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[bookmark: _Toc169170687]Introduction
1.1 [bookmark: _Toc42262056][bookmark: _Toc169170688]About This Document
This document provides information for designing a custom system carrier board for OSM(Open Standard Module) modules. 
It includes Signal Descriptions, Routing Guidelines, and Trace Length Guidelines. The main purpose is designing the Carrier Board for helping customers fast and easy using the module of Advantech to be designed.

1.2 [bookmark: _Toc42262057][bookmark: _Toc169170689]Signal Table Terminology
Table 1 below describes the terminology used in this section for the Signal Description tables.
The “#” symbol at the end of the signal name indicates that the active or asserted state occurs when the signal is at a low voltage level. When “#” is not present, the signal is asserted when at a high voltage level.
The terms “Input” and “Output” and their abbreviations in Table 1 below refer to the Module's view, i.e. input is an input for the Module and not for the Carrier-Board.

1.3 [bookmark: _Toc42262058][bookmark: _Toc169170690]Terminology
[bookmark: _Toc148453096][bookmark: _Toc152777013][bookmark: _Toc169170822]Table 1 Conventions and Terminology
	Terminology
	Description

	ADC
	Analog to Digital Converter

	ARM
	Advanced RISC Machines---------------------------------------------- www.arm.com

	BCT
	Boot Configuration Table

	BSP
	(software) Board Support Package

	CAD
	Computer Aided Design

	CAN
	Controller Area Network

	CSI
	(MIPI) Camera Serial Interface---------------------------------------www.mimpi.org

	DP
	DisplayPort

	DP++
	Dual-mode DisplayPort

	DSP
	Digital Signal Processor

	DSI
	(MIPI) Camera Serial Interface----------------------------------------------www.mimpi.org

	EDID
	Extended Display Identification Data----------------------------------------- www.vesa.org

	EEPROM
	Electrically Erasable Programmable Read Only Memory

	e-MMC
	Embedded Multi Media Card ----------------------------------------------- www.jedec.org

	ESD
	Electro Static Discharge

	GBE
	Gigabit Ethernet---------------------------------------------------------------www.ieee.org

	Gbps
	Gigabit per second

	GPIO
	General Purpose Input Output

	GPO
	General Purpose Output

	HAD
	High Definition Audio

	HDMI
	High Definition Multimedia Interface. HDMI supports standard, enhanced, or
high-definition video, plus multi-channel digital audio on a single cable.

	I
	Input Pin

	I2S
	Integrated Interchip Sound (I2S) is an electrical serial bus interface standard
used for connecting digital audio devices.

	Legacy Device
	Relics from the PC-AT computer that is not in use in contemporary PC
systems: primarily the ISA bus, UART-based serial ports, parallel printer ports, PS-2 keyboards, and mice.
Definitions vary as to what constitutes a legacy device. Some definitions include IDE as a legacy device.

	LPC
	Low Pin-Count Interface: a low-speed interface used for peripheral circuits
such as Super I/O controllers, which typically combine legacy-device support into a single IC.

	LS
	Least Significant

	LVDS
	Low-Voltage Differential Signaling

	N.A.
	Not available

	N.C.
	Not connected

	O
	Output Pin

	OD
	Open-Drain

	P
	Power Pin

	PCB
	Printed Circuit Board

	PCI Express (PCIe)
	Peripheral Component Interface Express. Next-generation high speed
serialized I/O bus

	PCI Express Lane
	One PCI Express Lane is a set of 4 signals that contains two differential lines for Transmitter and two differential lines for Receiver. Clocking information is embedded in the data stream.

	PD
	Pull Down

	PEG
	PCI Express Graphics

	PHY
	Ethernet controller physical layer device

	PP
	Push-Pull

	PS2
PS2 Keyboard PS2 Mouse
	“Personal System 2” - an IBM trademark term used to refer to Intel x86
based on personal computers in the 1990s. The term survives as a reference to the style of mouse and keyboard interface that was introduced with the PS2 system.

	QSPI
	A Queued Serial Peripheral Interface (QSPI) is a type of SPI controller that uses a data queue to transfer data across the SPI bus.

	RoHS
	Restriction on Hazardous Substances: The Directive on the Restriction of
the Use of Certain Hazardous Substances in Electrical and Electronic Equipment 2002/95/EC.

	RTC
	Real-Time Clock – battery-backed circuit in PC-AT systems that keep
system time and date as well as certain system setup parameters

	S0, S1, S2, S3, S4, S5
	Sleep States defined by the ACPI specificationS0 Full power, all devices
powered
S1Sleep State, all context maintained
S2 Sleep State, CPU and Cache context lost
S3 Suspend to RAM System context stored in RAM; RAM is in standby S4 Suspend to Disk System context stored on disk
S5 Soft Off Main power rail off, only standby power rail present

	SATA
	Serial AT Attachment: serial interface standard for hard disks.

