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1 Introduction

Clelia SoM series is a family of highly integrated, high-performance and low power consumption System-on-Modules, based on NXP i.MX 8M MiniTM and  i.MX 8M NanoTM Application processors. 

The wide availability of peripherals offered from external connectors combined with resource scalability makes the Clelia SoM series ideal for a broad range of industrial applications.
Elettronica GF i.MX 8M Mini modules include all peripherals and devices needed to operate in order to simplify carrier board design and development and thus reduce product time to market.

Common Clelia SoM features include:

· High performance thanks to multi-core ARM Cortex-A53 architecture
· Low cost solution
· Low power consumption.

· Compactness, measuring only 40mm x 71mm, made possible by using modern SMD technologies and multi-layered board design

· 230 pin Card Edge connector
· General purpose applications

· Functional and Hardware compatibility with 3SM1004 series SoM based on NXP i.MX6

In order to facilitate customer baseboard development and product industrialization, all Clelia SoM series SOM modules have a single +3.3 V power supply input. Choosing MXM 2.0 connector allow to operate the modules in environments where reliability is required.
Elettronica GF i.MX 8M Mini SOM modules support Linux on Cortex-A cores and Free-RTOS on Cortex-M cores. 
Clelia SoM are compatible with all NXP i.MX 8M Mini processors variants. The SoM is pin-to-pin compatible with Clelia series SoM based on NXP i.MX 8M Nano for main features, some alternate functions or features may not be available on i.MX 8M Nano due to processor differences.
Following are the Clelia SoM main features:
	CPU

· NXP i.MX 8M Mini Solo\Dual\Quad Arm® Cortex®-A53 core

· Standard or Lite CPU options

· Supports Arm® Cortex®-A53 core frequency up to 1800 MHz

· Additional Cortex-M4F Core up to 400 MHz

DRAM MEMORY

· From 1 to 4GB DDR4 memory with 32 bit wide Bus 

STORAGE / BOOT MEMORY

· From 4 to 64 GB eMMC Flash memory
	I/O PERIPHERALS 


· 2 x USB  2.0 OTG

· 2 x SDIO 3.0 Bus Interfaces

· 1 x PCIe 2.0 Bus

· 4 x UART Interfaces with flow control

· 3 x ECSPI Interfaces

· 3 x I2C Interfaces

· 4 x PWM outputs

· 1 x GPT timer

· 1 x Ethernet 1Gbps with on-board PHY (optional)

· 1 x On-board CAN bus FD Controller (optional)

· 1 x 16 bit GPIO Expander (optional)

· More GPIOs available & SW configurable


	
	


	MULTIMEDIA AND HUMAN INTERFACE


· Video Processing Unit (VPU) (on standard CPU)

1080p60 H.264, VP8 encoder

1080p60 H265, VP9 decoder

1080p60 H264, VP8 decoder

· Graphics Processing Unit (GPU)

GCNanoUltra 3D GPU with OpenGL®ES 2.0
GC320 2D GPU
· MIPI-CSI Camera Interface (4-Lane)

· MIPI-DSI Display Interface (4-Lane) (optional)

· On-board single \ dual LVDS Display Interface (optional)

· Digital microphone PDM input

· Up to 5 x SAI inputs / outputs

· S/PDIF Audio input and output
	SYSTEM
· 230 pin edge connector

· Single +3.3 VDC ±5% power supply 

· On board regulators for all integrated functions

· Power consumption depends on MPU clock 
frequency / state. 

TEMPERATURE

· 0 to 85°C for commercial version

· -40 to 85°C for industrial version

OPERATING SYSTEMS

· Linux (Cortex® - A53 core)  +  FREERTOS (Cortex® - M4)




Reference Documents
Following documents have been referred in this user’s manual:

	N
	Document
	Link

	1
	i.MX 8M Mini Reference Manual / Datasheet
	Link

	2
	i.MX 8M Mini Power Consumption Measurement
	Link

	
	
	

	
	
	

	
	
	

	
	
	


2 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 

	CSPI 
	Configurable Serial Peripheral Interface 

	DDR4
	Double Data Rate4

	ECSPI 
	Enhanced Configurable Serial Peripheral Interface 

	EMI 
	External Memory Interface 

	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 

	MB 
	Mega Byte 

	NA
	Not Applicable

	MLB 
	Media local bus or MediaLB 

	NC 
	No connection 

	OS 
	Operating System 

	OTG 
	On-The-Go 

	PCB 
	Printed Circuit Board 

	PD
	Pull-Down

	PLL 
	Phase-Locked Loop 

	PMIC 
	Power Management Integrated Circuit 

	PU
	Pull-Up

	PWM 
	Pulse-Width Modulation 

	RTC 
	Real Time Clock 

	RX 
	Receive 

	SATA 
	Serial Advanced Technology Attachment 

	SDRAM 
	Synchronous Dynamic Random Access Memory 

	SOC
	System On a Chip

	SOM
	System On Module

	SPDIF 
	Sony Phillips Digital Interface 

	SSP 
	Synchronous Serial Ports 

	TX 
	Transmit 

	TTL 
	Transistor Transistor Logic 

	UART 
	Universal Asynchronous Receiver/Transmitter 

	ULPI 
	Ultra Low pin Interface 

	USB 
	Universal Serial Bus 


3 Module Block Diagram

[image: image1.emf]

Figure 1: i.MX8M Mini SOM block diagram
4 SoM Connector Pinouts
4.1 Connectors naming scheme

Top View

[image: image2.emf]
Bottom View

[image: image3.emf]
Figure 2: module connector naming scheme
4.2 Module main connector (CN1)
3SM1008M SOM Module is connected to carrier board with a 230-pin MXM 2.0 connector.
4.2.1 Main Connector Details
The following table shows the details of the connectors used on the SOM module:
	Model no
	Pin count

	Card Edge MXM 2.0
	230



Table 1
Following table shows some suitable connectors for baseboard and the respective stack heights:

	Model no
	Connector height
	Board to board distance

	Aces 88882-2DOM
	7.50 mm
	5.00 mm


Table 2
Reported board to board distance doesn’t include bottom side components height, but only the distance between carrier board and module PCBs. Please refer to Mechanical drawings section for further information.
	Do not insert or remove module from carrier board while it is powered on. Please assure that the system is unpowered before changing modules


4.2.2 SOM insertion procedure

	1) Insert gently the card at 30° Max.: 


[image: image4.jpg]



	2) Do not tilt the card against the connector during insertion
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	3) Push the card.

[image: image6.jpg]



	4) Rotate the card in position and fix it by screws (tightening torque for screws 0,3Nm)
[image: image7.jpg]





4.2.3 CN1 pinout Clelia SoM  Mini
	Pin No.
	Pin name
	i.MX8M Mini Ball
	i.MX8M Mini Pin Name
	Termination
	Voltage
	Suitable as GPIO
	GPIO
	Notes

	1
	MIPI-CSI-CLK-N
	A16
	MIPI_CSI_CLK_N
	-
	MIPI D-Phy
	No
	-
	Route MIPI differential couples as 100Ω impedance



	3
	MIPI-CSI-CLK-P
	B16
	MIPI_CSI_CLK_P
	-
	MIPI D-Phy
	No
	-
	

	5
	MIPI-CSI-D0-N
	A14
	MIPI_CSI_D0_N
	-
	MIPI D-Phy
	No
	-
	

	7
	MIPI-CSI-D0-P
	B14
	MIPI_CSI_D0_P
	-
	MIPI D-Phy
	No
	-
	

	9
	MIPI-CSI-D1-N
	A15
	MIPI_CSI_D1_N
	-
	MIPI D-Phy
	No
	-
	

	11
	MIPI-CSI-D1-P
	B15
	MIPI_CSI_D1_P
	-
	MIPI D-Phy
	No
	-
	

	13
	MIPI-CSI-D2-N
	A17
	MIPI_CSI_D2_N
	-
	MIPI D-Phy
	No
	-
	

	15
	MIPI-CSI-D2-P
	B17
	MIPI_CSI_D2_P
	-
	MIPI D-Phy
	No
	-
	

	17
	MIPI-CSI-D3-N
	A18
	MIPI_CSI_D3_N
	-
	MIPI D-Phy
	No
	-
	

	19
	MIPI-CSI-D3-P
	B18
	MIPI_CSI_D3_P
	-
	MIPI D-Phy
	No
	-
	

	21
	CCM-CLKO2
	AB9
	GPIO1_IO15
	-
	+3.3V
	Yes
	GPIO1_IO15
	-

	23
	GND
	-
	-
	-
	-
	-
	-
	-

	25
	+VUSB1
	F22
	USB1_VBUS
	R30k series
	+5.0V
	No
	-
	-

	27
	+VUSB2
	F23
	USB2_VBUS
	R30k series
	+5.0V
	No
	-
	-

	29
	GND
	-
	-
	-
	-
	-
	-
	-

	31
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	33
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	35
	GND
	-
	-
	-
	-
	-
	-
	-

	37
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	39
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	41
	GND
	-
	-
	-
	-
	-
	-
	-

	43
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	45
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	47
	GND
	-
	-
	-
	-
	-
	-
	-

	49
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	51
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	53
	RFU
	-
	-
	-
	-
	-
	-
	Not connected

	55
	EXP-GPIO1-IO7
	-
	-
	-
	+3.3V
	Yes
	-
	I2C GPIO expander

	57
	EXP-GPIO0-IO5
	-
	-
	-
	+3.3V
	Yes
	-
	I2C GPIO expander

	59
	SPDIF-RX_GPIO5-IO04
	AG9
	SPDIF_RX
	-
	+3.3V
	Yes
	GPIO5_IO04
	-

	61
	SPDIF-TX_GPIO5-IO03
	AF9
	SPDIF_TX
	-
	+3.3V
	Yes
	GPIO5_IO03
	-

	63
	GPIO3-IO22
	AC14
	SAI5_RXD1
	-
	+3.3V
	Yes
	GPIO3_IO22
	-

	65
	I2C4-SDA
	E13
	I2C4_SDA
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO21
	-

	67
	I2C4-SCL
	D13
	I2C4_SCL
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO20
	-

	69
	I2C2-SDA
	D9
	I2C2_SDA
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO17
	-

	71
	I2C2-SCL
	D10
	I2C2_SCL
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO16
	-

	73
	I2C3-SDA
	F10
	I2C3_SDA
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO19
	-

	75
	I2C3-SCL
	E10
	I2C3_SCL
	R2k2 PU
	+3.3V
	Yes
	GPIO5_IO18
	-

	77
	PWM1-OUT
	AF8
	SPDIF_EXT_CLK
	-
	+3.3V
	Yes
	GPIO5_IO05
	-

	79
	PWM2-OUT
	AD9
	GPIO1_IO13
	-
	+3.3V
	Yes
	GPIO1_IO13
	-

	81
	PWM4-OUT
	AD6
	SAI3_MCLK
	-
	+3.3V
	Yes
	GPIO5_IO02
	-

	83
	GPIO2-IO06
	U27
	SD1_DATA4
	-
	+3.3V
	Yes
	GPIO2_IO06
	-

	85
	GPIO3-IO20
	AC15
	SAI5_RXC
	-
	+3.3V
	Yes
	GPIO3-IO20
	-

	87
	SD2-VSELECT_GPIO1-IO04
	AG12
	GPIO1_IO04
	-
	+3.3V
	Yes
	GPIO1_IO04
	-

	89
	UART4-TX
	F18
	UART4_TXD
	
	+3.3V
	Yes
	GPIO5_IO29
	-

	91
	UART4-RX
	F19
	UART4_RXD
	
	+3.3V
	Yes
	GPIO5_IO28
	-

	93
	GPIO2-IO08
	W27
	SD1_DATA6
	-
	+3.3V
	Yes
	GPIO2_IO08
	-

	95
	GPIO5-IO01
	AF6
	SAI3_TXD
	-
	+3.3V
	Yes
	GPIO5_IO01
	-

	97
	SD2-CD_GPIO2-IO12
	AA26
	SD2_CD_B
	-
	+3.3V
	Yes
	GPIO2_IO12
	-

	99
	GPIO3-IO21
	AD18
	SAI5_RXD0
	-
	+3.3V
	Yes
	GPIO3_IO21
	-

	101
	EXP-GPIO0-IO2
	-
	-
	-
	+3.3V
	Yes
	-
	I2C GPIO expander

	103
	EXP-GPIO0-IO4
	-
	-
	R2k2 PU
	+3.3V
	Yes
	-
	I2C GPIO expander

	105
	EXP-GPIO0-IO1
	-
	-
	-
	+3.3V
	Yes
	-
	I2C GPIO expander

	107
	EXP-GPIO0-IO3
	-
	-
	-
	+3.3V
	Yes
	-
	I2C GPIO expander

	109
	GPIO4-IO10
	AB19
	SAI1_TXFS
	-
	+3.3V
	Yes
	GPIO4_IO10
	-

	111
	GND
	-
	-
	-
	-
	-
	-
	-

	113
	ECSPI3-SCLK
	E14
	UART1_RXD
	-
	+3.3V
	Yes
	GPIO5_IO22
	-

	115
	ECSPI3-MISO
	F15
	UART2_RXD
	-
	+3.3V
	Yes
	GPIO5_IO24
	-

	117
	ECSPI3-MOSI
	F13
	UART1_TXD
	-
	+3.3V
	Yes
	GPIO5_IO23
	-

	119
	ECSPI3-SS0_GPIO5-IO25
	E15
	UART2_TXD
	-
	+3.3V
	Yes
	GPIO5_IO25
	-

	Pin No.
	Pin name
	i.MX8M Mini Ball
	i.MX8M Mini Pin Name
	Termination
	Voltage
	Suitable as GPIO
	GPIO
	Notes

