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No warranty of accuracy is given concerning the contents of the information contained in this product document. 

Elettronica GF s.r.l. shall have no liability of any kind, express or implied, arising out of the use of the Information in this product document, including direct, indirect, special or consequential damages.

Elettronica GF reserves the right to change details in this document without notice

Elettronica GF s.r.l. reserves the right to make changes, without notice, to any product, including circuits and/or software described or contained in this document.

Elettronica GF s.r.l makes no commitment to update or upgrade the product or product documentation.
Elettronica GF s.r.l reserves the right to discontinue the product or product documentation at any time without notice.

All trademarks, service marks, logos, slogans, domain names and trade names (collectively "Marks") are the properties of their respective owners. Elettronica GF disclaims any proprietary interest in Marks other than its own

 
© Copyright 2024, Elettronica GF s.r.l. con socio unico - All Rights Reserved.
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Introduction

This manual refers to the devices Lea SBC and Agata HMI which share the same board design based on NXP i.MX8M Plus Application Processor, based on Elettronica GF Eva SoM series:
· Lea SBC is a high-performance compact single board computer
· Agata HMI is a high-performance and flexible Panel PC solution, driven by the on-board Lea SBC
[image: NXP Partner Program Gold Horizontal 768x255]These boards may be equipped with the following interfaces and peripherals, depending on the chosen configuration:
	
FEATURES
· Scalable architectures customizable with all NXP
i.MX 8M Plus variants 
· Available with different display 7”, 10.1”, 15.6”, 21.5”
· NPU for AI applications available
· Security subsystem with cryptographic accelerators
· Customizable Panel PC 
· Fan less system
· Boxed (CPT) and open frame version (RTP)
· Panel Mount and Standard Vesa mount 
· Long longevity support
· HTML 5 supported

APPLICATIONS
· Industrial Automation
· Industrial remote controls
· Construction machinery
· Smart Retail
· Intelligent Grid
· Warehouse Systems
· Vending machines
· Robot Industries

CPU
· NXP i.MX8M Plus Dual/Quad+NPU up to 1,8 GHz

MEMORY
· Up to 4 GB LPDDR4 32 bit

STORAGE / BOOT
· Up to 64 GB eMMC 
· µSD slot

DISPLAY AND TOUCH
· Size available 7” - 10.1’’- 15,6” – 21,5’’ up to 1920x1080
· Resistive or capacitive touch screen option

	
PERIPHERALS1
· 2 x USB 3.0 Host connector
· 1 x HDMI Display Connector
· 2 x Ethernet 1 Gbps
· 1 x CAN FD Interface with integrated Transceiver 
· 1 x RS-232/RS-422/RS-485 Sw selectable
· 1 x RS-485 full duplex
· 1 x M.2 key E Connector for Wi-Fi / BT Modules
· 1 x M.2 key B Connector for LTE Modules
· Buzzer
· Temperature sensor
· Onboard RTC
· 1 x microSD card connector

TEMPERATURE2
· Lea SBC
· Industrial: From -40 °C to +85 °C
· Commercial: From 0 °C to +70 °C
· Agata HMI
· Industrial: From -20 °C to +70 °C
· Commercial: From 0°C to +50 °C

SYSTEM
Single +12-24 VDC ±10% power supply

OPERATING SYSTEMS
· Linux Embedded 

HMI DEVELOP SDK3
· HTML5 supported
· QT






________________________________________________________________________________
[bookmark: _Toc24979063][bookmark: _Toc24979064]1 Please note that not all the functions may be available simultaneously, due to pin mux limitation of the CPU. We can check if our board suits your application, contact us for more information

2 These temperatures are the ambient operating temperature ranges for the components used into the board, with exception of i.MX8M series CPU which is specified on junction operating temperature range. Panel PC ambient operating temperature depends on the application and on the cooling measures applied

3 QT support is only under requests from Costumer, all responsibility and license costs are in charge on costumer
[bookmark: _Toc193963672]
Reference Documents

Following table lists referred documents in this user’s manual:


	N
	Document
	Link

	1
	i.MX 8MP Reference Manual
	Link

	2
	i.MX 8MP Datasheet
	Link


	3
	AN12410: i.MX 8MP Power Consumption Application Note
	Link

	4
	Elettronica_GF_SOM-3SM1009-DS_ENG_v.A02
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 1


[bookmark: _Toc193963673]Product identification

Each product has its own label containing the necessary information to correctly identify your product.
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Figure 1

Description:
1. Product model sale code
2. Power supply electrical specification (input voltage range and maximum input current)
3. Serial number
4. MAC address 1
5. MAC address 2
6. QR-Code with the following format: S.N.; MAC1; MODEL
7. Production date
8. Company logo
9. Disposal information
10. Company name and address


1. [bookmark: _Toc193963674]Acronyms and definitions

The following is a list of commonly occurring acronyms and abbreviations used throughout this document.