	SDIO
	Secure Digital Input Output

	SMB
	System Management Bus

	SPI
	Serial Peripheral Interface

	T.B.D.
	To be determined

	TMDS
	Transition Minimized Differential Signaling. TMDS is a signaling interface
defined by Silicon
The image that is used for DVI and HDMI.

	TPM
	Trusted  Platform  Module,  chip  to  enhance  the  security  features  of  a
computer system.

	USB
	Universal Serial Bus

	VESA
	Video Electronics Standards Association

	WDT
	Watchdog Timer

	x1, x2, x4
	x1 refers to one PCI Express Lane of basic bandwidth; x2 to a
collection of two PCI Express Lanes; etc.. Also referred to as x1, x2, x4 link.

	X86
	The term x86 refers to a family of instruction set architectures based on the
Intel 8086.

	TMDS
	Transition Minimized Differential Signaling. TMDS is a signaling interface
defined by Silicon
The image that is used for DVI and HDMI.
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	Document
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Hardware Specification

	



1.5 [bookmark: _Toc42262060][bookmark: _Toc169170692]Revision History
	Revision
	Date
	PCB Rev.
	Changes

	001
	Dec 05, 2023
	A101-2
	Initial Release ROM-2620 design for OSM1.1  

	002
	Mar 20, 2024
	A101-2
	Add Mechanism dimension chapter
Add Contact Overview figure


	003
	Apr 15, 2024
	A101-2
	1. Add the SDIO_A_PWR_EN pull high 1K ohm to 1.8V for boot from SD card
2. Modify the table 17: GPIO_C_2 (CPU Pin-out) to H6 / GPIO_C_3 (CPU Pin-out) to C2

	004
	Jun 3, 2024
	A101-2
	3. Section 2.15.1 "UART Interface Signal and Debug Port Definitions" to clearly specify the debug locations.
4. [bookmark: _Toc168503013][bookmark: _Toc168576101][bookmark: _Toc169170823]“table4” “table35” “table36” “table41”
5. Section 3.3.6 AT and ATX





[bookmark: _Toc169170693]OSM Size Definition
[bookmark: _Toc169170694]Outline Dimensions
The Open Standard Module™ is made up of four different sizes that build upon each other: 
▪  Size-0 – “Zero”: 30 mm x 15 mm / with 188 contacts  → shown below with red outlines 
▪  Size-S – “Small”: 30 mm x 30 mm / with 332 contacts → shown below with blue outlines 
▪  Size-M – “Medium”: 30 mm x 45 mm / with 476 contacts →shown below with orange outlines 
▪  Size-L – “Large”: 45 mm x 45 mm / with 662 contacts  → shown below with green outlines
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[bookmark: _Toc148453061][bookmark: _Toc169170774]Figure 1 : Overview (view from top, through the module)
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[bookmark: _Toc148453062][bookmark: _Toc169170775]Figure 2 : Sizes (view from top, through the module)
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[bookmark: _Toc169170776]Figure 3 : Size-S detailed Contact Overview 

[bookmark: _Toc169170695][bookmark: _Toc42262062]OSM Size-S Pin-out
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[bookmark: _Toc148453063][bookmark: _Toc169170777]Figure 4 : OSM Size-S Pin-out
         










[bookmark: _Toc169170696]2.2.1 OSM Size-S Pin-out

The table is the ROM-2620(OSM-S) pins definition, and the others un-define the ROM-2620 would not use please keep them unconnected and floating.

[bookmark: _Toc148453097][bookmark: _Toc152777014][bookmark: _Toc169170824]Table 2 ROM-2620 on OSM S size

	Power-GND and Control
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	VCC_2_TEST2
	M19
	+VBUCK1_LSW1_CPU_1V8

	
	VCC_3_TEST
	Y16
	+VBUCK1_1V8

	
	VCC_IN_5V
	Y17
	+VCC_IN_5V

	
	GND
	D18, E15, E21, F16, F20, J16, J20, L18, M16, M20, P18, R16, R20, V16, V20, Y18, AA14, AA17, AA19, AA22, AB15, AB21,A4, A7, A10, B2, B5, B8, B9, C11, D1, D5, D8, E2,H2, H4, L2, L4, P2, P4, R1, U2, U4, V1, W3, Y2, AA1, AA4, AA7, AA8, AA10, AA11, AB3, AB6, AB9, AC4, AC7, AC10
	GND