	121
	GPIO3-IO23
	AD13
	SAI5_RXD2
	-
	+3.3V
	Yes
	GPIO3_IO23
	-

	123
	ECSPI2-MISO
	A8
	ECSPI2_MISO
	-
	+3.3V
	Yes

	GPIO5_IO12
	Used on module for CAN Bridge

	125
	ECSPI2-SS0_GPIO5-IO13
	A6
	ECSPI2_SS0
	-
	+3.3V
	Yes
	
	-

	127
	ECSPI2-SCLK
	E6
	ECSPI2_SCLK
	R22 series
	+3.3V
	Yes1
	
	Used on module for CAN Bridge

	129
	ECSPI2-MOSI
	B8
	ECSPI2_MOSI
	-
	+3.3V
	Yes1
	
	

	131
	GPIO2-IO19
	AB26
	SD2_RESET_B
	-
	+3.3V
	Yes
	GPIO2_IO19
	-

	133
	GPIO3-IO19
	AB15
	SAI5_RXFS
	-
	+3.3V
	Yes
	GPIO3_IO19
	-

	135
	EXP-GPIO1-IO0
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	137
	GPIO3-IO25
	AD15
	SAI5_MCLK
	-
	+3.3V
	Yes
	GPIO3_IO25
	-

	139
	SAI2-MCLK
	AD19
	SAI2_MCLK
	-
	+3.3V
	Yes
	GPIO4_IO27
	-

	141
	BOOT-MODE0
	G26
	BOOT_MODE0
	R10k0 PD
	+3.3V
	No
	
	-

	143
	BOOT-MODE1
	G27
	BOOT_MODE1
	R10k0 PD
	+3.3V
	No
	
	-

	145
	GND
	-
	-
	-
	-
	-
	
	-

	147
	UART2-TX
	AG6
	SAI3_TXC
	-
	+3.3V
	Yes
	GPIO5_IO00
	-

	149
	UART2-RX
	AC6
	SAI3_TXFS
	-
	+3.3V
	Yes
	GPIO4_IO31
	-

	151
	UART2-CTS
	AG7
	SAI3_RXC
	-
	+3.3V
	Yes
	GPIO4_IO29
	-

	153
	UART2-RTS
	AF7
	SAI3_RXD
	-
	+3.3V
	Yes
	GPIO4_IO30
	-

	155
	UART3-TX
	B7
	ECSPI1_MOSI
	-
	+3.3V
	Yes
	GPIO5_IO07
	-

	157
	UART3-RX
	D6
	ECSPI1_SCLK
	-
	+3.3V
	Yes
	GPIO5_IO06
	-

	159
	UART3-CTS
	A7
	ECSPI1_MISO
	-
	+3.3V
	Yes
	GPIO5_IO08
	-

	161
	UART3-RTS
	B6
	ECSPI1_SS0
	-
	+3.3V
	Yes
	GPIO5_IO09
	-

	163
	SAI2-TXFS
	AD23
	SAI2_TXFS
	-
	+3.3V
	Yes
	GPIO4_IO24
	-

	165
	SAI2-TXC
	AD22
	SAI2_TXC
	-
	+3.3V
	Yes
	GPIO4_IO25
	-

	167
	SD1-WP_GPIO1-IO07
	AF11
	GPIO1_IO07
	
	+3.3V
	Yes
	GPIO1_IO07
	-

	169
	EXP-GPIO1-IO1
	-
	-
	R22 series
	+3.3V
	Yes
	
	I2C GPIO expander

	171
	SAI2-RXD0
	AC24
	SAI2_RXD0
	-
	+3.3V
	Yes
	GPIO4_IO23
	-

	173
	SAI2-TXD0
	AC22
	SAI2_TXD0
	-
	+3.3V
	Yes
	GPIO4_IO26
	-

	175
	GPIO4-IO00
	AG16
	SAI1_RXFS
	-
	+3.3V
	Yes
	GPIO4_IO00
	-

	177
	EXP-GPIO0-IO0
	-
	-
	R22 series
	+3.3V
	No
	
	I2C GPIO expander

	179
	GND
	-
	-
	-
	-
	-
	
	-

	181
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	183
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	185
	GPIO4-IO01
	AF16
	SAI1_RXC
	-
	+3.3V
	Yes
	GPIO4_IO01
	-

	187
	GPIO4-IO20
	AB18
	SAI1_MCLK
	-
	+3.3V
	Yes
	GPIO4_IO20
	-

	189
	CAN-RX

	-
	-
	R22 series
	CAN
	No
	
	-

	191
	CAN-TX2
	-
	-
	R22 series
	CAN
	No
	
	-

	193
	UART1-TX
	AC19
	SAI2_RXFS
	-
	+3.3V
	Yes
	GPIO4_IO21
	-

	195
	UART1-RX
	AB22
	SAI2_RXC
	-
	+3.3V
	Yes
	GPIO4_IO22
	-

	197
	UART1-CTS
	E18
	UART3_RXD
	-
	+3.3V
	Yes
	GPIO5_IO26
	-

	199
	UART1-RTS
	D18
	UART3_TXD
	-
	+3.3V
	Yes
	GPIO5_IO27
	-

	201
	GND
	-
	-
	-
	-
	-
	
	-

	203
	LVDS1-TX0-N_MIPI-DSI-D0-N

	A9
	MIPI_DSI_D0_N
	-
	MIPI/LVDS
	No
	
	Route MIPI / LVDS differential couples as 100Ω impedance

	205
	LVDS1-TX0-P_MIPI-DSI-D0-P3
	B9
	MIPI_DSI_D0_P
	-
	MIPI/LVDS
	No
	
	

	207
	GND
	-
	-
	-
	-
	-
	
	

	209
	LVDS1-TX1-N_MIPI-DSI-D1-N3
	A10
	MIPI_DSI_D1_N
	-
	MIPI/LVDS
	No
	
	Route MIPI / LVDS differential couples as 100Ω impedance

	211
	LVDS1-TX1-P_MIPI-DSI-D1-P3
	B10
	MIPI_DSI_D1_P
	-
	MIPI/LVDS
	No
	
	

	213
	GND
	-
	-
	-
	-
	-
	
	-

	215
	LVDS1-TX2-N_MIPI-DSI-D2-N3
	A12
	MIPI_DSI_D2_N
	-
	MIPI/LVDS
	No
	
	Route MIPI / LVDS differential couples as 100Ω impedance

	217
	LVDS1-TX2-P_MIPI-DSI-D2-P3
	B12
	MIPI_DSI_D2_P
	-
	MIPI/LVDS
	No
	
	

	219
	GND
	-
	-
	-
	-
	-
	
	-

	221
	LVDS1-CLK-N_MIPI-DSI-CLK-N3
	A11
	MIPI_DSI_CLK_N
	-
	MIPI/LVDS
	No
	
	Route MIPI / LVDS differential couples as 100Ω impedance

	223
	LVDS1-CLK-P_MIPI-DSI-CLK-P3
	B11
	MIPI_DSI_CLK_P
	-
	MIPI/LVDS
	No
	
	

	225
	GND
	-
	-
	-
	-
	-
	
	--

	227
	LVDS1-TX3-N_MIPI-DSI-D3-N3
	A13
	MIPI_DSI_D3_N
	-
	MIPI/LVDS
	No
	
	Route MIPI / LVDS differential couples as 100Ω impedance

	229
	LVDS1-TX3-P_MIPI-DSI-D3-P3
	B13
	MIPI_DSI_D3_P
	-
	MIPI/LVDS
	No
	
	


	Pin No.
	Pin name
	i.MX8M Mini Ball
	i.MX8M Mini Pin Name
	Termination
	Voltage
	Suitable as GPIO
	GPIO
	Notes


	2
	+VIO-3V3
	-
	-
	-
	+3.3V
	No
	
	-

	4
	RFU
	-
	-
	-
	-
	-
	
	

	6
	SYS-nRESET-IN
	-
	-
	
	+1.8V/+3.3V
	No
	
	-

	8
	SYS-nRESET-OUT
	-
	-
	R200 series
R10k PD
	+3.3V
	No
	
	-

	10
	PMIC-STBY-REQ-3V3
	-
	-
	R10k PD
	+3.3V
	No
	
	-

	12
	GND
	-
	-
	-
	-
	-
	
	-

	14
	+VDD-1V8
	-
	-
	-
	+1.8V
	No
	
	

	16
	+SODIMM-VDD-IN-3V3
	-
	-
	-
	+3.3V
	No
	
	Module main power supply input

	18
	+SODIMM-VDD-IN-3V3
	-
	-
	-
	+3.3V
	No
	
	

	20
	+SODIMM-VDD-IN-3V3
	-
	-
	-
	+3.3V
	No
	
	

	22
	+SODIMM-VDD-IN-3V3
	-
	-
	-
	+3.3V
	No
	
	

	24
	+SODIMM-VDD-IN-3V3
	-
	-
	-
	+3.3V
	No
	
	

	26
	USB1-OTG-OC_GPIO2-IO10
	R23
	SD1_RESET_B
	-
	+3.3V
	Yes
	GPIO2_IO10
	-

	28
	USB1-OTG-DP
	B22
	USB1_DP
	-
	USB
	No
	
	Route USB differential couple as 90Ω impedance

	30
	USB1-OTG-DN
	A22
	USB1_DN
	-
	USB
	No
	
	

	32
	USB1-OTG-ID
	D22
	USB1_ID
	R4k7 PU
R100 series
	+1.8V
	No
	
	-

	34
	USB-OTG-PWR_GPIO1-IO12
	AB10
	GPIO1_IO12
	-
	+3.3V
	Yes
	GPIO1_IO12
	-

	36
	GPIO2-IO11
	R24
	SD1_STROBE
	-
	+3.3V
	Yes
	GPIO2_IO11
	-

	38
	USB2-DN
	A23
	USB2_DN
	-
	USB
	No
	
	Route USB differential couple as 90Ω impedance

	40
	USB2-DP
	B23
	USB2_DP
	-
	USB
	No
	
	

	42
	USB2-OTG-OC_ GPIO2-IO09
	W26
	SD1_DATA7
	-
	+3.3V
	Yes
	GPIO2_IO09
	-

	44
	GBE-TRXN-3
	-
	-
	-
	+3.3V
	No
	
	Route LAN differential couple as 100Ω impedance

	46
	GBE-TRXP-3
	-
	-
	-
	+3.3V
	No
	
	