	Term
	Definition

	CAN 
	Controller Area Network 

	CMOS 
	Complementary Metal-Oxide Semiconductor 

	CPU 
	Central Processing Unit 

	DDR4
	Double Data Rate 4 RAM Memory

	ECSPI 
	Enhanced Configurable Serial Peripheral Interface 

	EMI 
	ElectroMagnetic Interference 

	ESAI 
	Enhanced serial audio interface 

	ESDHC 
	Enhanced secure digital host controller 

	FEC 
	Fast Ethernet controller 

	GPIO 
	General Purpose Input Output 

	I2C 
	Inter-IC bus 

	IO 
	Input Output 

	JTAG 
	Joint Test Action Group 

	LCD 
	Liquid Crystal Display 

	LED 
	Light Emitting Diode 

	LSB
	Least Significant Bit

	MB 
	Mega Byte 

	MSB
	Most Significant Bit

	N/A
	Not Applicable

	NC 
	No connection 

	OS 
	Operating System 

	OTG 
	On-The-Go 

	PCB 
	Printed Circuit Board 

	PHY
	Physical Transceiver

	PLL 
	Phase-Locked Loop 

	PMIC 
	Power Management Integrated Circuit 

	PWM 
	Pulse Width Modulation 

	RTC 
	Real Time Clock 

	RX 
	Receive 

	SATA 
	Serial Advanced Technology Attachment 

	SDRAM 
	Synchronous Dynamic Random Access Memory 

	SBC
	Single Board Computer

	SOC
	System On a Chip

	SOM
	System On Module

	SPDIF 
	Sony Phillips Digital Interface 

	SPI
	Serial Peripheral Interface

	TX 
	Transmit 

	TTL 
	Transistor Transistor Logic 

	UART 
	Universal Asynchronous Receiver/Transmitter 

	USB 
	Universal Serial Bus 

	UTMI
	USB Transceiver Macrocell Interface


[bookmark: BookMark5]Table 2
[bookmark: _Toc193963675]Board Block Diagram

[image: ]
Figure 2: 3SB4000 and 3HI40xx Board block diagram


[bookmark: _Toc193963676]Connections
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Figure 3: 3SB4000 Layout – Top Side

[bookmark: _Hlk178244692]Agata HMI 
The 3HI40xx Panel PC solution contains a 3SB4000 board with only a few connectors exposed, shown in the figure below.
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Figure 4: 3HI40xx Layout – Bottom Side


[bookmark: _Toc193963679]Connectors, Jumpers and Switch List

		Connector
	Description

	CN8
	Audio Connector

	CN7
	RTC Battery Socket

	CN5
	MIPI-DSI Connector 

	CN4
	Debug UART Connector

	CN19
	CAN-FD Connector

	CN17
	10/100/1000 Ethernet Connector 1

	CN16
	10/100/1000 Ethernet Connector 2

	CN14
	USB 3.0 Host Connector 1 (USB1)

	CN13
	USB 3.0 Host Connector 2 (USB3)

	CN1
	USB 2.0 Host Connector 3 (USB5)

	CN15
	Micro SD Card Connector

	CN2 
	MIPI CSI-2 Connector

	CN18
	MultiStd RS-232/ RS-422/RS-485 UART Connector

	CN20
	RS-422/RS-485 UART Connector

	CN22
	Main Power Connector 

	CN11
	M.2 Key E Connector for Wi-Fi / BT modules

	CN10
	M.2 Key B Connector for LTE modules

	CN3
	Expansion Connector

	CN21
	HDMI Display Connector

	CN23
	Nano SIM Card Slot



		Connector
	Description

	J3,J4
	RS-485 on CN18 120R Termination Enable Jumpers 

	J1
	RS-485 on CN20 120R Termination Enable Jumper

	SW1
	Recovery Button

	SW2
	Reset Button 





Table 3

[bookmark: _Toc193963680]
System
[bookmark: _Toc193963681]Power Supply
[bookmark: _Toc193963682]Overview and Power Supply Block Diagram
Agata HMI/ Lea SBC boards are powered by a single 12 ÷ 24 Vdc, ± 10% power supply.  
The following image is the board power supply block diagram:

[image: ]
Figure 5

[bookmark: _Toc193963683][bookmark: _Hlk176509816]Main Power Connector (CN22) – Molex MiniFit 2x2  87427 94V0
The following table shows the Main Power Connector pinout:

	Pin Number
	Pin Name
	I/O Type
	Operating Voltage

	1
	GND-EARTH
	Power
	

	2
	NC
	Power
	

	3
	PWR-GND
	Power
	

	4
	+VALIM
	Power
	12-24V


Table 4

[bookmark: _Toc193963684]Power supply requirements
The following tables exhibite the current drawn from the input Power Supply connector when the operating voltage is set to 12 VDC, for both the board and the panel PC.
All the results consider the carrier board with a full-optional configuration.

	[image: Avviso con riempimento a tinta unita]These are theoretical values under an intensive use case, the actual current consumption depends on the hardware peripherals attached, the operating conditions and the running software.







	Board model
	Max. Input current (at 12 V) [A]
	Max. Power dissipation (at 12 V) [W]

	3SB4000 (without display)
	2.5
	30


Table 5 – 3SB4000 board with full-optional configuration, display excluded

	PC panel model
	Max. Input current (at 12 V) [A]
	Max. Power dissipation (at 12 V) [W]

	3HI4001
	3
	46

	3HI4005
	3
	46

	3HI4011
	3
	46

	3HI4021
	4
	58


Table 6 – 3HI40xx series with full-optional configuration

[bookmark: _Toc193963685]SOM
The Agata HMi / Lea SBC board mount the Eva SoM based on the i.MX8M Plus Processor. For additional info about the SOM please refer to 3SM1009 Datasheet [4].  

[bookmark: _Toc193963686]Reset and Boot Configuration
[bookmark: _Toc193963687]Power On Control
Agata HMI / Lea SBC boards auto start when power supply is applied.
[bookmark: _Toc193963688]Reset Button (SW2)
SW2 button can be used to reset the board. When SW2 is pressed, SOM SYS_nRESET_IN reset signal is forced to 0 and board is kept in reset state until SW2 is released. 
[bookmark: _Toc193963689]Boot Mode Configuration Button (SW1)
SOM Boot mode configuration can be forced by the user using Boot Mode Configuration Button SW1.

	Condition
	Selected Boot Mode

	Power On Board with SW1 not pressed
	Internal Boot Mode (Boot from eMMC)

	Power On Board with SW1 pressed
	Serial Downloader Mode    (Recovery)


Table 7

Please refer to document i.MX 8MP Reference Manual [1] or 3SM1009 Datasheet [4] for further information on boot configurations and parameters.