	
	SYS_RST#
	U17
	SYS_RST#

	
	CARRIER_PWR_EN
	V17
	CARRIER_PWR_EN

	
	VCC_OUT_IO
	U18
	+VBUCK1_1V8

	
	RTC_PWR
	W17
	+RTC

	
	BOOT_SEL0#
	U19
	BOOT_SEL0# 

	
	BOOT_SEL1#
	R18
	BOOT_SEL1#

	
	VCC_IN_5V
	Y8, Y9, Y10, Y11
	+VCC_IN_5V

	
	PWR_BTN#
	AA9
	ONOFF



	JTAG
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	JTAG_TCK(SWCLK)
	N17
	JTAG0_TCLK 

	
	JTAG_TMS(SWDIO)
	N19
	JTAG0_TMS

	
	JTAG_TDI
	P17
	JTAG0_TDI

	
	JTAG_TDO(SWO)
	R17
	JTAG0_TDO

	
	JTAG_nTRST
	R19
	JTAG0_TRST#



	UART
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	UART_A_RX
	A14
	LPUART4_RX

	
	UART_A_TX
	B13
	LPUART4_TX

	
	UART_A_RTS
	C13
	LPUART4_RTS#

	
	UART_A_CTS
	C14
	LPUART4_CTS#

	
	UART_B_RX
	D14
	LPUART2_RX 

	
	UART_B_TX
	D13
	LPUART2_TX 

	
	UART_B_RTS
	D15
	LPUART2_RTS# 

	
	UART_B_CTS
	D16
	LPUART2_CTS#

	
	UART_C_RX
	A22
	LPUART6_RX

	
	UART_C_TX
	B23
	LPUART6_TX

	
	UART_D_RX
	C22
	LPUART5_RX (A35 debug port)

	
	UART_D_TX
	C23
	LPUART5_TX (A35 debug port)

	
	UART_CON_RX
	D22
	LPUART1_RX (M33 debug port)

	
	UART_CON_TX
	D23
	LPUART1_TX (M33 debug port)



	Ethernet / LAN
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S 
	ETH_A_(R)(G)MII_CRS
	E16
	NA

	
	ETH_A_(R)(G)MII_COL
	F15
	NA

	
	ETH_A_(S)(R)(G)MII_TXD0
	H15
	ENET0_TXD0

	
	ETH_A_(S)(R)(G)MII_TXD1
	G15
	ENET0_TXD1

	
	ETH_A_(S)(R)(G)MII_TXD2
	H16
	NA

	
	ETH_A_(S)(R)(G)MII_TXD3
	G16
	NA

	
	ETH_A_(R)(G)MII_TX_EN(_ER)
	K16
	ENET0_TXEN

	
	ETH_A_(R)(G)MII_TX_CLK
	J15
	ENET0_REFCLK

	
	ETH_A_(S)(R)(G)MII_RXD0
	K15
	ENET0_RXD0

	
	ETH_A_(S)(R)(G)MII_RXD1
	L15
	ENET0_RXD1

	
	ETH_A_(R)(G)MII_RXD2
	N15
	NA

	
	ETH_A_(R)(G)MII_RXD3
	P15
	NA

	
	ETH_A_(R)(G)MII_RX_ER
	L16
	ENET0_RXER

	
	ETH_A_(R)(G)MII_RX_DV(_ER)
	M15
	ENET0_CRS_DV

	
	ETH_A_(R)(G)MII_RX_CLK
	R15
	NA

	
	ETH_A_SDP
	N16
	NA

	
	ETH_MDIO
	T15
	ENET0_MDIO

	
	ETH_MDC
	T16
	ENET0_MDC

	
	ETH_IOPWR
	M17
	+VBUCK1_LSW4_CPU_1V8



	GPIO
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	GPIO_A_0
	D17
	GPIO_A_0

	
	GPIO_A_1
	E17
	GPIO_A_1

	
	GPIO_A_2
	F17
	GPIO_A_2

	
	GPIO_A_3
	G17
	GPIO_A_3

	
	GPIO_A_4
	H17
	GPIO_A_4

	
	GPIO_A_5
	J17
	GPIO_A_5

	
	GPIO_A_6/SPI_A_CS1#
	K17
	FLEXSPI0_A_SS1#

	
	GPIO_A_7/SPI_B_CS1#
	L17
	LPSPI3_PCS1#

	
	GPIO_B_0
	D19
	GPIO_B_0

	
	GPIO_B_1
	E19
	GPIO_B_1

	
	GPIO_B_2
	F19
	GPIO_B_2

	
	GPIO_B_3
	G19
	GPIO_B_3

	
	GPIO_B_4
	H19
	GPIO_B_4

	
	GPIO_B_5
	J19
	GPIO_B_5

	
	GPIO_B_6
	K19
	GPIO_B_6

	
	GPIO_B_7
	L19
	GPIO_B_7

	
	GPIO_C_0
	D3
	GPIO_C_0

	
	GPIO_C_1
	D4
	GPIO_C_1

	
	GPIO_C_2
	E3
	GPIO_C_2

	
	GPIO_C_3
	E4
	LVDS_Bridge_RST#

	
	GPIO_C_4/DISP_VDD_EN
	F3
	DISP_VDD_EN

	
	GPIO_C_5/DISP_BL_EN
	F4
	DISP_BL_EN

	
	GPIO_C_6/CAM_PWR
	G3
	CAM_PWR

	
	GPIO_C_7/CAM_RST#
	G4
	CAM_RST#



	SDIO
	Contact Name
	Contact Acronym
	ROM-2620

	