	48
	GBE-TRXN-2
	-
	-
	-
	+3.3V
	No
	
	Route LAN differential couple as 100Ω impedance

	50
	GBE-TRXP-2
	-
	-
	-
	+3.3V
	No
	
	

	52
	GBE-TRXN-1
	-
	-
	-
	+3.3V
	No
	
	Route LAN differential couple as 100Ω impedance

	54
	GBE-TRXP-1
	-
	-
	-
	+3.3V
	No
	
	

	56
	GBE-TRXN-0
	-
	-
	-
	+3.3V
	No
	
	Route LAN differential couple as 100Ω impedance

	58
	GBE-TRXP-0
	-
	-
	-
	+3.3V
	No
	
	

	60
	GBE-CTREF
	-
	-
	-
	+3.3V
	No
	
	-

	62
	GBE-LED-10-100
	-
	-
	-
	+3.3V
	No
	
	-

	64
	GBE-LED-1000
	-
	-
	-
	+3.3V
	No
	
	-

	66
	GBE-LED-ACT
	-
	-
	-
	+3.3V
	No
	
	-

	68
	CLKIN1
	H27
	CLKIN1
	R10k PU
	+3.3V
	No
	
	-

	70
	CLKIN2
	J27
	CLKIN2
	R10k PU
	+3.3V
	No
	
	-

	72
	GND
	-
	-
	-
	-
	-
	
	-

	74
	CLKOUT1
	H26
	CLKOUT1
	R22 series
	+3.3V
	No
	
	-

	76
	CLKOUT2
	J26
	CLKOUT2
	R22 series
	+3.3V
	No
	
	-

	78
	GND
	-
	-
	-
	-
	-
	
	-

	80
	PCIE-RXN-N
	A19
	PCIE_RXN_N
	-
	+1.8V
	No
	
	Route PCI-E differential couple as 85Ω impedance

	82
	PCIE-RXN-P
	B19
	PCIE_RXN_P
	-
	+1.8V
	No
	
	

	84
	GND
	-
	-
	-
	-
	-
	
	-

	86
	PCIE-TXN-N
	A20
	PCIE_TXN_N
	C100n series
	+1.8V
	No
	
	Route PCI-E differential couple as 85Ω impedance

	88
	PCIE-TXN-P
	B20
	PCIE_TXN_P
	C100n series
	+1.8V
	No
	
	

	90
	GND
	-
	-
	-
	-
	-
	
	-

	92
	PCIE-CLKN
	A21
	PCIE_CLK_N
	-
	+1.8V
	No
	
	Route PCI-E differential couple as 85Ω impedance

	94
	PCIE-CLKP
	B21
	PCIE_CLK_P
	-
	+1.8V
	No
	
	

	96
	GND
	-
	-
	-
	-
	-
	
	-

	98
	GPIO4-IO28
	AG8
	SAI3_RXFS
	-
	+3.3V
	Yes
	GPIO4_IO28
	-

	100
	SD1-DATA1
	Y26
	SD1_DATA0
	-
	+3.3V
	Yes
	GPIO2_IO03
	-

	102
	SD1-DATA0
	Y27
	SD1_DATA1
	-
	+3.3V
	Yes
	GPIO2_IO02
	-

	104
	SD1-CD_GPIO1-IO06
	AG11
	GPIO1_IO06
	-
	+3.3V
	Yes
	GPIO1_IO06
	-

	106
	SD1-CLK
	V26
	SD1_CLK
	R22 series
	+3.3V
	Yes
	GPIO2_IO00
	-

	108
	SD1-CMD
	V27
	SD1_CMD
	-
	+3.3V
	Yes
	GPIO2_IO01
	-

	110
	SD1-DATA3
	T26
	SD1_DATA3
	-
	+3.3V
	Yes
	GPIO2_IO05
	-

	112
	SD1-DATA2
	T27
	SD1_DATA2
	-
	+3.3V
	Yes
	GPIO2_IO04
	-

	114
	GPIO4-IO11
	AC18
	SAI1_TXC
	-
	+3.3V
	Yes
	GPIO4_IO11
	-

	116
	SD2-DATA1
	AB24
	SD2_DATA1
	-
	+3.3V
	Yes
	GPIO2_IO16
	-

	118
	SD2-DATA0
	AB23
	SD2_DATA0
	-
	+3.3V
	Yes
	GPIO2_IO15
	-

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Pin No.
	Pin name
	i.MX8M Mini Ball
	i.MX8M Mini Pin Name
	Termination
	Voltage
	Suitable as GPIO
	GPIO
	Notes

	120
	WDOG-B

	AG13
	GPIO1_IO02
	R100k PU / R100 series
	+3.3V
	No
	
	-

	122
	SD2-CLK
	W23
	SD2_CLK
	R22 series
	+3.3V
	Yes
	GPIO2_IO13
	-

	124
	SD2-CMD
	W24
	SD2_CMD
	-
	+3.3V
	Yes
	GPIO2_IO14
	-

	126
	SD2-DATA3
	V23
	SD2_DATA3
	-
	+3.3V
	Yes
	GPIO2_IO18
	-

	128
	SD2-DATA2
	V24
	SD2_DATA2
	-
	+3.3V
	Yes
	GPIO2_IO17
	-

	130
	GND
	-
	-
	-
	-
	-
	
	-

	132
	EXP-GPIO0-IO6
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	134
	GPIO4-IO18_BOOT-CFG14

	AG23
	SAI1_TXD6
	R4k7 PU
	+3.3V
	Yes
	GPIO4_IO18
	-

	136
	GPIO3-IO24
	AC13
	SAI5_RXD3
	-
	+3.3V
	Yes
	GPIO3_IO24
	-

	138
	EXP-GPIO0-IO7
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	140
	GPIO4-IO14_BOOT-CFG105
	AG21
	SAI1_TXD2
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO14
	-

	142
	GPIO4-IO04_BOOT-CFG25
	AG17
	SAI1_RXD2
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO04
	-

	144
	EXP-GPIO1-IO6
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	146
	GPIO4-IO05_BOOT-CFG35
	AF17
	SAI1_RXD3
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO05
	-

	148
	EXP-GPIO1-IO2
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	150
	GPIO4-IO15_BOOT-CFG115
	AF21
	SAI1_TXD3
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO15
	-

	152
	GPIO4-IO17_BOOT-CFG135
	AF22
	SAI1_TXD5
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO17
	-

	154
	EXP-GPIO1-IO5
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	156
	EXP-GPIO1-IO4
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	158
	EXP-GPIO1-IO3
	-
	-
	-
	+3.3V
	Yes
	
	I2C GPIO expander

	160
	GPIO4-IO02_BOOT-CFG05
	AG15
	SAI1_RXD0
	R4k7 PU
	+3.3V
	Yes
	GPIO4_IO02
	-

	162
	GPIO4-IO07_BOOT-CFG55
	AF18
	SAI1_RXD5
	R4k7 PU
	+3.3V
	Yes
	GPIO4_IO07
	-

	164
	GPIO4-IO13_BOOT-CFG95
	AF20
	SAI1_TXD1
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO13
	-

	166
	GPIO4-IO08_BOOT-CFG65
	AG19
	SAI1_RXD6
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO08
	-

	168
	GPIO4-IO09_BOOT-CFG75
	AF19
	SAI1_RXD7
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO09
	-

	170
	GPIO4-IO03_BOOT-CFG15
	AF15
	SAI1_RXD1
	R4k7 PU
	+3.3V
	Yes
	GPIO4_IO03
	-

	172
	GND
	-
	-
	-
	-
	-
	
	-

	174
	GPIO2-IO20
	AA27
	SD2_WP
	-
	+3.3V
	Yes
	GPIO2_IO20
	-

	176
	GPIO4-IO06_BOOT-CFG45
	AG18
	SAI1_RXD4
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO06
	-

	178
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	180
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	182
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	184
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	186
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	188
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	190
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	192
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	194
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	196
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	198
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	200
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	202
	PWM3-OUT
	AC9
	GPIO1_IO14
	-
	+3.3V
	Yes
	GPIO1_IO14
	-

	204
	GPIO4-IO12_BOOT-CFG85
	AG20
	SAI1_TXD0
	R4k7 PU
	+3.3V
	Yes
	GPIO4_IO12
	-

	206
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	208
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	210
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	212
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	214
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	216
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	218
	RFU
	-
	-
	-
	-
	-
	
	Not connected

	220
	GPIO2-IO07

	U26
	SD1_DATA5
	-
	+3.3V
	Yes
	GPIO2_IO07
	-

	222
	GPIO4-IO19_BOOT-CFG155
	AF23
	SAI1_TXD7
	R4k7 PD
	+3.3V
	Yes
	GPIO4_IO19
	-

	224
	GPIO4-IO16_BOOT-CFG125
	AG22
	SAI1_TXD4
	R4k7 PD
	+3.3V
	Yes
	
	-

	226
	GPIO1-IO08

	AG10
	GPIO1_IO08
	-
	+3.3V
	Yes
	GPIO1_IO08
	-

	228
	GPIO1-IO017
	AF14
	GPIO1_IO01
	-
	+3.3V
	Yes
	GPIO1_IO01
	-

	230
	RFU
	-
	-
	-
	-
	-
	
	Not connected


Table 3
4.3 Aux connector CN3 (optional)

An optional connector is available Clelia SoM Mini modules with additional LVDS video output interfaces for Dual LVDS display (available only if Dual LVDS ordering option is selected).
4.3.1 Aux connector details

The following table shows the details of the connectors used on the SOM module:

	Model no
	Pin count
	Details

	OMRON XF2M-3015-1A
	30
	FPC Connector 30p 0.5mm pitch, top and bottom contacts


Table 4
4.3.2 CN3 pinout

	Pin No.

	Pin Name

	Voltage

	1

	LVDS2-CLK-N

	LVDS

	2

	LVDS2-CLK-P

	LVDS

	3

	GND

	-

	4

	LVDS2-TX3-N

	LVDS

	5

	LVDS2-TX3-P

	LVDS

	6

	GND

	-

	7

	LVDS2-TX2-N

	LVDS

	8

	LVDS2-TX2-P

	LVDS

	9

	GND

	-

	10

	LVDS2-TX1-N

	LVDS

	11

	LVDS2-TX1-P

	LVDS

	12

	GND

	-

	13

	LVDS2-TX0-N

	LVDS

	14

	LVDS2-TX0-P

	LVDS

	15

	GND

	-

	16

	Not connected

	-

	17

	Not connected

	-

	18

	GND

	-

	19

	Not connected

	-

	20

	Not connected

	-

	21

	GND

	-

	22

	Not connected

	-

	23

	Not connected

	-

	24

	GND

	-

	25

	Not connected

	-

	26

	Not connected

	-

	27

	GND

	-

	28

	Not connected

	-

	29

	Not connected

	-

	30

	Not connected

	-


	
	


Table 5
5 System
5.1 Power Supply
The following block diagram shows the power supply scheme of Elettronica G Clelia SoM modules:
[image: image8.emf]
Figure 3
5.1.1 Power Supply Input (3.3V)
The module is powered by a single 3.3V power supply. Power consumption depends on the application and on the required peripherals.
	
	Min
	Typ
	Max

	Voltage Range
	3.0V
	3.3V
	3.6V


Table 6
Power consumption: TBD      
The total power consumption depends on the application and on which internal peripherals are used (for example: USB device, display, Ethernet, Power Supply Outputs, etc.).

For a realistic estimation of required power rating for a specific application and use case, please refer to AN12410 - i.MX 8M Mini Power Consumption measurement [2].
	Please connect all power supply and GND pins in order to avoid possible damages to the module.