[bookmark: _Toc193963690]
I/O Interfaces

One of the main design goals for Agata HMI / Lea SBC boards was to maximize the number of interfaces and peripherals available for the user while keeping an overall small board footprint.
Due to i.MX 8MP CPU pin-muxing limitation, however, not all the interfaces described in the following section may be available simultaneously. Please check carefully if the required functionalities for your application are available.

The peripherals and connectors described in the following section may be optional depending on the selected ordering code.

[bookmark: _Toc193963691]Debug USB Device FTDi (CN4) – micro USB Type B
Software is default configured to have System Debug Console on UART2 serial port. To simplify debugging and development there is an integrated FTDi UART to USB converter. The Debug USB FTDi connector uses a standard micro-USB Type B connector. After installation of FTDi virtual COM port drivers (VCP) on PC, connect a free PC USB port to CN4. A serial port will be enumerated, open with a terminal emulator program with 115200 8N1 settings to get the board debug output. 

[bookmark: _Toc193963692]10/100/1000 Ethernet Connectors (CN17, CN16)
i.MX 8MP implements a triple-speed 10/100/1000-Mbit/s Ethernet MAC compliant with the IEEE802.3-2002 standard. The MAC layer provides compatibility with half- or full duplex 10/100-Mbit/s and full duplex gigabit Ethernet LANs. It also implements a hardware acceleration block to optimize the performance of network controllers providing TCP/IP, UDP, and ICMP protocol services. The acceleration block performs critical functions in hardware, which are typically implemented with large software overhead.
RTL8211F gigabit Ethernet PHY is integrated on board. PHY main features are the following:

· Compliant with IEEE802.3
· Support Auto-negotiation
· Automatic polarity detection and correction
· Adaptive equalization
· Cross-talk cancellation

A unique MAC address is pre-programmed to the board.
CN16 and CN17 are standard RJ45 10/100/1000 Ethernet connector with integrated magnetic and led indicators.
Green led blinks to indicate ethernet activity. The other led is used to indicate current ethernet speed: when it is green it indicates 1000 Mbps current speed, when it is orange it indicates 100Mbps current speed otherwise when it is off it indicates 10 Mbps current speed.
PoE (Power over Ethernet) is not supported.

[bookmark: _Toc193963693]microSD Card connector CN15 - GCT MEM2052-00-195-00-A
If selected in the ordering code, a microSD connector is available on the board. 
The microSD connector is connected to i.MX 8MP SDIO channel SD1.
Following table shows the microSD connector pinout:


	Pin Number
	Pin name
	Description
	I/O Type
	Operating voltage
	i.MX 8MP Ball
	On-board Termination

	1
	SD1_DAT2
	SD1 data 2 signal
	Input/Output
	3.3V
	V29
	10k Pull-up – 22R series

	2
	SD1_DAT3
	SD1 data 3 signal
	Input/Output
	3.3V
	V28
	10k Pull-up
– 22R series

	3
	SD1_CMD
	SD1 command signal
	Input/Output
	3.3V
	W29
	10k Pull-up
– 22R series

	4
	SD_PWR
	SD 3.3V power supply output
	Power
	3.3V
	
	

	5
	SD1_CLK
	SD1 clock signal
	Output
	3.3V
	W28
	10k Pull-up
-22R series

	6
	GND
	Ground
	
	
	
	

	7
	SD1_DAT0
	SD1 data 0 signal
	Input/Output
	3.3V
	Y29
	10k Pull-up
– 22R series

	8
	SD1_DAT1
	SD1 data 1 signal
	Input/Output
	3.3V
	Y28
	10k Pull-up
– 22R series

	9
	CD (SAI3_RXFS)
	Card Detect signal 
	Input
	3.3V
	AJ19
	10k Pull-up


	10
	SHIELD
	microSD connector shield. Connected to GND-EARTH
	
	
	
	


Table 8

[bookmark: _Toc193963694]RTC
A low power RTC is installed on board, part number is NXP PCF85263ATL.
RTC is connected to CPU via I2C2 bus on address 0x51 (7-bit). Alarm and interrupt functions are supported. Following table shows CPU signal used for interrupt / alarm function:


	Signal Name
	Description
	Operating voltage
	i.MX 8MP Function

	RTC_nINT
	Interrupt / Alarm active low signal from RTC to CPU
	3.3V
	Signal comes from on-board gpio expander. GPIO name is RTC_nINT_gpio.


Table 9

Standby battery current (with oscillator running) is rated at 320nA typ (when Vbat = 3.3V and Tamb = 25°C).
In order to keep time and data information when power is removed, a standard CR1216/CR1220/CR1225 battery is required on connector CN7 socket.
[bookmark: _Toc193963695]RTC Battery Socket (CN7)
CN7 Battery socket supports standard CR1216/CR1220/CR1225 3V Coin Cell Battery.

[bookmark: _Toc193963696]USB
Agata HMI/ Lea SBC boards provide up to two USB 3.0 Super Speed Host (on standard A-type connector) ports and one 2.0 High Speed Host (on standard micro USB B-type connector) port:

· One USB 3.0 Host port (CN13 A-type Connector) is connected to a Super Speed HUB on the board;
· One USB 3.0 Host port (CN14 A-type Connector) is connected to i.MX 8MP USB OTG1 port;
· One USB 2.0 Host port (CN1 B-type Connector) is connected to a Super Speed HUB on the board;
· One USB 3.0 Host port is on M.2 Key B, connected to a Super Speed HUB on the board.

[image: ]
Figure 6

Each 3.0 USB controller can operate in Super-Speed operation (5.0 Gbps), High-Speed operation (480 Mbps), Full Speed operation (12 Mbps) and Low Speed operation (1.5 Mbps).
The 2.0 USB controller can operate in High-Speed operation (480 Mbps), Full Speed operation (12 Mbps) and Low Speed operation (1.5 Mbps).
For more information on i.MX 8MP USB interfaces refer to document i.MX 8MP Reference Manual [1].