Size-S




	SDIO_A_CMD
	E20
	SDHC2_CMD

	
	SDIO_A_CLK
	F21
	SDHC2_CLK

	
	SDIO_A_D0
	G20
	SDHC2_D0

	
	SDIO_A_D1
	G21
	SDHC2_D1

	
	SDIO_A_D2
	H20
	SDHC2_D2

	
	SDIO_A_D3
	H21
	SDHC2_D3

	
	SDIO_A_CD#
	J21
	SDHC2_CD#

	
	SDIO_A_WP
	D20
	SDHC2_WP

	
	SDIO_A_PWR_EN
	D21
	SDHC2_RESET#

	
	SDIO_A_IOPWR
	C20
	+VBUCK1_LSW4_CPU_1V8



	PWM
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	PWM_0
	E18
	DISP_BL_PWM

	
	PWM_1
	F18
	PWM_1

	
	PWM_2
	G18
	PWM_2

	
	PWM_3
	H18
	PWM_3

	
	PWM_4
	J18
	PWM_4

	
	PWM_5
	K18
	PWM_5



	SPI
	Contact Name
	Contact Acronym
	ROM-2620

	


Size-S







	SPI_A_SDI_(IO0)
	U15
	FLEXSPI0_A_D0

	
	SPI_A_SDO_(IO1)
	V15
	FLEXSPI0_A_D1

	
	SPI_A_/WP_(IO2)
	W16
	FLEXSPI0_A_D2

	
	SPI_A_/HOLD_(IO3)
	W15
	FLEXSPI0_A_D3

	
	SPI_A_CS0#
	Y15
	FLEXSPI0_A_SS0#

	
	SPI_A_CS1# / GPIO_A_6
	K17
	FLEXSPI0_A_SS1#

	
	SPI_A_SCK
	U16
	FLEXSPI0_A_SCLK

	
	SPI_B_SDI
	Y22
	LPSPI3_SIN

	
	SPI_B_SDO
	Y23
	LPSPI3_SOUT

	
	SPI_B_CS0#
	AA23
	LPSPI3_PCS0#

	
	SPI_B_CS1# / GPIO_A_7
	L17
	LPSPI3_PCS1#

	
	SPI_B_SCK
	Y21
	LPSPI3_SCK



	I2S
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S

	I2S_A_DATA_IN
	V21
	I2S7_RXD0

	
	I2S_A_DATA_OUT
	W21
	I2S7_TXD0 

	
	I2S_MCLK
	V18
	I2S7_MCLK 

	
	I2S_LRCLK
	W18
	I2S7_TX_FS

	
	I2S_BITCLK
	W20
	I2S7_TX_BCLK



	CAN
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	CAN_A_TX
	AC17
	CAN0_TX

	
	CAN_A_RX
	AB17
	CAN0_RX




	USB
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	USB_A_D_N
	AB13
	USB0_DM

	
	USB_A_D_P
	AC14
	USB0_DP

	
	USB_A_ID
	AB14
	USB0_ID

	
	USB_A_OC#
	AC15
	USB0_OC#

	
	USB_A_VBUS
	AB16
	USB0_VBUS_DETECT

	
	USB_A_EN
	AC16
	USB0_PWR

	
	USB_B_D_N
	AB23
	USB1_DM

	
	USB_B_D_P
	AC22
	USB1_DP

	
	USB_B_ID
	AB22
	USB1_ID

	
	USB_B_OC#
	AC21
	USB1_OC#

	
	USB_B_VBUS
	AB20
	USB1_VBUS_DETECT

	
	USB_B_EN
	AC20
	USB1_PWR



	I2C
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	I2C_A_SCL
	AA15
	LPI2C7_SCL