5.1.1.1 Power Supply Input pins

Power supply pins on CN1 board-to-board connector are indicated in the following table:

	Pin Number
	Connector
	Pin Name
	Function

	16, 18, 20, 22, 24
	CN1
	+SODIMM-VDD-IN-3V3
	Module power supply input 3.3V


Table 7
5.1.1.2 Ground pins
GND pins on CN1 board-to-board connector are indicated in the following table:
	Pin Number
	Connector
	Pin Name
	Function

	12, 23, 29, 35, 41, 47, 72, 78, 84, 90, 96, 111, 130, 145, 172, 179, 201, 207, 213, 219, 225
	CN1
	GND
	Digital ground


Table 8
5.1.2 Power management IC

PCA9450 PMIC is used on the module to generate all voltages and is compliant with i.MX8M Mini voltage sequencing at power up and down. Voltages can be controlled by the i.MX 8M Mini CPU via I2C-1 interface dedicated for SOM usage and not available on SoM Module connector CN1. 
	Description
	I2C-1 Address

	PMIC PCA9450
	0b0100101 = 0x25 (7bit)


Table 9
5.1.3 External Power Supply Enable     
Signal +VIO-3V3 can be used to enable peripheral supplies on carrier board to avoid powering i.MX 8M Mini pins before PCA9450 supply sequence is completed.
	Description
	Direction
	Pin No.
	Connector
	Pin Name
	Operating Voltage

	Enable for peripheral supplies
	Output
	2
	CN1
	+VIO-3V3
	3.3V


Table 10
5.1.4 Power Supply Outputs   
Elettronica GF 3SM1008M SOM module provides the following supply outputs:

· +VDD-1V8

This supply is generated on the module by PMIC regulator. This supply is used on the module. The current available to supply off-module components is 500mA max. 

· +VIO-3V3
This supply is obtained by module power supply input +SODIMM-VDD-IN-3V3 with a series load switch enabled by +VDD-1V8 to be compliant with i.MX 8M Mini power supply sequence. +VIO-3V3 is used to power all module peripherals and i.MX 8M Mini I/O sections. +VIO-3V3 is provided as a reference timing to enable carrier peripherals power supplies and avoid powering i.MX 8M Mini pins before processor supply sequence is completed.

	Pin Number
	Connector
	Pin Name
	Function

	14
	CN1
	+VDD-1V8
	1.8V supply output

	2
	CN1
	+VIO-3V3
	3.3V supply output


Table 11
5.1.5 Reset
Reset signals available on module connector are shown in the following table:
	Function
	Direction
	Pin No.
	Connector
	Pin Name
	Operating Voltage

	Module Main reset input
	Input
	6
	CN1
	SYS-nRESET-IN
	1.8V / 3.3V

	Reset output
	Output
	8
	CN1
	SYS-nRESET-OUT
	3.3V


Table 12
A low pulse at pin SYS-nRESET-IN is reflected to a low pulse on PCA9450 PMIC reset input and cause the supply sequence to restart, resetting CPU. 
SYS-nRESET-IN is connected to PCA9450 reset input through a custom circuity to allow driving with either 3.3V or 1.8V signals.

Reset output mimic i.MX 8M Mini POR input status and can be used to reset external peripherals (like external HUBs ...). 
The following figure shows how to connect an external reset button using an external pull-up resistor connected to +SODIMM-VDD-IN-3V3 and a 100nF bypass capacitor:
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Figure 4
5.2 CPU
Clelia SoM Mini series modules support NXP i.MX 8M Mini Application processor family, based on ARM Cortex A53, ARM Cortex M4 and ARM Cortex M7 architectures.

The following table describes the main i.MX 8M CPU features:

	Processor Part Number
	Number of ARM cores
	Core Operating Frequency

	L1 Cache
	L2 Cache
	RAM Memory Interface
	GPU 3D
	Video Decode Acceleration
	Video Encode Acceleration

	i.MX 8M Mini
	Up to 4 x Cortex A53

	up to 1.8GHz per core
	32KB
	512KB
	32bit bus DDR4, up to 3200 MTps
	VivanteTM GC Nano Ultra
	1080p60 H.265, H.264, VP8, VP9
	1080p60 H.264, VP8

	
	1x Cortex M4
	Up to 400Mhz
	
	
	
	
	
	

	i.MX 8M Mini Lite
	Up to 4 x Cortex A532
	up to 1.8GHz per core
	32KB
	512KB
	32bit bus DDR4, up to 3200 MTps
	VivanteTM GC Nano Ultra
	n/a
	n/a

	
	1x Cortex M4
	Up to 400Mhz
	
	
	
	
	
	


Table 13
5.3 Boot configuration

5.3.1 Overview

The i.MX 8M Mini boot process begins at Power On Reset (POR) where the hardware reset logic forces the ARM core to begin execution starting from the on-chip boot ROM. Boot ROM code uses the state of BOOT-MODE[1:0] pins as well as the state of various eFuse and/or GPIO settings to determine the boot flow behavior of the device.
The following pins on the SOM module connector can be used to set i.MX8M Mini ROM code behavior after POR:

	Pin No.
	Connector
	Pin Name
	i.MX 8M Ball
	Alternate functions
	Operating Voltage
	Module Termination

	141
	CN1
	BOOT-MODE0
	G26
	Not available
	3.3V
	Pulldown-10k

	143
	CN1
	BOOT-MODE1
	G27
	Not available
	3.3V
	Pulldown-10k


Table 14
The following table shows the possible configurations for boot mode pins:
	BOOT-MODE-1
	BOOT-MODE-0
	Description

	0
	0
	Boot From Fuses

	0
	1
	Serial Downloader (USB1 OTG port)

	1
	0
	Internal Boot

	1
	1
	Reserved – Do not use


Table 15
	It is recommended to insert jumpers or dip-switches on BOOT-MODE lines to be able to enter serial download mode for boot device reprogramming for recovery purposes. If a faulty bootloader is programmed on the boot device, the only way to recover the board is to re-flash boot device using serial download mode.

	Even if USB1 OTG port is not required for the application, it is recommended to place a connector for internal use only to access serial download mode for bootloader recovery.


Please refer to document i.MX 8M Mini Reference Manual [1] for further information on boot configurations and parameters.
5.3.2 Serial Downloader Mode
The Serial Downloader provides a way to download a Program Image to the chip over USB serial connection. In this mode, the ROM programs WDOG-1 for a time-out specified by the fuse WDOG Time-out Select if the WDOG_ENABLE eFuse is 1, and then continuously polls for USB connection. If no activity is found on USB1 OTG and the watchdog timer expires, the ARM core is reset.
5.3.3 Internal Boot Mode
In internal boot mode, the processor continues to execute boot code from the internal boot ROM. The boot code performs hardware initialization, loads the Program Image from the chosen boot device, performs image validation using the HAB library, and then jumps to an address derived from the Program Image. If any error occurs during internal boot, the boot code jumps to the Serial Downloader mode.
When set to internal boot, the boot flow may be controlled by a combination of eFuse settings with an option of overriding the fuse settings using General Purpose I/O (GPIO) pins. The GPIO Boot Select FUSE (BT_FUSE_SEL) determines whether the ROM uses GPIO pins for a select number of configuration parameters or eFuses in this mode. 

· If BT_FUSE_SEL = 1, all boot options are controlled by i.MX8M Mini eFuses.
· If BT_FUSE_SEL = 0, specific boot configuration parameters may be set using GPIO pins rather than eFuses. 
GPIO overrides pin, named BOOT-CFGs, are configured on the module for booting from QSPI NOR Flash memory with factory installed bootloaders. Some BOOT-CFG pins are also available on the MXM main edge connector. If internal boot mode is selected, care must be taken when using the following pins to keep their status when they are sampled at power on reset release: 
	Pin Name
	Pin

No.
	Conn.
	Function
	i.MX 8M Ball
	Operating Voltage
	Status at reset
	Termination on module

	GPIO4-IO02_BOOT-CFG0
	160
	CN1
	BOOT_CFG[0]
	AG15
	3.3V
	High
	PU-4k7

	GPIO4-IO03_BOOT-CFG1
	170
	CN1
	BOOT_CFG[1]
	AF15
	3.3V
	High
	PU-4k7

	GPIO4-IO04_BOOT-CFG2
	142
	CN1
	BOOT_CFG[2]
	AG17
	3.3V
	Low
	PD-4k7

	GPIO4-IO05_BOOT-CFG3
	146
	CN1
	BOOT_CFG[3]
	AF17
	3.3V
	Low
	PD-4k7

	GPIO4-IO06_BOOT-CFG4
	176
	CN1
	BOOT_CFG[4]
	AG18
	3.3V
	Low
	PD-4k7

	GPIO4-IO07_BOOT-CFG5
	162
	CN1
	BOOT_CFG[5]
	AF18
	3.3V
	High
	PU-4k7

	GPIO4-IO08_BOOT-CFG6
	166
	CN1
	BOOT_CFG[6]
	AG19
	3.3V
	Low
	PD-4k7

	GPIO4-IO09_BOOT-CFG7
	168
	CN1
	BOOT_CFG[7]
	AF19
	3.3V
	Low
	PD-4k7

	GPIO4-IO12_BOOT-CFG8
	204
	CN1
	BOOT_CFG[8]
	AG20
	3.3V
	High
	PU-4k7

	GPIO4-IO13_BOOT-CFG9
	164
	CN1
	BOOT_CFG[9]
	AF20
	3.3V
	Low
	PD-4k7

	GPIO4-IO14_BOOT-CFG10
	140
	CN1
	BOOT_CFG[10]
	AG21
	3.3V
	Low
	PD-4k7

	GPIO4-IO15_BOOT-CFG11
	150
	CN1
	BOOT_CFG[11]
	AF21
	3.3V
	Low
	PD-4k7

	GPIO4-IO16_BOOT-CFG12
	224
	CN1
	BOOT_CFG[12]
	AG22
	3.3V
	Low
	PD-4k7

	GPIO4-IO17_BOOT-CFG13
	152
	CN1
	BOOT_CFG[13]
	AF22
	3.3V
	Low
	PD-4k7

	GPIO4-IO18_BOOT-CFG14
	134
	CN1
	BOOT_CFG[14]
	AG23
	3.3V
	High
	PU-4k7

	GPIO4-IO19_BOOT-CFG15
	222
	CN1
	BOOT_CFG[15]
	AF23
	3.3V
	Low
	PD-4k7


Table 16
5.3.4 Boot from Fuses Mode

Boot from Fuses mode is similar to the Internal Boot mode with one difference. In this mode, the GPIO boot override pins are ignored and the boot ROM code uses the boot eFUSE settings only.
5.3.5 BOOT-MODE pin usage example for internal boot mode

The following schematics show an example connection for BOOT-MODE pin where default state (no jumper inserted) is internal boot mode. When both jumpers are inserted, board boots in serial download mode for recovery:
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Figure 5
Please ensure that +3V3 supply used for BOOT-MODE pull-up resistors is already powered-on at POR release.
5.4 MEMORY
5.4.1 DDR4 SDRAM

Elettronica GF Clelia SOM mini Modules support up to 4GB (in x32 bit bus configuration) DDR4 total

memory.

5.4.2 eMMC (optional)

3SM1008M modules can support up tp 64GB eMMC flash chip, connected to i.MX 8M Mini SDIO channel SD3. For more information about ordering codes please refer to Ordering information chapter of this manual.

Please note that different eMMC sizes can be available upon specific customer requests.
5.4.3 SPI Flash

Clelia  modules include a 16 Mbit SPI serial Flash with high reliability (more than 100000 cycles and 20 years typical data retention), low power consumption and high-speed clock frequency.

SPI Flash is internally connected to QSPIA bus.
SPI Flash is used for the factory programmed bootloaders, as 3SM1008M modules are default-configured for SPI NOR Flash boot.

In that way SPI Flash can be used as a recovery device, if the eMMC or external SD get corrupted.

6 I/O Interfaces
Clelia SoM mini series modules are designed to maximize the number of interfaces and peripherals available on

the 230-pin MXM connector. However, due to i.MX 8M Mini pinmux limitation, not all the interfaces described in this section may be available simultaneously. Please check carefully if the required functionalities are available.
6.1 UARTs
Up to 4 x UARTs are available in the main board-to-board Connector (CN1) for carrier board usage.

