) 55X Ro402 5% Loone
G MFG Clock(NC)
67
X 69| NC 68 2
X—71| PEDET(PCIE-HISATA-LEUSCLY av) R136 NORR RTCIC_32KOUT
GND 33V RO402 5%
80| GND 33V PCIE_3V3
5 o
C—g| NC
o——NC
CONZ  M2_NVME_H3.2mv
M2_M_KEY-2242-2280
PHY0_LED/CFG_LDOO/LCD_D21
T
1 24 17 T5R%1 510R . , R39
PHYO_MDIO+/LCD_D22 2.2R PHYO_MDIO+ TCTL  MCT1 |23 BAr R/ N
PHYO_MDIO-/LCD_D23 2.2R PHYO_MDIO- 3 %i '\“A";% DA- PL
L) 2 18 \75R%1 5 345/WithLED
PHYO_MDI1+/LCD_D13 110 .2.2R PHYO_MDI1+ 5| TCT2 MCT2 50 RAA hal il B
PHYO0_MDIL/LCD_D14 1 2.2R PHYO_MDI1- 6 E; h’x‘)@ DA+ 1 "
8 44 T5R%1 DA- — |
PHYO_WDI2+/LCD_D18 112 .2.2R PHYOQ_MDI2+ 8 TCT3  MCT3 17 ey RANA DB+ 3
2 2.2R 3 3 - +
PHYO_MDI2-/LCD_D2 RI PHYO_MDI2. 9| TD3-  MX3- 16 BC. DB, DC 4
4 107 D3+  MX3+ [T Ra5_T5R%L Be-
A
PHYQ_MDI3+ 114 .2.2R PHY0-MDI3+ 11| TCT4  MCT4 714 By )
3 2.2R -MDI3- - - - I
PHYO_MDI3: RI PHYO0-MDI3 12| TD4- MX4- 13 Bp. DD
4 D4+ Mxa+ Bo-
cos  DXGE2401R = ca
—Tonk 2.20F/1KV
Co402
PHY0_LED2/CFG_LDOVLCD_D9
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2.1.9 AHD Circuit

TP2855 1.2V POWER

TP2855 1.2V AVDD

TP2855 1.2V VDD

i4iddddd
SEEEEEEE

TP2855 1.2V AVDDPLL

TP2855 3.3V CODEC

it

TP2855 IO POWER

TP2855 1.2V DVDD

3 Product Electrical Characteristics

IIC Slave Address

VIN 4CH

3.1 Dissipation and Temperature

Symbol Parameter Min Typ Max Unit
VCC_SYS System 10 Voltage 3.4V 5 55 \%
. VCC_SYS
Isys_in ] 3000 mA
input Current
VCC_RTC RTC Voltage 1.8 3 3.4 Y,
lirtc RTC input Current 0.25 8 uA
VCC_3V3
13v3_out 500 mA
output Current
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Parameter Min Typ Max Unit
VCC_1v8
500 mA
output Current
output Current 1500 mA
0.6V~3.4V
400 mA
output Current
Operatin
P g 0 70 °C
Temperature
Storage
-40 85 °C
Temperature

3.2 Reliability of Test

High Temperature Operating Test
Operating 8h in high temperature

55°C+2°C

TBD

Operating Life Test

Operating in room

120h

TBD
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