	
	I2C_A_SDA
	AA16
	LPI2C7_SDA

	
	I2C_B_SCL
	AA20
	LPI2C6_SCL

	
	I2C_B_SDA
	AA21
	LPI2C6_SDA



	MIPI DSI
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S

	DSI_DATA0_N
	AB11
	DSI_DATA0_N 

	
	DSI_DATA0_P
	AB10
	DSI_DATA0_P

	
	DSI_DATA1_N
	AC9
	DSI_DATA1_N

	
	DSI_DATA1_P
	AC8
	DSI_DATA1_P

	
	DSI_DATA2_N
	AC6
	DSI_DATA2_N 

	
	DSI_DATA2_P
	AC5
	DSI_DATA2_P

	
	DSI_DATA3_N
	AB5
	DSI_DATA3_N

	
	DSI_DATA3_P
	AB4
	DSI_DATA3_P

	
	DSI_CLOCK_N
	AB8
	DSI_CLK_N

	
	DSI_CLOCK_P
	AB7
	DSI_CLK_P

	
	DISP_VDD_EN /GPIO_C_4
	F3
	DISP_VDD_EN

	
	DISP_BL_EN /GPIO_C_5
	F4
	DISP_BL_EN

	
	DISP_BL_PWM /PWM_0
	E18
	DISP_BL_PWM




	MIPI CSI
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	CSI_DATA0_N
	C1
	CSI_DATA0_N

	
	CSI_DATA0_P
	B1
	CSI_DATA0_P

	
	CSI_DATA1_N
	A2
	CSI_DATA1_N

	
	CSI_DATA1_P
	A3
	CSI_DATA1_P

	
	CSI_DATA2_N
	A5
	NA

	
	CSI_DATA2_P
	A6
	NA

	
	CSI_DATA3_N
	B6
	NA

	
	CSI_DATA3_P
	B7
	NA

	
	CSI_CLOCK_N
	B3
	CSI_CLK_N

	
	CSI_CLOCK_P
	B4
	CSI_CLK_P

	
	CAM_MCK
	C2
	24M OSC Should Design on Carrier Board [1]

	
	I2C_CAM_SDA / CSI_TX_N
	C3
	LPI2C0_SDA

	
	I2C_CAM_SCL / CSI_TX_P
	C4
	LPI2C0_SCL

	
	CAM_PWR / GPIO_C_6
	G3
	CAM_PWR

	
	CAM_RST# / GPIO_C_7
	G4
	CAM_RST#



	Reserved
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	RESERVED
	T18
	BT1_CFG7

	
	RESERVED
	T19
	BT1_CFG5

	
	RESERVED
	Y13
	BT0_CFG0

	
	RESERVED
	Y14,
	BT1_CFG4

	
	RESERVED
	AA13
	NA

	
	RESERVED
	N2
	NA

	
	RESERVED
	AA2
	NA



	Vendor Defined Contacts
	Contact Name
	Contact Acronym
	ROM-2620

	Size-S
	Vendor Defined
	B22
	BT1_CFG9

	
	Vendor Defined
	C16
	BT1_CFG11

	
	Vendor Defined
	P16
	BT1_CFG6

	
	Vendor Defined
	D6
	BT0_CFG1

	
	Vendor Defined
	D7
	BT0_CFG4



Note 1 : ROM- 2620 wouldn’t support CAM_MCK to carrier board, that Carrier Board should add oscillator IC on carrier board for camera.







	System I/O
	OSM V1.1
ARM/RISC Configuration
	ROM-2620

	Revision
	
	OSM V1.1 S-SIze

	Ethernet 10/100 Mbit / Gigabit Ethernet
	
	10/100 x1 link (i.MX8ULP)

	USB 2.0 ports
	
	2

	UART 2 wire 2
	
	3 

	UART 4wire 2
	
	2

	JTAG
	
	1

	GPIO  
	
	23

	SPI
	
	1

	QSPI
	
	1

	I2C
	
	3(one for camera)

	I2S
	
	1

	SDIO 4bit
	
	1

	CAN
	
	1

	PWM
	
	6

	MIPI DSI
	
	1

	MIPI CSI
	
	1

	RGB 
	
	NA

	PCIe
	
	NA

	Communication Area
	
	NA

	Power Supply
	
	5V

	Vendor Defined
	
	5

	Reserved
	
	4

	Analog Input  
	
	NA

	Testing
	
	2

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc148453098][bookmark: _Toc152777015][bookmark: _Toc169170825]Table 3 ROM-2620 Supported Features
























[bookmark: _Toc169170697]ROM-2620 System Block Diagram


[image: ]
[bookmark: _Toc41061865][bookmark: _Toc41919517][bookmark: _Toc41919580][bookmark: _Toc41919619][bookmark: _Toc41919725][bookmark: _Toc148453064][bookmark: _Toc169170778]Figure 5 : Module Block Diagram
















[bookmark: _Toc169170698][bookmark: _Toc42262068]RMII Interface
ROM-2620 provide one 10/100 Mpbs Ethernet Controller (ENET), compliant with the IEEE802.3-2002 standard.
The interface used to connect an on-module MAC to an off-module PHY placed on the Carrier Board. Supported interfaces are RMII allowing speeds from 10 Mbit/s up to 100 Mbit/s. 
The ROM-2620 Hardware Specification allows using 1.8 V as the I/O voltage on the MAC interface, SOC and Ethernet PHY.