Each of the UART modules support the following serial data transmit/receive protocols and configurations:

· 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)

· Programmable baud rates up to 4 MHz
· Two independent, 32-entry FIFOs for transmit and receive

· Serial IR interface low-speed, IrDA-compatible (up to 115.2 Kbit/s)
	UART pin names and function reported in the connector pin list reflects nomenclature indicated in NXP i.MX 8M Mini reference manuals. Therefore, in DCE mode, TX and CTS are outputs, RX and RTS are inputs.

	The max baud rate the UART ports can support is determined by the max frequency of the UART module clock divided by 16. For example, if the i.MX8M Mini SoC is configured by SW to provide a 80MHz UART module clock, UART port can transmit and receive serial data with the maximum baud rate 80Mhz / 16 = 5MHz.
The UART supports serial IR interface low speed. In the low speed IrDA mode, the max baud rate is 115.2 Kbit/s. To support the 115.2 Kbit/s, module_clock frequency must be higher or equal to 1.8432 MHz.


For more details on UARTs peripherals refer to i.MX8M Mini Reference Manual [1].
6.1.1 UART Connection Example to peripheral
	From i.MX8M Mini side (DCE mode)
	Dir.
	Peripheral Side

	UARTn-TX: Output
	→
	RXD: Input

	UARTn-RX: Input
	←
	TXD: Ouput

	UARTn-RTS: Input
	←
	RTS: Output

	UARTn-CTS: Output
	→
	CTS: Input


Table 17
In the following sub-chapters is shown which connector pins can be used for UARTs signals, and the corresponding i.MX8M Mini pin mux information.

6.1.2 UART 1

UART1 is configured in SW BSP as Debug UART.
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	i.MX 8M Mini Ball
	Alternate function
	Operating Voltage

	UART1-RTS
	I
	199
	CN1
	UART3_TXD
	D18
	1
	3.3V

	UART1-CTS
	O
	197
	CN1
	UART3_RXD
	E18
	1
	3.3V

	UART1-RX
	I
	195
	CN1
	SAI2_RXC
	AB22
	4
	3.3V

	UART1-TX
	O
	193
	CN1
	SAI2_RXFS
	AC19
	4
	3.3V


Table 18
6.1.3 UART 2 
	Due to pinmux limitations UART2 signals share the same i.MX 8M Mini pads with SAI3 peripheral. If this peripheral is not needed by the application these pins can be used for UART2 functionalities.


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	i.MX 8M

Mini Ball
	Alternate function
	Operating Voltage

	UART2-TX
	O
	147
	CN1
	SAI3_TXC
	AG6
	4
	3.3V

	UART2-RX
	I
	149
	CN1
	SAI3_TXFS
	AC6
	4
	3.3V

	UART2-CTS
	O
	151
	CN1
	SAI3_RXC
	AG7
	4
	3.3V

	UART2-RTS
	I
	153
	CN1
	SAI3_RXD
	AF7
	4
	3.3V


Table 19
6.1.4 UART 3 
	Due to pinmux limitations UART3 signals share the same i.MX 8M Mini pads with ECSPI1 peripheral. If this peripheral is not needed by the application these pins can be used for UART3 functionalities.


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	i.MX 8M 

Mini Ball
	Alternate function
	Operating Voltage

	UART3-TX
	O
	155
	CN1
	ECSPI1_MOSI
	B7
	1
	3.3V

	UART3-RX
	I
	157
	CN1
	ECSPI1_SCLK
	D6
	1
	3.3V

	UART3-CTS
	O
	159
	CN1
	ECSPI1_MISO
	A7
	1
	3.3V

	UART3-RTS
	I
	161
	CN1
	ECSPI1_SS0
	B6
	1
	3.3V


Table 20
6.1.5 UART 4
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	i.MX 8M 

Mini Ball
	Alternate function
	Operating Voltage

	UART4-TX
	O
	89
	CN1
	UART4_TXD
	F19
	0
	3.3V

	UART4-RX
	I
	91
	CN1
	UART4_RXD
	F18
	0
	3.3V


Table 21
6.2 I2C

Clelia SoM mini  I2C interfaces are implemented using the i.MX 8M Mini integrated I2C controller. There are up to 3 x I2C general purpose interfaces available (I2C1 is reserved for SoM usage and is not available on connector module).
All three I2C interfaces available on SoM connector are not used on SoM so all addresses are available for carrier board usage.

For more details on I2C peripherals refer to i.MX 8M Mini Reference Manual [1].

6.2.1 I2C2
If not used as I2C, these signals can be used for other alternate functions (GPIO).
The bus is available on the SoM Connector pins as shown in the following table:

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage
	Pullup integrated

	I2C2-SCL
	O
	71
	CN1
	I2C2_SCL
	0
	D10
	3.3V
	Yes – 2k20

	I2C2-SDA
	I/O
	69
	CN1
	I2C2_SDA
	0
	D9
	3.3V
	Yes – 2k20


Table 22
6.2.2 I2C3
If not used as I2C, these signals can be used for other alternate functions (GPIO).
The bus is available on the SoM Connector pins as shown in the following table.
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage
	Pullup integrated

	I2C3-SCL
	O
	75
	CN1
	I2C3_SCL
	0
	E10
	3.3V
	Yes – 2k20

	I2C3-SDA
	I/O
	73
	CN1
	I2C3_SDA
	0
	F10
	3.3V
	Yes – 2k20


Table 23
6.2.3 I2C4
If not used as I2C, these signals can be used for other alternate functions.
The bus is available on the SoM Connector pins as shown in the following table.

	Function
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage
	Pullup integrated

	I2C4-SCL
	O
	67
	CN1
	I2C4_SCL
	0
	D13
	3.3V
	Yes – 2k20

	I2C4-SDA
	I/O
	65
	CN1
	I2C4_SDA
	0
	E13
	3.3V
	Yes – 2k20


Table 24
6.3 ECSPI

Clelia SoM mini features up to 3 Enhanced Configurable SPI ports, which are obtained from the i.MX 8M Mini processor integrated ECSPI IP. ECSPI key features are:

· Full-duplex synchronous serial interface

· Master/slave configurable

· Chip select (SS) signal to support multiple peripherals

· Transfer continuation function allows unlimited length data transfers

· 32-bit wide by 64-entry FIFO for both transmitting and receiving data

· Polarity and phase of the chip select (SS) and SPI clock (SCLK) are configurable

· Direct Memory Access (DMA) support
In the following sub-chapters is shown which connector pins can be used for ECSPI signals, and the corresponding i.MX 8M Mini pin mux information.

For more details on ECSPI peripherals refer to i.MX 8M Mini Reference Manual [1].

6.3.1 ESCPI1
	Due to pinmux limitations ECSPI1 signals share the same i.MX 8M Mini pads with UART3 peripheral. 


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate function
	i.MX 8M 

Mini Ball
	Operating Voltage

	ECSPI1-MISO
	I
	155
	CN1
	ECSPI1_MOSI
	0
	B7
	3.3V

	ECSPI1-MOSI
	O
	157
	CN1
	ECSPI1_SCLK
	0
	D6
	3.3V

	ECSPI1-SCLK
	O
	159
	CN1
	ECSPI1_MISO
	0
	A7
	3.3V

	ECSPI1-SS0
	I
	161
	CN1
	ECSPI1_SS0
	0
	B6
	3.3V


6.3.2 ECSPI2
ECSPI2 is used on module for connection to CAN Bus Bridge, using chip select SS1 (GPIO1_IO09). If CAN Bus ordering code option is selected, this signals should be used only for ECSPI function. 

Chip select SS0 is free for carrier board usage:
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M 

Mini Ball
	Operating Voltage

	ECSPI2-MISO
	I
	123
	CN1
	ECSPI2_MISO
	0
	A8
	3.3V

	ECSPI2-MOSI
	O
	129
	CN1
	ECSPI2_MOSI
	0
	B8
	3.3V

	ECSPI2-SCLK
	O
	127
	CN1
	ECSPI2_SCLK
	0
	E6
	3.3V

	ECSPI2-SS0_GPIO5-IO13
	I
	125
	CN1
	ECSPI2_SS0
	0
	A6
	3.3V
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6.3.3 ECSPI3

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M 

Mini Ball
	Operating Voltage

	ECSPI3-MISO
	I
	115
	CN1
	UART2_RXD
	1
	F15
	3.3V

	ECSPI3-MOSI
	O
	117
	CN1
	UART1_TXD
	1
	F13
	3.3V

	ECSPI3-SCLK
	O
	113
	CN1
	UART1_RXD
	1
	E14
	3.3V

	ECSPI3-SS0
	I
	119
	CN1
	UART2_TXD
	1
	E15
	3.3V


Table 26

6.4 SDIO bus

Clelia SoM mini modules feature 3 x MMC / SD / SDIO host interfaces connected to the Freescale i.MX 8M Mini integrated “Ultra Secured Digital Host Controller” (uSDHC). The following features are supported by uSDHC:
· Conforms to the SD Host Controller Standard Specification version 2.0 / 3.0
· Compatible with the MMC System Specification version 4.2/4.3/4.4/4.41/5.0/5.1

· Compatible with the SDIO Card Specification version 3.0 and supports the Extended Capacity SD Memory Card

· Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC, MMC plus, and MMC RS cards
· Card bus clock frequency up to 208 MHz
SD3 channel is used on module to connect to integrated eMMC. SD1 and SD2 channels are free and available on the SoM connector to connect to external sd cards, wifi modules …

In the following sub-chapters is shown which connector pins can be used for SDIO signals, and the corresponding i.MX 8M Mini pin mux information.

For more details on SD peripherals refer to i.MX 8M Mini Reference Manual [1].
6.4.1 SD1

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	SD1-CLK
	O
	106
	CN1
	SD1_CLK
	0
	V26
	3.3V

	SD1-CMD
	I/O
	108
	CN1
	SD1_CMD
	0
	V27
	3.3V

	SD1-DATA0
	I/O
	102
	CN1
	SD1_DATA0
	0
	Y27
	3.3V

	SD1-DATA1
	I/O
	100
	CN1
	SD1_DATA1
	0
	Y26
	3.3V

	SD1-DATA2
	I/O
	112
	CN1
	SD1_DATA2
	0
	T27
	3.3V

	SD1-DATA3
	I/O
	110
	CN1
	SD1_DATA3
	0
	T26
	3.3V

	GPIO2-IO06
	I/O
	83
	CN1
	SD1_DATA4
	0
	U27
	3.3V

	 GPIO2-IO07 
	I/O
	220
	CN1
	SD1_DATA5
	0
	U26
	3.3V

	GPIO2-IO08
	I/O
	93
	CN1
	SD1_DATA6
	0
	W27
	3.3V

	GPIO2-IO09 
	I/O
	42
	CN1
	SD1_DATA7
	0
	W26
	3.3V

	GPIO2-IO10 
	I
	26
	CN1
	SD1_RESET_B
	0
	R23
	3.3V

	GPIO2-IO11 
	O
	36
	CN1
	SD1_STROBE
	0
	R24
	3.3V

	SD1-CD_GPIO1-IO06
	I
	104
	CN1
	GPIO1_IO06
	5
	AA26
	3.3V

	SD1-WP_GPIO1-IO07
	I
	167
	CN1
	GPIO1_IO07
	5
	AF11
	3.3V
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6.4.2 SD2

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	SD2-CLK
	O
	122
	CN1
	SD2_CLK
	0
	W23
	3.3V

	SD2-CMD
	I/O
	124
	CN1
	SD2_CMD
	0
	W24
	3.3V

	SD2-DATA0
	I/O
	118
	CN1
	SD2_DATA0
	0
	AB23
	3.3V

	SD2-DATA1
	I/O
	116
	CN1
	SD2_DATA1
	0
	AB24
	3.3V

	SD2-DATA2
	I/O
	128
	CN1
	SD2_DATA2
	0
	V24
	3.3V

	SD2-DATA3
	I/O
	126
	CN1
	SD2_DATA3
	0
	V23
	3.3V

	SD2-CD_GPIO2-IO12
	I
	97
	CN1
	SD2_CD_B
	0
	AA26
	3.3V

	SD2-VSELECT_GPIO1-IO04
	I/O
	87
	CN1
	GPIO1_IO04
	1
	AG12
	3.3V

	GPIO2_IO20
	I
	85
	CN1
	SD2_WP
	0
	AA27
	3.3V

	GPIO2-IO19 
	I
	131
	CN1
	SD2_RESET_B
	0
	AB26
	3.3V


Table 28
6.5 PWM

Up to four i.MX 8M Mini PWM signals are available on 3SM1008M SoM module. 

i.MX 8M Mini PWM subsystem features are the following:

· 16-bit up-counter with clock source selection

· 4 x 16 FIFO to minimize interrupt overhead

· 12-bit prescaler for division of clock

· Sound and melody generation

· Active high or active low configured output

· Can be programmed to be active in low-power mode

· Can be programmed to be active in debug mode

· Interrupts at compare and rollover

For more details on PWM peripherals refer to i.MX8M Mini Reference Manual [1].
The following table shows module connector pins assigned to PWM:
	Due to pinmux limitations PWM signals share the same i.MX 8M Mini pads SPDIF, GPIO1 and SAI3 peripherals. If those peripherals are not needed by the application these pins can be used for PWM functionalities. 