[bookmark: _Toc193963697]RS-232/RS-485/RS-422 UART Connector (CN18) – Molex 43045-0600
Agata HMi / Lea SBC boards provide one UART port configurable by SW to RS-232 or RS-485 / RS-422 mode using an integrated RS-232 / RS-485 / RS-422 multi-standard transceiver. UART port is connected to i.MX 8MP internal UART1 port.
i.MX 8MP UART includes the following features:

· High-speed TIA/EIA-232-F compatible, up to 5.0 Mbit/s
· 7 or 8 data bits for RS-232 characters, or 9-bit RS-485 format
· 1 or 2 stop bits
· Programmable parity (even, odd, and no parity)
· Hardware flow control support for request to send (RTS_B) and clear to send (CTS_B) signals
· RS-485 driver direction control via CTS_B signal
· Two independent, 32-entry FIFOs for transmit and receive

[bookmark: _Hlk176421644]Following GPIOs are used to configure multi-standard transceiver for UART1:

	[bookmark: _Hlk176421653]Function
	GPIO name
	Note

	RS-232 / RS-485 mode selection
	Signal comes from on-board gpio expander. GPIO name is GPIO_MODE.
	· RS-232 Mode: set GPIO_MODE to 0
· RS-485 Mode: set GPIO_MODE to 1

	RS-485 Duplex Mode
	Signal comes from on-board gpio expander. GPIO name is GPIO_DUPLEX_SEL.
	Valid only when mode is set to RS-485
· Full Duplex when GPIO_DUPLEX_SEL is set to 0;
· Half Duplex when GPIO_DUPLEX_SEL is set to 1;

	Slew rate selection (to minimize EMI)
	Signal comes from on-board gpio expander. GPIO name is GPIO_SLEW.
	· Slew limitation to 250 kbps if GPIO_SLEW io set to zero
· Data Rate up to 1Mbps in RS-232 mode and up to 20Mbps in RS-485/422 mode when GPIO_SLEW is set to 1.

	Shutdown Mode
	Signal comes from on-board gpio expander. GPIO name is GPIO_SHDN.
	· Low Power shutdown mode is on when GPIO_SHDN is 0.
· Low Power shutdown mode is off when GPIO_SHDN is 1.

	ECHO 
	Signal comes from on-board gpio expander. GPIO name is GPIO_ECHO.
	 If set to 1 enables echo for transmitted characters. Only valid for RS-485 mode. For all other modes leave it to 0.


Table 10

Following table shows CN18 pinout:

	Pin Number
	Pin name
	Description
	I/O Type
	Standard

	1
	GND-EARTH
	Shield Ground
	
	

	2
	UART1_RS232-CTS_RS485-B
	RS-232 Mode: CTS signal
RS-485 Full Duplex Mode: B signal
RS-485 Half Duplex Mode: Not used
	Input
	RS-232 RS-485

	3
	UART1_RS232-RTS_RS485-Y
	RS-232 Mode: RTS signal
RS-485 Full Duplex Mode: Y signal
RS-485 Half Duplex Mode: A/Y signal
	Output / Input
	RS-232 RS-485

	4
	UART1_RS232-RX_RS485-A
	RS-232 Mode: RX signal
RS-485 Full Duplex Mode: A signal
RS-485 Half Duplex Mode: Not used
	Input 
	RS-232 RS-485

	5
	UART1_RS232-TX_RS485-Z
	RS-232 Mode: TX signal
RS-485 Full Duplex Mode: Z signal
RS-485 Half Duplex Mode: B/Z signal
	Output / Input
	RS-232 RS-485

	6
	GND
	Ground
	
	


Table 11

When in RS-485 / RS-422 mode, 120R termination can be enabled through J3 and J4 jumpers:

· J4 enables 120R termination between UART1_RS232-RX_RS485-A and UART1_RS232-CTS_RS485-B signals
· J3 enables 120R termination between UART1_RS232-TX_RS485-Z and UART1_RS232-RTS_RS485-Y signals

[bookmark: _Toc193963698]RS-485/RS-422 UART Connector (CN20) – Molex 43045-0600
3HI40xx / 3SB4000 provides an additional RS-485 / RS-422 port connected to internal IMX 8MP UART port UART4.
Following table shows CN20 pinout:

	Pin Number
	Pin name
	Description
	I/O Type
	Standard

	1
	GND-EARTH
	Shield Ground
	
	

	2
	RS485-B
	RS-485 Full Duplex Mode: B signal
	Input
	RS-485

	3
	RS485-Y
	RS-485 Full Duplex Mode: Y signal
	Output
	RS-485

	4
	RS485-A
	RS-485 Full Duplex Mode: A signal
	Input 
	RS-485

	5
	RS485-Z
	RS-485 Full Duplex Mode: Z signal
	Output
	RS-485

	6
	GND
	Ground
	
	


Table 12

Jumper J1 enables 120R termination between RS485-A and RS485-B signals.
RS-485 driver direction is controlled via GPIO5_IO05.

[bookmark: _Toc193963699]HDMI Display Connector (CN21) - Molex 208658-1003
Agata HMI / Lea SBC board provides one HDMI video output port, compatible with HDMI v2.0a spec. The video pixel rates are typically from 25 MHz up to 297MHz. HDMI can support several audio standards.
Standard HDMI connector follows the standard HDMI pinout. Display Edid is read thanks to a dedicated I2C / DDC bus included in the pinout.