[bookmark: _Toc169170779]Figure 6 : RMII MAC/PHY interface

[image: ]







[bookmark: _Toc148453099][bookmark: _Toc152777016][bookmark: _Toc169170826]Table 4 Rom-2620 RMII Interface Pins out
	Signal
	CPU Pin-Out
	OSM V1.1 
	Description
	I/O Level 
	Note

	ETH_A_(S)(R)(G)MII_TXD0
	B2
	H15
	Transmit data bit 0 (transmitted first) port A
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(S)(R)(G)MII_TXD1
	B1
	G15
	Transmit data bit 1 port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(S)(R)(G)MII_RXD0
	D4
	K15
	Receive data bit 0 (received first) port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(S)(R)(G)MII_RXD1
	A2
	L15
	Receive data bit 1 port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(R)(G)MII_TX_CLK
	B3
	J15
	Transmit clock port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(R)(G)MII_RX_DV(_ER)
	D5
	M15
	Receive data valid port A  
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(R)(G)MII_RX_ER
	D6
	L16
	Receive error port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_A_(R)(G)MII_TX_EN(_ER)
	B4
	K16
	Transmit enable (Error) port A 
	1.8V
	A35 domain
50 ohm impedance

	ETH_MDC
	A4
	T16
	Management bus clock signal for Ethernet  
	1.8V
	A35 domain
50 ohm impedance

	ETH_MDIO
	E6
	T15
	Management bus data signal for Ethernet 
	1.8V
	A35 domain
50 ohm impedance

	ETH_IOPWR
	NA
	M17
	ETH voltage. It is used to provide the IO 
Voltage Level for all Ethernet interfaces. 
	1.8V
	From +VBUCK1_LSW4_CPU_1V8[2]



Note 2 : +VBUCK1_LSW1_CPU_1V8, +VBUCK1_1V8, and +VBUCK1_LSW4_CPU_1V8 PWR rails are come from the MOD that used for Carrier Board Power on sequence logic pull high and the Boot configs pull high. Not for power supply.

[bookmark: _Toc169170699]2.4.1 RMII signal layout guide
1.	Ninety-degree trace should be avoided. We recommend that the traces turn at 45° angles as shown.
2.	TXCLK (REF_CLK) is a high-speed (50MHz) signal; keep a 20mils spacing between clock and data signal
3.	Match each RMII TX and RX group trace length to within 100 miles.
4.	Route the RMII traces at 50 ohms impedance and use a stripline to reduce radiation.
5.	Keep all RMII traces as short as possible.
6.	All RMII traces should reference an unbroken ground or power plane.
7.	Place the RC filter component close to the source of the reference clock in RMII mode.
















[bookmark: _Toc42262069][bookmark: _Toc169170700]2.4.2 LAN Signal Definitions
The RMII interface of the OSM module consists of TXD0/1, RXD0/1, ETH_A_RMII_TX_CLK, ETH_A_RMII_TX_EN, ETH_A_RMII_RX_ER, ETH_A_RMII_RX_DV, MDC and MDIO..etc. The carrier board should design the LAN PHY to be used to connect a 10/100BaseT RJ45 connector with integrated or external isolation magnetics to the carrier board.
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[bookmark: _Toc148453065][bookmark: _Toc169170780]Figure 7 : ROM-ED91 Lan PHY schematic

[bookmark: _Toc42262070][bookmark: _Toc169170701]2.4.3 LAN Implementation Guidelines
The most critical component in the LAN interface is the isolation magnetics connected directly to the MDI differential pair signals of the carrier board. It should be carefully qualified for Return Loss, Insertion Loss, Open Circuit Inductance, Common Mode Rejection, and Crosstalk Isolation to pass the IEEE conformance tests and EMI tests.
Even if an OSM module complies with the basic specifications set forth for IEEE certification, it's still possible that the overall system could fail IEEE testing because of poor quality or unsuitable external isolation magnetics module and/or improper PCB layout of the carrier board.

[bookmark: 2.4.3_LAN_Magnetics_Modules][bookmark: bookmark25][bookmark: _Toc42262071][bookmark: _Toc169170702]2.4.4 LAN Magnetics Modules
Traces routed from the RTL8201FR-VD to the 10/100M magnetics, and to the RJ-45 connector, should be as short as possible. The 12cm maximum length between the RTL8201FR-VD and magnetics is achievable only when there is no interference. 
It is also very important to keep all differential pair signal traces (MDI0+/-, MDI1+/-, etc.) at matching lengths (within 25mil). MDI impedance is 50ohm common mode, 100ohm differential mode). The two traces of each pair should be placed close to each other since they are differential pair signals to each other and provide a strong canceling effect on noise. 
The different differential pairs' specs should be more than 5 times the line width, and to minimize impedance mismatch, we recommend not using vias on the differential pairs.