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	PWM1-OUT 
	O
	77
	CN1
	SPDIF_EXT_CLK
	1
	AF8
	3.3V

	PWM2-OUT
	O
	79
	CN1
	GPIO1_IO13
	5
	AD9
	3.3V

	PWM3-OUT
	O
	202
	CN1
	GPIO1_IO14
	5
	AC9
	3.3V

	PWM4-OUT
	O
	81
	CN1
	SAI3_MCLK
	1
	AD6
	3.3V


Table 29
6.6 USB

The i.MX 8M Mini USB controller consists of two independent USB controller cores: two On-The-Go (OTG) controller core. Each controller core support UTMI interfaces according to its feature. Both the controller cores are single-port cores. For the OTG core, there is only one port. It can be used as either a downstream or an upstream port. 
For more details on USB peripherals refer to i.MX 8M Mini Reference Manual [1].
6.6.1 USB1 OTG port

	The voltage level for the USB-OTG-ID is 1.8V, for USB-OTG-PWR signals is 3.3V. Steady state voltages above their nominal voltages applied to these signals may damage the i.MX 8M Mini CPU.

	USB1 is used for serial download mode recovery. Even if USB1 OTG port is not required for the application, it is recommended to place a connector for internal use only to access serial download mode for bootloader recovery.


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	USB1-OTG-DP
	I/O
	28
	CN1
	USB1_DP
	Not muxed
	B22
	3.3V

	USB1-OTG -DN
	I/O
	30
	CN1
	USB1_DN
	Not muxed
	A22
	3.3V

	+VUSB1
	I
	25
	CN1
	USB1_VBUS
	Not muxed
	F22
	5V

	USB1-OTG-ID
	I
	32
	CN1
	USB1_ID
	Not muxed
	D22
	1.8V

	USB-OTG-PWR_GPIO1-IO12
	O
	34
	CN1
	GPIO1_IO12
	1
	AB10
	3.3V

	USB1-OTG-OC_GPIO2-IO10
	O
	26
	CN1
	SD1_RESET_B
	5
	R23
	3.3V
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Please note that a 4k70 pull-up resistor on USB0-OTG-ID signal is integrated on module. Connect USB-OTG-ID pin to GND to use USB OTG port as a Host. Leave USB-OTG-ID pin unconnected to use USB OTG port as a Device. 
+VUSB1 is an input for i.MX 8M Mini and should always be connected to VBUS pin on USB connector. It is required by i.MX 8M mini to sense VBUS presence.
If USB1 OTG port is not used, +VUSB1 can be left unconnected and USB-OTG-OC and USB-OTG-PWR_EN can be used as GPIO for other functions.
6.6.2 USB2 port
USB2 port is configured on SoM as a Host port (USB2-OTG-ID tied to GND).

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	USB2-DP
	I/O
	40
	CN1
	USB2-DP
	Not muxed
	B23
	3.3V

	USB2-DN
	I/O
	38
	CN1
	USB2_DN
	Not muxed
	A23
	3.3V

	+VUSB2
	I
	27
	CN1
	USB2_VBUS
	Not muxed
	F23
	5V

	USB2-OTG-ID
	I
	49
	CN1
	USB2_ID
	Not muxed
	D23
	1.8V

	USB-OTG-PWR_GPIO1-IO12
	O
	34
	CN1
	GPIO1-IO12
	1
	AB10
	3.3V

	USB2-OTG-OC_ GPIO2-IO09
	O
	42
	CN1
	GPIO2-IO09
	5
	W26
	3.3V


Table 31
+VUSB2 is an input for i.MX 8M Mini and should always be connected to VBUS pin on USB connector. It is required by i.MX 8M Mini to sense VBUS presence.

If USB2 port is not used, +VUSB2 can be left unconnected and USB2-OTG-PWR can be used as GPIO for other functions.

6.7 10/100/1000 Ethernet (optional)
Gigabit Ethernet Media Access Controller is designed to support 10/100/1000 Mbps Ethernet/IEEE 802.3 networks. Atheros AR8035 Gigabit PHY transceiver is assembled on module.

For more details on Ethernet module refer to i.MX 8M Mini Reference Manual [1].
Ethernet signals on the module connector are indicated in the following table:
	Pin No.
	Conn. No
	Pin Name
	Operating Voltage

	58
	CN1
	GBE-TRXP0
	n/a

	56
	CN1
	GBE-TRXN0
	n/a

	54
	CN1
	GBE-TRXP1
	n/a

	52
	CN1
	GBE-TRXN1
	n/a

	50
	CN1
	GBE-TRXP2
	n/a

	48
	CN1
	GBE-TRXN2
	n/a

	46
	CN1
	GBE-TRXP3
	n/a

	44
	CN1
	GBE-TRXN3
	n/a

	62
	CN1
	GBE-LED-10-100
	3.3V

	64
	CN1
	GBE-LED-1000
	3.3V

	66
	CN1
	GBE-LED-ACT
	3.3V


Table 32
Led signals are active low in default configuration (weak internal pullup integrated in AR8035). If active high leds are required, place 10k pulldown resistors on Led signals.

The following table shows the meaning of the various combinations of LEDs:

	Symbol
	10M Link
	10M Active
	100M Link
	100M Active
	1000M Link
	1000M Active

	GBE-nLED-10-100
	Off
	Off
	On
	On
	Off
	Off

	GBE-nLED-1000
	Off
	Off
	Off
	Off
	On
	On

	GBE-nLED-ACT
	On
	Blink
	On
	Blink
	On
	Blink


Table 33
Transformer is required on carrier board, the following list show some suggested connector P/N with integrated magnetic:
· Pulse JD1-0002NL – Integrated magnetic 1000 Base-T RJ45 connector

· Pulse J0G-0009NL – Integrated magnetic 1000 Base-T RJ45 connector

· Bel Fuse L829-1J1T-43 – Integrated magnetic 1000 Base-T RJ45 connector
The following schematics shows the typical connections to magnetic/connector:
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Figure 6
TRX signals should be routed as 100-ohm differential pairs. Differential pairs must maintain symmetry, TXRP and TRXN must be equal length and symmetric with regards to shape, length and via count. 
6.8 CAN BUS (optional)
Clelia SoM mini module feature one CAN Bus interface via the integrated MCP2518FDT CAN Bridge.

Clelia SoM mini CAN Bus main features are:

· Arbitration Bit Rate up to 1 Mbps

· Data Bit Rate up to 8 Mbps

· CAN FD Controller modes
· Mixed CAN 2.0B and CAN FD Mode
· CAN 2.0B Mode

· Conforms to ISO 11898-1:2015
Following table shows SoM connector pins assigned to CAN function:

	Pin Name
	Dir
	Pin No.
	Conn. No
	Operating Voltage

	CAN-TX
	O
	191
	CN1
	3.3V

	CAN-RX
	I
	189
	CN1
	3.3V


Table 34
6.9 I2C GPIO Expander (optional)

Up to 39 GPIO pins are available on Clelia SoM mini modules main connector CN1. Other GPIOs may be available, depending on the used functions and i.MX 8M pinmux capabilities.
	Signals marked as BOOT-CFG are latched at POR release to configure boot device as explained in the boot configuration chapter. If using internal boot mode and using these signals as inputs, drive these signals with tristate buffer and enable only after SOM is powered-up. See chapter Boot Configuration for more details. 


Please refer to CN1 connector pinout (section 5 of this manual) for more details on available GPIO pins.
An optional I2C GPIO expander based on PCAL6416 IC can be included in 3SM1008M SoM modules in order to increase the number of available GPIO pins.

Following table shows SoM connector pins assigned to GPIO expander:

	Pin Name
	Dir
	Pin No.
	Conn. No
	Operating Voltage

	EXP-GPIO0-IO0
	I/O
	177
	CN1
	3.3V 

	EXP-GPIO0-IO1
	I/O
	105
	CN1
	3.3V

	EXP-GPIO0-IO2
	I/O
	101
	CN1
	3.3V

	EXP-GPIO0-IO3
	I/O
	107
	CN1
	3.3V

	EXP-GPIO0-IO4
	I/O
	103
	CN1
	3.3V

	EXP-GPIO0-IO5
	I/O
	57
	CN1
	3.3V

	EXP-GPIO0-IO6
	I/O
	132
	CN1
	3.3V

	EXP-GPIO0-IO7
	I/O
	138
	CN1
	3.3V

	EXP-GPIO1-IO0
	I/O
	137
	CN1
	3.3V

	EXP-GPIO1-IO1
	I/O
	169
	CN1
	3.3V

	EXP-GPIO1-IO2
	I/O
	148
	CN1
	3.3V

	EXP-GPIO1-IO3
	I/O
	158
	CN1
	3.3V

	EXP-GPIO1-IO4
	I/O
	156
	CN1
	3.3V

	EXP-GPIO1-IO5
	I/O
	154
	CN1
	3.3V

	EXP-GPIO1-IO6
	I/O
	144
	CN1
	3.3V

	EXP-GPIO1-IO7
	I/O
	55
	CN1
	3.3V


Table 35
6.10 PCI express

Clelia SoM mini is equipped with one PCI Express 2.0 x1 interface, using integrated i.MX 8M Mini PCI-e subsection.

i.MX 8M Mini PCIe 2.0 PHY supports both the 5 Gbps data rate of the PCI Express Gen 2.0 specifications as well as being backwards compatible to the 2.5Gb/s Gen 1.1 specification.

PCI Express includes the following cores:

· PCI Express Dual Mode (DM) core

· PCI Express Root Complex (RC) core

· PCI Express Endpoint (EP) core

PCI Express PHY Features:

· PCI Express Base Specification 4.0 compliance

· 2.5Gb/s, 5.0Gb/s, 8.0Gb/s and 16Gb/s Serializer/Deserializer

· PHY Interface for the PCI Express Architecture, Version 4.2 compliance

· Receiver Detection

· Spread Spectrum Clocking in Transmitter and Receiver

· Separate Refclk Independent SSC (SRIS) Architecture

· Continuous-Time Linear Equalizer and 5-tap adaptive Decision-Feedback Equalizer
For more technical details on PCIe section, refer to i.MX8M Mini Reference Manual [1].

100nF capacitors are integrated on module for clock and TX lines thus are not required on carrier board.