[bookmark: _Toc193963700]CAN-FD connector (CN19) – Molex 43045-0400
Agata HMI / Lea SBC board supports one CAN interface obtained from CAN1 interface of the IMX 8MP processor. 
CAN interface supports CAN2.0 B and CAN FD Physical Layer Transceiver Requirements. It is optimized for CAN FD at 2, 5 and 8 Mbps Operation.
The following table collects all the pins on CAN-FD port:






	Pin Number
	Pin name
	Description / Function
	I/O Type

	1
	GND-EARTH
	Shield Ground
	Power

	2
	GND
	Ground
	Power

	3
	CAN-H
	Can Bus 1 H Signal
	Input/Output

	4
	CAN-L
	Can Bus 1 L signal
	Input/Output


Table 13

[bookmark: _Toc193963701]I/O Expansion connector (CN3) – Molex 87831-2020
Agata HMi / Lea SBC boards provide an I/O Expansion connector to simplify connection to external board or peripheral.
The following table shows the details of the expansion connector used on the board:

	Model no
	Pin count
	Details

	87831-2020
	20
	Milli Grid 10x2 p2.0, Ms, DR


Table 14

Some I/O Expansion connector signals have a fixed function, other signals have a default configuration but can be customized by the user. Additional details are provided in the next subsections.
[bookmark: _Toc193963702]I/O Expansion connector in default configuration
Board Power Supply Output
5V and 3.3V output supply are available on expansion connector to power an external board. The maximum total current available on both 5V and 3.3V outputs is 0.2A. 

	[image: Avviso con riempimento a tinta unita]For safe operation, it is recommended not to exceed 50mA from each single power supply pin of the Expansion connector.




	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage

	1
	+5V0_VIO
	+5V0 output supply for external expansion board
	Power
	+5.0V

	2
	
	
	
	

	3
	+3V3_VIO
	+3V3 output supply for external expansion board
	Power
	+3.3V

	4
	
	
	
	


Table 15

Ground
The following table shows ground pin available on the I/O Expansion connector. GND is used on board as main ground for all peripherals. It is connected on board to PWR-GND through filters. 

	[bookmark: _Hlk179558721][image: Avviso con riempimento a tinta unita]It is suggested to connect all GND pin to Expansion board GND to optimize GND return path and signal shielding.



	Pin Number
	Pin name
	Description / Function
	I/O Type

	18
	GND
	Ground
	Power

	19
	
	
	

	20
	
	
	


Table 16

GPIOs
The following Expansion connector signals are default configured as GPIOs signals:

	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage
	i.MX 8MP Ball
	On-board Termination

	12
	GPIO1_IO15
	GPIO1_IO15
	I/O
	+3.3V
	B5
	33R series

	13
	GPIO1_IO01
	GPIO1_IO01
	I/O
	+3.3V
	E8
	33R series

	17
	GPIO-EXP-0
	I/O Expansion pin 
	I/O
	+3.3V
	n/a
	33R series

	18
	GPIO-EXP-1
	I/O Expansion pin 
	I/O
	+3.3V
	n/a
	33R series


Table 17

ECSPI
Agata HMI / Lea SBC boards provide two ECSPI ports on the I/O Expansion connector in its default configuration: ECSPI2 and ECSPI1
ECSPI2

	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage
	i.MX 8MP Ball
	On-board Termination

	9
	SPI2_MISO
	ECSPI2 MISO signal
	Input
	+3.3V
	AH20
	33R series

	8
	SPI2_MOSI
	ECSPI2 MOSI signal
	Output
	+3.3V
	AJ21
	33R series

	7
	SPI2_SCLK
	ECSPI2 Serial Clock 
	Output
	+3.3V
	AH21
	33R series

	6
	SPI2_SS0
	ECSPI2 Chip Select 0 
	Output
	+3.3V
	AJ22
	33R series


Table 18





ECSPI1

	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage
	i.MX 8MP Ball
	On-board Termination

	13
	SPI1_MISO
	ECSPI1 MISO signal
	Input
	+3.3V
	AD20
	33R series

	12
	SPI1_MOSI
	ECSPI1 MOSI signal
	Output
	+3.3V
	AC20
	33R series

	11
	SPI1_SCLK
	ECSPI1 Serial Clock 
	Output
	+3.3V
	AF20
	33R series

	10
	SPI1_SS0
	ECSPI1 Chip Select 0 
	Output
	+3.3V
	AE20
	33R series


Table 19

[bookmark: _Toc193963703]Audio Connector (CN8) – Molex MicroFit 43045-0400
CN7 connector provides a stereo headphone audio output and a microphone input, obtained from NAU88C22YG audio codec connected to i.MX 8MP SAI3 port. Bias is provided at the microphone input and it is controllable via software: 

	Pin Number
	Pin name
	Description
	I/O Type

	1
	AUDIO-OUT-L
	Headphone Right audio output
	Analog output

	2
	MIC-IN
	Microphone Input
	Analog input

	3
	AUDIO-OUT-R
	Headphone Left audio output
	Analog output

	4
	GND-A
	Audio Analog Ground
	Ground


Table 20

[bookmark: _Toc193963704]Buzzer (BZ1)
A small 8.5mm x 8.5mm magnetic buzzer is available on 3HI40xx / 3SB4000 boards. Buzzer resonant frequency is 4kHz and sound pressure level is up to 100dB. Part number is: Same Sky CMT-8504-100-SMT-TR.
The buzzer is driven by CPU PWM3 signal.

[bookmark: _Toc193963705]M.2 Key E (CN11)
Agata HMI / Lea SBC boards provide a standard M.2 key E connector to allow the insertion of custom M.2
Wi-Fi/BT modules.
If Wi-Fi option is selected in the ordering informations, Wi-Fi/BT module U-Blox M2-MAYA-W161-00C is pre-assembled on board.
SDIO channel SD2 and UART3 are used for module connection.