[bookmark: _Toc148453100][bookmark: _Toc152777017][bookmark: _Toc169170827]Table 5 MDI interface 
	Name
	Type
	Pin No.
	Description

	MDI+[0]
MDI-[0]
	IO
	3
4
	Transmit Output.
Differenial transmit output pair shared by 100Base-TX, 100Base-FX, and 10Base-T modes. When configured as 100Base-TX, output is an MLT-3 encoded waveform. When configured as 100Base-FX, the output is pseudo-ECL level.

	MDI+[1]
MDI-[1]
	IO
	5
6
	Receive Input
Differential receive input pair shared by 100Base-TX, 100Base-FX, and 10Base -T modes.







[bookmark: 2.4.4_LAN_Component_Placement][bookmark: bookmark26][bookmark: _Toc42262072][bookmark: _Toc169170703]2.4.5 LAN Component Placement
When using RJ45 connectors without integrated magnetics, the discrete magnetics module has to be placed as close as possible to the RJ45 connector. The distance between the magnetics module and the RJ45 connector must be less than 1 inch. When implementing LAN, this distance requirement must be observed during the carrier board layout.  Signal attenuation could cause data transfer problems for traces too long. Please check the LAN PHY design guideline.

[image: ]










[bookmark: _Toc148453066][bookmark: _Toc169170781]Figure 8 : Lan PHY MDI Signals

[bookmark: _Toc42262073][bookmark: _Toc169170704]2.4.6 LAN Ground Plane Separation
The isolated separation between the analog ground plane and the digital ground plane is recommended. If this is not implemented correctly then insufficient ground plane partitioning could cause serious EMI emissions and degrade analog performance due to ground bounce noise.
The plane area underneath the magnetic module should be left empty. This free area is to keep transformer-induced noise away from the power and system ground planes.
The isolated ground, also called chassis ground, connects directly to the fully shielded RJ45 connector. For better isolation, it is also important to maintain a gap between chassis ground and system ground that is wider than 60mils. For ESD protection, a 3kV high voltage capability capacitor is recommended to connect to this chassis ground.



[bookmark: _Toc42262074][bookmark: _Toc169170705]2.4.7 LAN Link Activity and Speed LED
The ROM-ED91 used RTL8201FR-VD that we suggest to pull high the LED pin with a 4.7KΩ resistor.  This can provide the required high and low level to turn the LED off and on. 


[image: ]










[bookmark: _Toc148453067][bookmark: _Toc169170782]Figure 9 : LAN LED Circuit.

[bookmark: _Toc42262075][bookmark: _Toc169170706]2.4.8 LAN Trace Length Guidelines

[bookmark: _Toc148453101][bookmark: _Toc152777018][bookmark: _Toc169170828]Table 6 MDI Trace Length Guidelines
	 Parameter
	Main Route Guidelines
	Note

	Signal Group
	GBE0_MDIx+, GBE0_MDIx-
	

	Differential Impedance Target
	100 Ω ±10% [image: ]
	

	Single End
	50Ω ±10%
	

	Spacing between RX and TX pairs (inter-pair) (s)
	Min. 5 times trace widths
	

	Spacing between differential pairs
and high-speed periodic signals
	Min. 50mils
	

	Spacing between differential pairs
and low-speed non-periodic signals
	Min. 5 times trace widths
	

	Spacing between digital ground
and analog ground plane (between the magnetics Module and RJ45 connector)
	Min. 50mils
	

	LA
	Carrier Board Length
	

	Max length of LA
	4500mils
	

	Length matching
	Differential pairs (intra-pair): Max. ±10 mils
	

	Reference Plane
	GND referencing preferred.
	

	Spacing from the edge of a plane
	Min.50mils
	

	Carrier Board Via Usage
	Max. 2 vias.
	




[bookmark: _Toc42262076][bookmark: _Toc169170707]2.4.9 Reference Ground Isolation and Coupling
The Carrier Board should maintain a well-designed analog ground plane around the components on the primary side of the transformer between the transformer and the RJ-45 receptacle. The analog ground plane is bonded to the shield of the external cable through the RJ-45 connector housing.

The analog ground plane should be coupled to the carrier’s digital logic ground plane using a capacitive coupling circuit that meets the ground plane isolation requirements defined in the 802.3-2005 specification. It is recommended that the Carrier Board PCB design maintain a minimum 30 mils gap between the digital logic ground plane and the analog ground plane.

It's recommended to place an optional GND to SHIELDGND connection near the RJ-45 connector to improve EMI and ESD capabilities.

