Place 100nF series capacitors on RX lines on carrier board near PCI-e connector.
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	PCIE-CLKN
	O
	92
	CN1
	PCIE_CLK_N
	Not muxed
	A21
	PCI-E

	PCIE-CLKP
	O
	94
	CN1
	PCIE_CLK_P
	Not muxed
	B21
	PCI-E

	PCIE-RXN-N
	I
	80
	CN1
	PCIE_RXN_N
	Not muxed
	A19
	PCI-E

	PCIE-RXN-P
	I
	82
	CN1
	PCIE_RXN_P
	Not muxed
	B19
	PCI-E

	PCIE-TXN-N
	O
	86
	CN1
	PCIE_TXN_N
	Not muxed
	A20
	PCI-E

	PCIE-TXN-P
	O
	88
	CN1
	PCIE_TXN_P
	Not muxed
	B20
	PCI-E


Table 36
6.11 Clock Control Module (CCM)
Clock Control Module (CCM) manages the on-chip module clocks. CCM receives clocks from PLLs and oscillators and creates clocks for on-chip peripherals through a set of multiplexers, dividers and gates. When entering or exiting a low power mode, CCM automatically turns on and off PLLs and peripheral clocks.
A single generic clock signal CCM-CLKO2 is available as output on 3SM1008M main connector.

For more details on CCM refer to i.MX 8M Mini Reference Manual [1].

Following table shows SoM connector signals assigned for CCM functionalities:

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	CCM-CLKO2
	O
	21
	CN1
	GPIO1_IO15
	6
	AB9
	3.3V


Table 37
6.12 Multimedia

6.12.1 Display interfaces
i.MX 8M Mini LCDIF (LCD Interface) is a simple display controller which has been widely used on i.MX chips.

The key features of the display controller include:

· Support 8-bit / 16-bit / 18-bit / 24-bit / 32-bit pixel depth

· Support DOTCLK mode for MIPI-DPI interface

· Support resolution up to 1920x1080p60 and 1800x1200p60

· Support one base layer and one graphics overlay with alpha blending
Depending on the selected ordering option, 3SM1008M SOM Modules can provide a MIPI DSI display output (directly from i.MX 8M Mini Application processor) or a LVDS display output (through a MIPI DSI ( LVDS bridge on SOM Module).

6.12.1.1 MIPI DSI display interface
Clelia SoM mini modules provide one MIPI-DSI display interface from i.MX 8M mini application processor. 
This chip supports one 4-lane MIPI DSI display with pixels from the LCDIF.  The key features of the MIPI DSI (controller and PHY) include:

· Compliant to MIPI-DSI standard v1.1

· Support up to 4 data lanes

· Support 80Mbps - 1.5Gbps data rate in high speed operation

· Support 10Mbps data rate in low power operation
For more details on MIPI-DSI interface refer to i.MX8M Mini Reference Manual [1].

Following table shows SoM connector signals assigned for MIPI DSI function:

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	MIPI-DSI-D3-P
	O
	229
	CN1
	MIPI_DSI_D3_P
	Not muxed
	B13
	MIPI

	MIPI-DSI-D3-N
	O
	227
	CN1
	MIPI_DSI_D3_N
	Not muxed
	A13
	MIPI

	MIPI-DSI-D2-P
	O
	217
	CN1
	MIPI_DSI_D2_P
	Not muxed
	B12
	MIPI

	MIPI-DSI-D2-N
	O
	215
	CN1
	MIPI_DSI_D2_N
	Not muxed
	A12
	MIPI

	MIPI-DSI-D1-P
	O
	211
	CN1
	MIPI_DSI_D1_P
	Not muxed
	B10
	MIPI

	MIPI-DSI-D1-N
	O
	209
	CN1
	MIPI_DSI_D1_N
	Not muxed
	A10
	MIPI

	MIPI-DSI-D0-P
	O
	205
	CN1
	MIPI_DSI_D0_P
	Not muxed
	B9
	MIPI

	MIPI-DSI-D0-N
	O
	203
	CN1
	MIPI_DSI_D0_N
	Not muxed
	A9
	MIPI

	MIPI-DSI-CLK-P
	O
	223
	CN1
	MIPI_DSI_CLK_P
	Not muxed
	B11
	MIPI

	MIPI-DSI-CLK-N
	O
	221
	CN1
	MIPI_DSI_CLK_N
	Not muxed
	A11
	MIPI


Table 38
6.12.1.2 LVDS (optional)

i.MX 8M LVDS Display Bridge (LDB) provides a single or dual LVDS display output interface.
When LVDS option is selected, SN65DSI84 or SN65DSI83 bridge is used on SOM for MIPI-DSI to LVDS conversion.

LVDS1 is available on MXM main edge connector (CN1), while LVDS0 is available on optional AUX connector (CN3).

	Function
	Dir
	Pin No.
	Conn. No
	Operating Voltage

	LVDS1-CLK-N_MIPI-DSI-CLK-N
	O
	221
	CN1
	LVDS

	LVDS1-CLK-P_MIPI-DSI-CLK-P
	O
	223
	CN1
	LVDS

	LVDS1-TX0-N_MIPI-DSI-D0-N
	O
	203
	CN1
	LVDS

	LVDS1-TX0-P_MIPI-DSI-D0-P
	O
	205
	CN1
	LVDS

	LVDS1-TX1-N_MIPI-DSI-D1-N
	O
	209
	CN1
	LVDS

	LVDS1-TX1-P_MIPI-DSI-D1-P
	O
	211
	CN1
	LVDS

	LVDS1-TX2-N_MIPI-DSI-D2-N
	O
	215
	CN1
	LVDS

	LVDS1-TX2-P_MIPI-DSI-D2-P
	O
	217
	CN1
	LVDS

	LVDS1-TX3-N_MIPI-DSI-D3-N
	O
	227
	CN1
	LVDS

	LVDS1-TX3-P_MIPI-DSI-D3-P
	O
	229
	CN1
	LVDS


Table 39
LVDS2 signals are available only if Dual LVDS option is selected

	Function
	Dir
	Pin No.
	Conn. No
	Operating Voltage

	LVDS2-CLK-N
	O
	221
	CN3
	LVDS

	LVDS2-CLK-P
	O
	223
	CN3
	LVDS

	LVDS2-TX0-N
	O
	203
	CN3
	LVDS

	LVDS2-TX0-P
	O
	205
	CN3
	LVDS

	LVDS2-TX1-N
	O
	209
	CN3
	LVDS

	LVDS2-TX1-P
	O
	211
	CN3
	LVDS

	LVDS2-TX2-N
	O
	215
	CN3
	LVDS

	LVDS2-TX2-P
	O
	217
	CN3
	LVDS

	LVDS2-TX3-N
	O
	227
	CN3
	LVDS

	LVDS2-TX3-P
	O
	229
	CN3
	LVDS


Table 40
6.12.2 MIPI CSI camera interface

Clelia SoM mini modules support one video input connected to CSI i.MX 8M Mini video input.

i.MX 8M Mini CSI is a simple camera interface. It captures the MIPI CSI input and saves the pixels into memory. The key features of the CSI include:

· Configurable interface logic to support most commonly available CMOS sensors

· 8-bit / 16-bit / 24-bit data port for YCbCr, YUV, or RGB data input

· Full control of 8-bit/pixel, 10-bit/pixel or 16-bit / pixel data format to 64-bit receive

· Support up to 1080p@60fps video capture
The chip supports one 4-lane MIPI CSI2 camera input. The key features of the MIPI CSI2 (controller and PHY) include:

· Compliant to MIPI-CSI2 standard

· Support up to 4 data lanes

· Support 80Mbps - 1.5Gbps data rate in high speed operation

· Support 10Mbps data rate in low power operation

· Support 5M pixel at 15 fps, 1080p60, 720p60, VGA at 60 fps
For more details on MIPI-CSI interface refer to i.MX 8M Mini Reference Manual [1].

Following table shows SoM connector signals assigned for MIPI CSI function:
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	MIPI-CSI-CLK-N
	I
	1
	CN1
	MIPI_CSI_CLK_N
	Not muxed
	A16
	n/a

	MIPI-CSI-CLK-P
	I
	3
	CN1
	MIPI_CSI_CLK_P
	Not muxed
	B16
	n/a

	MIPI-CSI-D0-N
	I
	5
	CN1
	MIPI_CSI_D0_N
	Not muxed
	A14
	n/a

	MIPI-CSI-D0-P
	I
	7
	CN1
	MIPI_CSI_D0_P
	Not muxed
	B14
	n/a

	MIPI-CSI-D1-N
	I
	9
	CN1
	MIPI_CSI_D1_N
	Not muxed
	A15
	n/a

	MIPI-CSI-D1-P
	I
	11
	CN1
	MIPI_CSI_D1_P
	Not muxed
	B15
	n/a

	MIPI-CSI-D2-N
	I
	13
	CN1
	MIPI_CSI_D2_N
	Not muxed
	A17
	n/a

	MIPI-CSI-D2-P
	I
	15
	CN1
	MIPI_CSI_D2_P
	Not muxed
	B17
	n/a

	MIPI-CSI-D3-N
	I
	17
	CN1
	MIPI_CSI_D3_N
	Not muxed
	A18
	n/a

	MIPI-CSI-D3-P
	I
	19
	CN1
	MIPI_CSI_D3_P
	Not muxed
	B18
	n/a


Table 41
6.12.3 Sony/Philips Digital interface (SPDIF)

The Sony/Philips Digital Interface (SPDIF) audio block is a stereo transceiver integrated in i.MX 8M chip that allows the processor to receive and transmit digital audio.

For more details on SPDIF audio interface refer to i.MX 8M Mini Reference Manual [1].

Following table shows SoM connector signals assigned for SPDIF function:

	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	SPDIF-RX_GPIO5-IO04
	I
	59
	CN1
	SPDIF_RX
	0
	AG9
	3.3V

	SPDIF-TX_GPIO5-IO03
	O
	61
	CN1
	SPDIF_TX
	0
	AF9
	3.3V


Table 42
6.12.4 Synchrounous Audio Interface (SAI)
3SM1008M SoM modules provides up to 4 synchronous audio interfaces (SAI) that support fullduplex serial interface with frame synchronization such as I2S, AC97, TDM, and codec/DSP interfaces.

The key features of the SAI include
:
· Transmitter with independent bit clock and frame sync supporting 2 data lines
· Receiver with independent bit clock and frame sync supporting 2 data lines

· Each data line can support a maximum Frame size of 32 words

· Word size of between 8-bits and 32-bits

· Word size configured separately for first word and remaining words in frame

· Asynchronous 128 x 32-bit FIFO for each transmit and receive data line

· Supports graceful restart after FIFO error

· Supports automatic restart after FIFO error without software intervention

· Supports packing of 8-bit and 16-bit data into each 32-bit FIFO word

· Supports combining multiple data line FIFOs into single data line FIFO

· Independent 32-bit timestamp counters and bit counters for monitoring transmit and receive progress

For more details on SAI audio interface refer to i.MX 8M Mini Reference Manual [1].

Following table shows SoM connector signals assigned for SAI1 function:

	Due to pinmux limitations SAI5 signals share the same i.MX 8M Mini pads with GPIO4 and peripheral. If this peripheral is not needed by the application these pins can be used for SAI5 functionalities.

	Signals marked as BOOT-CFG are latched at POR release to configure boot device as explained in the boot configuration chapter. If using internal boot mode and using these signals as inputs, drive these signals with tristate buffer and enable only after SOM is powered-up. See chapter Boot Configuration for more details. 