[bookmark: _Toc193963706]M.2 Key B (CN10)
Agata HMI / Lea SBC boards provide a standard M.2 key B connector to allow the insertion of custom M.2
LTE modules.
If LTE option is selected in the ordering informations LTE module Quectel EM05EFA-512-SGAS is pre-assembled on board.
USB Super Speed port from integrated USB HUB and audio channel SAI5 are used for module connection.
[bookmark: _Toc193963707]Camera (CN2) – Hirose FH41-28S-0.5SH
Digital camera connector CN2 is designed to connect to a MIPI CSI-2 camera with up to 4 lanes.
CN2 connector provides 5V power supply for the camera and an I2C bus for camera control (connected to CPU I2C3 bus). 
The following table shows camera connector pin assignment:

	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage
	On-board Termination

	[bookmark: _Hlk177998555]1
	GND
	Ground
	
	
	

	2
	CSI1_D3_DP
	MIPI CSI-2 Lane 3
	Diff. Input
	MIPI CSI-2
	

	3
	CSI1_D3_DN
	
	Diff. Input
	
	

	4
	GND
	Ground
	
	
	

	5
	CSI1_D2_DP
	MIPI CSI-2 Lane 2
	Diff. Input
	MIPI CSI-2
	

	6
	CSI1_D2_DN
	
	Diff. Input
	
	

	7
	GND
	Ground
	
	
	

	8
	CSI1_CLK0_DP
	MIPI CSI-2 Clock Lane
	Diff. Input
	MIPI CSI-2
	

	9
	CSI1_CLK0_DN
	
	Diff. Input
	
	

	10
	GND
	Ground
	
	
	

	11
	CSI1_D1_DP
	MIPI CSI-2 Lane 1
	Diff. Input
	MIPI CSI-2
	

	12
	CSI1_D1_DN
	
	Diff. Input
	
	

	13
	GND
	Ground
	
	
	

	14
	CSI1_D0_DP
	MIPI CSI-2 Lane 0
	Diff. Input
	MIPI CSI-2
	

	15
	CSI1_D0_DN
	
	Diff. Input
	
	

	16
	GND
	Ground
	
	
	

	17
	NC
	Not Connected
	
	
	

	18
	NC
	Not Connected
	
	
	

	19
	GND
	Ground
	
	
	

	20
	I2C3_SCL
	I2C for Camera Control
	Output
	1.8V
	4k7 Pullup

	21
	I2C3_SDA
	
	Bidir
	1.8V
	4k7 Pullup

	22
	GND
	Ground
	
	
	

	23
	NC
	Not Connected
	
	
	

	24
	NC
	Not Connected
	
	
	

	25
	+5V_CAMERA
	Camera Supply Output
	Power Output
	5.0V
	

	26
	+5V_CAMERA
	Camera Supply Output
	Power Output
	5.0V
	

	27
	+5V_CAMERA
	Camera Supply Output
	Power Output
	5.0V
	

	28
	GND
	Ground
	
	
	


Table 21
[bookmark: _Toc193963708]nanoSIM Card Slot (CN23) – TE 2336582-1
This is a standard nanoSIM connector with the following pinout:

	Pin Number
	Pin name
	Description / Function
	I/O Type
	Operating voltage
	On-board Termination

	1
	M2_SIM_PWR
	SIM Power
	
	
	

	2
	M2_SIM_RST
	SIM Reset
	I
	
	22R0 series

	3
	M2_SIM_CLK
	SIM Clock
	I
	
	22R0 series

	4
	SHIELD
	Shield
	
	
	

	5
	GND
	Ground
	
	
	

	6
	NC
	Not Connected
	
	
	

	7
	M2_SIM_DATA
	SIM Data
	I/O
	
	22R0 series

	8
	M2_SIM_DETECT
	SIM Detect
	O
	
	22R0 series


Table 22

SIM Signals are routed to M.2 Key B connector for LTE module. If LTE module is not installed, SIM connector is not used.


[bookmark: _Toc193963709]Ordering Information  
[bookmark: _Toc193963710]Lea SBC Ordering Codes

[image: ]
1 Configuration 2 include only the following sections: 2x Giga LAN Connectors, SIM connector, RTC, UART debug
connector, 2X USB connectors, HDMI connector.

[bookmark: _Toc193963711]Agata HMI Ordering Codes

[image: ]
(*) Some ordering code combinations are not allowed, for more information on ordering codes please contact Elettronica GF sales department.
[bookmark: _Toc536717850][bookmark: _Toc6323314][bookmark: _Toc19610050][bookmark: _Toc193963712]
Legal notes

Elettronica GF does not grant any license (express or implied) under any patent right, copyright, mask work right or other intellectual property right of Elettronica GF covering or relating to any combination, machine, or process in which its products or services might be or are used. Any provision or publication of any third party’s products or services does not constitute Elettronica GF’s approval, license, warranty or endorsement thereof.

Elettronica GF guarantees hardware product against defects in workmanship and material for a period of one (1) year from the date of shipment. Your sole remedy and Elettronica GF’s sole liability shall be for Elettronica GF, at its sole discretion, to either repair or replace the defective hardware product at no charge or to refund the purchase price. Shipment costs in both directions are the responsibility of the customer. This warranty is void if the hardware product has been altered or damaged by accident, misuse or abuse. 

Elettronica GF will not liable for any indirect, special, incidental or consequential damages of any kind or nature, including, without limitation, business interruption costs, loss of profit or revenue, loss of data, promotional or manufacturing expenses, overhead, costs or expenses associated whit warranty or intellectual property infringement claims, injury to reputation or loss of customers.

The product, including associated software and documentations, is not designed, authorized or warranted to be suitable for use in medical, military, aircraft, space or life support equipment nor in applications where failure or malfunction of the product can reasonably be expected to result in a personal injury, death or severe property or environmental damage. (conjointly, "High Risk Applications"). 
You understand and agree that your use of Elettronica GF product as a component in High Risk Applications is entirely at your risk. 

Customer’s recovery from Elettronica GF for any claim shall not exceed customer’s purchase price for the product giving rise to such claim irrespective of the nature of the claim, whether in contract, tort, warranty, or otherwise.

© Copyright 2024, Elettronica GF s.r.l. con socio unico - All Rights Reserved.
[bookmark: _Toc193963713]
Contact Information

Elettronica GF s.r.l. con socio unico 
Via Cà Bianca, 10 – 48018 Faenza (Ra) – Italy


Tel. (+39) 0546 622245 (r.a.) 
Fax (+39) 0546 622301

website: 		www.elettronicagf.it

technical support: 	technical.service@elettronicagf.it

sales: 			sales@elettronicagf.it
[bookmark: _Toc193963714]
Annex A - Safety and Environmental Requirements
[bookmark: _Toc193963715] EMC
Lea SBC and Agata HMI boards have been designed according to the standards EMC (electromagnetic compatibility). Depending on the target system, additional anti-interference precautions may be necessary.

[bookmark: _Toc193963716]ESD
ESD preventive measures are provided on Lea SBC and Agata HMI boards for all connectors.

	[image: Avviso con riempimento a tinta unita]Handle board and its parts with care.  Be sure to be grounded to avoid electrostatic discharges which may cause irreversible damage to the device.



[bookmark: _Toc193963717]Environmental operating conditions
· Operating temperature: 
	Model
	Commercial Grade1
	Industrial Grade1

	3SB4000
	0 °C to +70 °C
	-40 °C to +85 °C

	3HI40xx
	0 °C to +50 °C
	-20 °C to +70 °C


Table 23
· Relative air humidity (operation / storage): 	10 % to 90 % (not condensing)
________________________________________________________________________________
1 These temperatures are the ambient operating temperature ranges for the components used into Lea SBC / Agata HMI series, with exception of iMX8M Plus processor, which is specified on junction operating temperature range, 0-95°C for commercial version and -40-105°C for industrial version. Ambient operating temperature depends on the application and on the cooling measures applied

The 3SB4000 and 3HI40xx boards allowed ambient operating temperature depends on the application and on the cooling measures applied. Customer should consider specific thermal design for the final product based upon the specific environmental and operational conditions.
The thermal design should take into account at least the following criteria:

· Software use case
· Power consumption (results mainly from required calculating power and peripherals activated)
· Surrounding temperatures and existing airflow in case the system is mounted into a housing
· Thermal resistance of the heat dissipation paths within the system
[bookmark: _Toc193963718]RoHS compliance
Lea SBC, Agata HMI boards are RoHS compliant (all the used components and soldering processes are RoHS compliant).

[bookmark: _Toc193963719]PCB Specification
PCB Code: PGF0890
Base material:  FR4
UL flame class: UL94V-0

[bookmark: _Toc193963720]Batteries
A Standard CR1216 / CR1220 / CR1225 3V Coin Cell Battery could be used on 3HI40xx / 3SB4000 boards.
[bookmark: _Toc193963721]
Annex B - Mechanical drawing
[bookmark: _Toc193963722]Lea SBC board mechanical drawing
[image: ]
Figure 7: Lea SBC Layout – Top Side (left image) and Left Side (right image). All dimensions are expressed in mm.
[bookmark: _Hlk181806146]

[bookmark: _Toc193963723]Agata HMI board mechanical drawing
[bookmark: _Toc193963724]Agata HMIxxxxxP
Drawing available soon.


[bookmark: _Toc193963725]Agata HMIxxxxxQ
Drawing available soon.


[bookmark: _Toc193963726]Agata HMIxxxxxR
Drawing available soon.


[bookmark: _Toc193963727]Agata HMIxxxxxP
Drawing available soon.


[bookmark: _Toc193963728]Agata HMIxxxxxQFRONT VIEW

SIDE VIEW

[image: ]
[image: ]
TOP VIEW
BOTTOM VIEW
REAR VIEW
Figure 8: 3HI4005xxxxxQ Layout. All dimensions are in mm.

[bookmark: _Toc193963729]Agata HMI11xxxxxP
SIDE VIEW
FRONT VIEW

[image: ][image: ][image: ][image: ]
REAR VIEW
BOTTOM VIEW
Figure 9: 3HI4011xxxxxP Layout. All dimensions are in mm.

[bookmark: _Toc187411319][bookmark: _Toc193963730][image: ][image: ]Agata HMI21xxxxxP[image: ]
[image: ]
REAR VIEW
Figure 10: 3HI4021xxxxxP Layout. All dimensions are in mm.
BOTTOM VIEW
SIDE VIEW
FRONT VIEW

[bookmark: _Toc193963731]Annex C – Optical Characteristics
[bookmark: _Toc193963732]Display 7.1” (Agata HMI1)
Specifications available soon.

[bookmark: _Toc193963733]Display 10.1” (Agata HMI5xxxxxP / Agata HMI5xxxxxQ)
Test conditions:
· Panel lighting time: 30 minutes
· DVDD=3.3 V, IL=330 mA, Ta=25 °C

	Item
	Symbol
	Condition
	Value
	Unit

	
	
	
	Min.
	Typ.
	Max.
	

	Viewing angle
(CR ≥ 10)
	θL
	φ=180° (9 o’clock)
	80
	85
	89
	degree

	
	θR
	φ=0° (3 o’clock)
	80
	85
	89
	

	
	θT
	φ=90°
(12 o’clock)
	80
	85
	89
	

	
	θB
	φ=270°
(6 o’clock)
	80
	85
	89
	

	Response time
	TON
	Normal
θ=φ=0°

	--
	10
	20
	ms

	
	TOFF
	
	--
	15
	30
	ms

	Contrast ratio
	CR
	
	800
	1000
	--
	--

	Color chromaticity
	Wx
	
	0.26
	0.31
	0.36
	--

	
	Wy
	
	0.28
	0.33
	0.38
	

	Luminance
	L
	
	350
	450
	--
	cd/m2

	Luminance uniformity
	BUNI
	
	70
	75
	--
	%


Table 24:  Information taken from the display datasheet, under the specified test conditions.