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	GPIO4-IO20
	I/O
	187
	CN1
	SAI1_MCLK
	0
	AB18
	3.3V

	GPIO4-IO10
	I/O
	109
	CN1
	SAI1_TXFS
	0
	AB19
	3.3V

	GPIO4-IO11
	I/O
	114
	CN1
	SAI1_TXC
	0
	AC18
	3.3V

	GPIO4-IO12_BOOT-CFG8
	O
	204
	CN1
	SAI1_TXD0
	0
	AG20
	3.3V

	GPIO4-IO13_BOOT-CFG9
	O
	164
	CN1
	SAI1_TXD1
	0
	AF20
	3.3V

	GPIO4-IO14_BOOT-CFG10
	O
	140
	CN1
	SAI1_TXD2
	0
	AG21
	3.3V

	GPIO4-IO15_BOOT-CFG11
	O
	150
	CN1
	SAI1_TXD3
	0
	AF21
	3.3V

	GPIO4-IO16_BOOT-CFG12
	O
	224
	CN1
	SAI1_TXD4
	0
	AG22
	3.3V

	GPIO4-IO17_BOOT-CFG13
	O
	152
	CN1
	SAI1_TXD5
	0
	AF22
	3.3V

	GPIO4-IO18_BOOT-CFG14
	O
	134
	CN1
	SAI1_TXD6
	0
	AG23
	3.3V

	GPIO4-IO19_BOOT-CFG15
	O
	222
	CN1
	SAI1_TXD7
	0
	AF23
	3.3V

	GPIO4-IO00
	I/O
	175
	CN1
	SAI1_RXFS
	0
	AG16
	3.3V

	GPIO4-IO01
	I/O
	185
	CN1
	SAI1_RXC
	0
	AF16
	3.3V

	GPIO4-IO02_BOOT-CFG0
	I
	160
	CN1
	SAI1_RXD0
	0
	AG15
	3.3V

	GPIO4-IO03_BOOT-CFG1
	I
	170
	CN1
	SAI1_RXD1
	0
	AF15
	3.3V

	GPIO4-IO04_BOOT-CFG2
	I
	142
	CN1
	SAI1_RXD2
	0
	AG17
	3.3V

	GPIO4-IO05_BOOT-CFG3
	I
	146
	CN1
	SAI1_RXD3
	0
	AF17
	3.3V

	GPIO4-IO06_BOOT-CFG4
	I
	176
	CN1
	SAI1_RXD4
	0
	AG18
	3.3V

	GPIO4-IO07_BOOT-CFG5
	I
	162
	CN1
	SAI1_RXD5
	0
	AF18
	3.3V

	GPIO4-IO08_BOOT-CFG6
	I
	166
	CN1
	SAI1_RXD6
	0
	AG19
	3.3V

	GPIO4-IO09_BOOT-CFG7
	I
	168
	CN1
	SAI1_RXD7
	0
	AF19
	3.3V


Table 46
Following table shows SoM connector signals assigned for SAI2 function:

	Due to pinmux limitations some SAI2 signals share the same i.MX 8M Mini pads with UART1 peripheral. If UART1 is not needed by the application, these pins can be used for SAI2 functionalities.


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	SAI2-MCLK
	I/O
	139
	CN1
	SAI2_MCLK
	0
	AD19
	3.3V

	SAI2-TXFS
	I/O
	163
	CN1
	SAI2_TXFS
	0
	AD23
	3.3V

	SAI2-TXC
	I/O
	165
	CN1
	SAI2_TXC
	0
	AD22
	3.3V

	SAI2-TXD0
	O
	173
	CN1
	SAI2_TXD0
	0
	AC22
	3.3V

	SAI2-RXD0
	I
	171
	CN1
	SAI2_RXD0
	0
	AC24
	3.3V

	UART1-TX
	I/O
	193
	CN1
	SAI2_RXFS
	0
	AC19
	3.3V

	UART1-RX
	I/O
	195
	CN1
	SAI2_RXC
	0
	AB22
	3.3V


Table 43
Following table shows SoM connector signals assigned for SAI3 function:

	Due to pinmux limitations SAI3 signals share the same i.MX 8M Mini pads with PWM4, UART2, GPIO4 and GPIO5 peripherals. If those peripherals are not needed by the application these pins can be used for SAI3 functionalities. 


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	PWM4-OUT
	I/O
	81
	CN1
	SAI3_MCLK
	0
	AD19
	3.3V

	UART2-RX
	I/O
	149
	CN1
	SAI3_TXFS
	0
	AD23
	3.3V

	UART2-TX
	I/O
	147
	CN1
	SAI3_TXC
	0
	AD22
	3.3V

	GPIO5-IO01
	O
	95
	CN1
	SAI3_TXD
	0
	AC22
	3.3V

	UART2-RTS
	I
	153
	CN1
	SAI3_RXD
	0
	AC24
	3.3V

	GPIO4-IO28
	I/O
	98
	CN1
	SAI3_RXFS
	0
	AC19
	3.3V

	UART2-CTS
	I/O
	151
	CN1
	SAI3_RXC
	0
	AB22
	3.3V


Table 44
Following table shows SoM connector signals assigned for SAI5 function:

	Due to pinmux limitations SAI5 signals share the same i.MX 8M Mini pads with GPIO3 peripheral. If this peripheral is not needed by the application these pins can be used for SAI5 functionalities.


	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	GPIO3-IO25
	I/O
	137
	CN1
	SAI5_MCLK
	0
	AD15
	3.3V

	GPIO3-IO19
	I/O
	133
	CN1
	SAI5_RXFS
	0
	AB15
	3.3V

	GPIO3-IO20
	I/O
	85
	CN1
	SAI5_RXC
	0
	AC15
	3.3V

	GPIO3-IO21
	O
	99
	CN1
	SAI5_RXD0
	0
	AD18
	3.3V

	GPIO3-IO22
	I
	63
	CN1
	SAI5_RXD1
	0
	AC14
	3.3V

	GPIO3-IO23
	I/O
	121
	CN1
	SAI5_RXD2
	0
	AD13
	3.3V

	GPIO3-IO24
	I/O
	136
	CN1
	SAI5_RXD3
	0
	AC13
	3.3V


Table 45
Following table shows SoM connector signals assigned for SAI6 function:

	Due to pinmux limitations SAI6 signals share the same i.MX 8M Mini pads with SAI1 peripheral. Please be sure two check if all the signals required by the application are available when using the two peripherals simultaneously.

	Signals marked as BOOT-CFG are latched at POR release to configure boot device as explained in the boot configuration chapter. If using internal boot mode and using these signals as inputs, drive these signals with tristate buffer and enable only after SOM is powered-up. See chapter Boot Configuration for more details. 


	Function
	Pin Name
	Dir
	Pin No.
	Conn. No
	i.MX 8M Pad Name
	Alternate Function
	i.MX 8M Mini Ball
	Operating Voltage

	SAI6_MCLK
	GPIO4-IO09_BOOT-CFG7
	I/O
	168
	CN1
	SAI1_RXD7
	1
	AF19
	3.3V

	
	GPIO4-IO19_BOOT-CFG15
	
	222
	
	SAI1_TXD7
	1
	AF23
	

	SAI6_RXC
	GPIO4-IO16_BOOT-CFG12
	I/O
	224
	CN1
	SAI1_TXD4
	1
	AG22
	3.3V

	
	GPIO4-IO06_BOOT-CFG4
	
	176
	
	SAI1_RXD4
	2
	AG18
	

	SAI6_RXD0
	GPIO4-IO17_BOOT-CFG13
	I/O
	152
	CN1
	SAI1_TXD5
	1
	AF22
	3.3V

	
	GPIO4-IO07_BOOT-CFG5
	
	162
	
	SAI1_RXD5
	2
	AF18
	

	SAI6_RXFS
	GPIO4-IO18_BOOT-CFG14
	O
	134
	CN1
	SAI1_TXD6
	1
	AG23
	3.3V

	
	GPIO4-IO08_BOOT-CFG6
	
	166
	
	SAI1_RXD6
	2
	AG19
	

	SAI6_TXC
	GPIO4-IO06_BOOT-CFG4
	I
	176
	CN1
	SAI1_RXD4
	1
	AG18
	3.3V

	
	GPIO4-IO16_BOOT-CFG12
	
	224
	
	SAI1_TXD4
	2
	AG22
	

	SAI6_TXD0
	GPIO4-IO07_BOOT-CFG5
	I/O
	162
	CN1
	SAI1_RXD5
	1
	AF18
	3.3V

	
	GPIO4-IO17_BOOT-CFG13
	
	152
	
	SAI1_TXD5
	2
	AF22
	

	SAI6_TXFS
	GPIO4-IO08_BOOT-CFG6
	I/O
	166
	CN1
	SAI1_RXD6
	1
	AG19
	3.3V

	
	GPIO4-IO18_BOOT-CFG14
	
	134
	
	SAI1_TXD6
	2
	AG23
	


7 Mechanical drawings

The mechanical drawing of 3SM1008M modules is shown in the following figures:
[image: image12.emf]
Figure 7: 3SM1008M Mechanical Drawings
[image: image13.emf]
Figure 8: 3SM1008M mounted on ACES 88882-2DOM connector
All dimensions are expressed in mm.
8 Safety Requirements and Regulations

8.1 EMC

Clelia SOM has been designed according to the standards EMC (electromagnetic compatibility).

Depending on the target system, additional anti-interference precautions may be necessary.
8.2 ESD

No special preventive measures were planned on the 3SM1008M SOM, the ESD protections must be

implemented on the baseboard.
8.3 Environmental operating conditions

· Operating temperature:

0 °C to +85 °C (Commercial Grade*)

-40 to +85 °C (Industrial Grade*)
· Permitted storage temperature: –40 °C to +85 °C

· Relative air humidity (operation / storage): 10 % to 90 % (not condensing)
*Commercial and Industrial Grade are the ambient operating temperature ranges for the components used

into 3SM1008M series, with exception of i.MX 8M processors, which are specified on junction operating

temperature range, 0 to +95°C for Commercial Grade, -40 to +105°C for Industrial Grade.
3SM1008M series 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.

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

· Consider usage of heat spreader or heatsink to optimize heat dissipation
8.4 RoHS compliance

3SM1008M SOM is RoHS compliant (all used components and soldering processes are RoHS compliant)

8.5 PCB Specification

PCB Code: PGF0670
Base material: FR4 – UL94 V-0
8.6 Batteries

No batteries are used on Clelia SoM. 

9 Ordering information
Standard ordering code

	Ordering Code
	Description

	3SM1008M6C2A3A1B_A0
	i.MX8 Mini Quad, DDR4 2GB, eMMC 8GB, CAN Bus, Dual LVDS, Ethernet, I\O Expander, Temp. -40 to 85°C


[image: image14.emf]
Not all code combinations are allowed, for more information on ordering codes please contact Elettronica GF sales department.

10 Contact Information

Elettronica GF s.r.l. 

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
    Elettronica GF s.r.l. Via Cà Bianca, 10 – 48018 – FAENZA (RA) Tel. (+39) 0546 622245 (r.a.) Fax (+39) 0546 622301


Web: � HYPERLINK "http://www.elettronicagf.it" �www.elettronicagf.it�   Mail: sales@elettronicagf.it








� There are some differences related to alternate functions or peripherals not available on both i.MX6 and i.MX 8M Mini / Nano processors. Check 3SM1004 and 3SM1008 User’s Manual for more detail on available peripherals and alternate functions.


� Please note that not all the functions may be available simultaneously, due to pin mux limitation of CPU case.  For more information, refer to NXP user’s manual.


� Some functions require transceiver or additional circuitry on expansion board.


� Please note that not all the functions may be available simultaneously, due to pin mux limitation of CPU case.  For more information, refer to NXP user’s manual.


� Some functions require transceiver or additional circuitry on expansion board.


� These temperatures are the ambient operating temperature ranges for the components used into SoM, with exception of iMX8M Mini processor, which is specified on junction operating temperature range, 0-95°C for commercial version and -40-105°C for industrial version. SoM ambient operating temperature depends on the application and on the cooling measures applied.


� If CAN Bus option is selected, these pins function must be ECSPI and cannot be modified to GPIO or other functions


� Available only if CAN ordering option is selected


� Depending on the selected ordering code options these signals can be either MIPI DSI video output or LVDS video output


� This signal is used on module for reset circuitry. Its function cannot be changed from watchdog output


� This signal is sampled at POR release to define boot sequence. Ensure to not change module termination or the module may not boot


� This signal is available only if GPIO Expander ordering option is not selected


� This signals are available only if LVDS ordering option is not selected


� Available core operating frequencies may depend on the chosen temperature range.


� Available in SOLO, DUAL and QUAD core version


� Note that some of the features are not supported across all SAI instances. Please refer to the i.MX 8M reference manual for more details on ports functionalities
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