[bookmark: _Toc193963734]Display 10.1” (Agata HMI5xxxxxR)
Test conditions:
· Panel lighting time: 30 minutes
· VDD=3.3 ± 0.3 V, Ta=25 °C

	Item
	Symbol
	Condition
	Value
	Unit

	
	
	
	Min.
	Typ.
	Max.
	

	Viewing angle
range
	Hor.
	θ3
	CR > 10
	--
	80
	--
	degree

	
	
	θ9
	
	--
	80
	--
	

	
	Vert.
	θ12
	
	--
	80
	--
	

	
	
	θ6
	
	--
	80
	--
	

	Color gamut (C light)
	--
	--
	--
	50
	--
	%

	Luminance contrast ratio
	CR
	θ=0°
	--
	800
	--
	--

	Transmittance
	T(%)
	
	--
	6.6
	--
	%

	White chromaticity
	xW
	
	0.235
	0.287
	0.337
	--

	
	yW
	
	0.263
	0.313
	0.363
	

	Reproduction of color
(C light)
	xR (red)
	
	0.538
	0.588
	0.638
	

	
	yR (red)
	
	0.298
	0.348
	0.398
	

	
	xG (green)
	
	0.281
	0.331
	0.381
	

	
	yG (green)
	
	0.533
	0.583
	0.633
	

	
	xB (blue)
	
	0.101
	0.151
	0.201
	

	
	yB (blue)
	
	0.075
	0.125
	0.175
	

	Response time (Rising + Falling)
	TRT
	Ta=25 °C
θ=0°
	--
	8
	--
	ms


Table 25: Information taken from the display datasheet, under the specified test conditions.
















[bookmark: _Toc193963735]Display 15.6” (Agata HMI11)
Test conditions:
· Panel lighting time: 20 minutes

	Item
	Symbol
	Condition
	Value
	Unit

	
	
	
	Min.
	Typ.
	Max.
	

	Contrast ratio
	CR
	θX=0°, θY=0°
Viewing normal angle
	800
	1000
	--
	--

	Response time
	TR
	
	--
	14
	16
	ms

	
	TF
	
	--
	11
	14
	

	Average luminance of white
	LAVE
	
	255
	300
	--
	cd/m2

	Color chromaticity
	Red
	Rx
	
	Typ. – 0.03
	0.658
	Typ. + 0.03
	--

	
	
	Ry
	
	
	0.328
	
	

	
	Green
	Gx
	
	
	0.275
	
	

	
	
	Gy
	
	
	0.574
	
	

	
	Blue

	Bx
	
	
	0.143
	
	

	
	
	By
	
	
	0.092
	
	

	
	White
	Wx
	
	
	0.314
	
	

	
	
	Wy
	
	
	0.361
	
	

	Color gamut
	C.G
	
	64
	69
	--
	%

	Viewing angle
	Horizontal
	θX+
	CR ≥ 10
	80
	89
	--
	degree

	
	
	θX-
	
	80
	89
	--
	

	
	Vertical
	θY+
	
	80
	89
	--
	

	
	
	θY-
	
	80
	89
	--
	

	White variation
	δW5p
	θX=0°, θY=0°
	80
	--
	--
	%

	
	δW13p
	
	65
	--
	--
	


Table 26: Information taken from the display datasheet, under the specified test conditions.















[bookmark: _Toc193963736]Display 21.5” (Agata HMI21)
Test conditions:
· Panel lighting time: 30 minutes
· VDD=5.0 V, Fv=60 Hz, Is=65 mA, Ta=25 °C

	Item
	Symbol
	Condition
	Value
	Unit

	
	
	
	Min.
	Typ.
	Max.
	

	Contrast ratio
	CR
	Center of screen
	2000
	3000
	--
	--

	Horizontal viewing angle
	Right
	θR
	CR=10
	75
	89
	--
	degree

	
	Left
	θL
	
	75
	89
	--
	

	Vertical viewing angle
	Up
	φH
	
	75
	89
	--
	

	
	Down
	φL
	
	75
	89
	--
	

	Horizontal viewing angle
	Right
	θR
	CR=5
	75
	89
	--
	

	
	Left
	θL
	
	75
	89
	--
	

	Vertical viewing angle
	Up
	φH
	
	75
	89
	--
	

	
	Down
	φL
	
	75
	89
	--
	

	Response time
	TR
	--
	--
	13
	28
	ms

	
	TF
	
	--
	5
	8
	

	
	TR+TF
	
	--
	18
	36
	

	Color coordinates (CIE 1931)
	Red x
	Rx
	--
	0.622
	0.652
	0.682
	--

	
	Red y
	Ry
	
	0.305
	0.335
	0.365
	

	
	Green x
	Gx
	
	0.291
	0.321
	0.351
	

	
	Green y
	Gy
	
	0.595
	0.625
	0.655
	

	
	Blue x
	Bx
	
	0.123
	0.153
	0.183
	

	
	Blue y
	By
	
	0.037
	0.067
	0.097
	

	
	White x
	Wx
	
	0.285
	0.305
	0.335
	

	
	White y
	Wy
	
	0.298
	0.318
	0.348
	

	Crosstalk
	CT
	--
	--
	--
	2.0
	%

	Flicker
	FdB
	Center of screen
	--
	--
	-20
	dB

	Luminance of white
	YL
	--
	280
	300
	cd/m2


Table 27: Information taken from the display datasheet, under the specified test conditions.
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