[bookmark: _Toc169170708][bookmark: _Toc42262081]USB
The USB (Universal Serial Bus) is a hot-pluggable general-purpose high-speed I/O standard for computer peripherals. The standard defines connector types, cabling, and communication protocols for interconnecting a wide variety of electronic devices. The USB 2.0 Specification defines data transfer rates as high as 480 Mbps (also known as High-Speed ​​USB). A USB host bus connector uses four pins: a power supply pin (5V), a differential pair (D+ and D- pins), and a ground pin. Additionally, a fifth pin, USB ID (mostly used in devices supporting USB-OTG), may also be used which indicates whether the device operates in Host mode or Client/Device mode.

OSM Modules support up to two independent USB 2.0 buses, designated USB A port and USB B port. 

OSM USB A port can be configured as a host, client, or OTG port. OTG and client operation are optional. A common scenario for USB A is using it as an interface for the serial downloader for the SOC. USB Boot or client function in case of special boot configuration is specific to the SOC used on the module.

The ROM-2620 design the USB_B_ID on the module, so it can be like the USB A port design.

See OSM Hardware Specification for full Support Matrix of USB depending on the module size.

[bookmark: _Toc148453102][bookmark: _Toc152777019][bookmark: _Toc169170829]Table 7 Rom-2620 USB2.0 Interface Pins out

	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Type
	I/O Level
	Note

	USB_A_D_N
	T2
	AB13
	USB differential data pairs for port A
	I/O USB
	USB
	

	USB_A_D_P
	T1
	AC14
	USB differential data pairs for port A
	I/O USB
	USB
	

	USB_A_ID
	D2
	AB14
	Input Contact to announce OTG device insertion on USB 2.0 port
	I OD CMOS
	1.8V
	A35 domain, Module PU 10k

	USB_A_OC#
	J6
	AC15
	USB over-current for port A
	I OD CMOS
	1.8V
	A35 domain, Module PU 10k

	USB_A_VBUS
	R2
	AB16
	USB port 0 port power detection
	I USB VBUS 5V
	USB VBUS 5V
	

	USB_A_EN
	F5
	AC16
	Power enable for USB VBUS voltage
	O CMOS
	1.8V
	A35 domain　

	USB_B_D_N
	V2
	AB23
	USB differential data pairs for port B
	I/O USB
	USB
	　

	USB_B_D_P
	V1
	AC22
	USB differential data pairs for port B
	I/O USB
	USB
	　

	USB_B_ID
	E4
	AB22
	Input Contact to announce OTG device insertion on USB 2.0 port
	I OD CMOS
	1.8V
	A35 domain,
Module PU 10k

	USB_B_OC#
	H5
	AC21
	USB over-current for port B
	I OD CMOS
	1.8V
	A35 domain,
Module PU 10k

	USB_B_VBUS
	U5
	AB20
	USB port 0 port power detection
	I USB VBUS 5V
	USB VBUS 5V
	

	USB_B_EN
	F4
	AC20
	Power enable for USB VBUS voltage
	O CMOS
	1.8V
	A35 domain　




[bookmark: 2.6.1_USB2.0_Signal_Definitions][bookmark: bookmark43][bookmark: _Toc169170709]2.5.1 USB A Client / Host direct from Module (USB 2.0)

Figure 8 shows a USB-OTG implementation on the USB A port terminated on a USB micro Type A/B connector.
USB A port also defines a serial download mode with the NXP UUU tool.
The ESD diodes should be placed close to the connector, and the USB traces routed as differential pairs in a “no stub” fashion – the traces should go through the pads of the ESD protection devices, without introducing a stub. If the client device is bus-powered, the Carrier can supply 5 V, 500mA power to the client device. The Module USB_A_EN signal controls the power switch IC, which in turn supplies power to a bus-powered client device. USB_A_OC# is an open drain output of the Carrier Board to the module and signals an overcurrent event. Per the USB specification, bus-powered USB 2.0 devices are limited to a maximum of 500 mA. The OCP IC limits the current and can stand an indefinite short circuit to GND. The current limiting is somewhat imprecise and kicks in between 500 mA and 1 A. 
A Micro USB type A plug at the Carrier receptacle pulls the ID pin signal to the ground so that the Module acts as a Host. The ID will notice the CPU that sends the USB_A_PWR signal to turn on the power switch IC.
If A port is a client, the USB_A_ID should be floating. When the USB cable is inserted, the VBUS power should be supplied by the Host (PC or NB…etc). And then, the VBUS will make the USB_A_VBUS_DET have 5V to make the CPU USB PHY turn on.  We suggest the USB_A_VBUS_DET pin should add a buffer to protect the CPU to avoid the voltage glitch.[image: ]




[image: ]
[image: ]
[bookmark: _Toc148453068][bookmark: _Toc169170783]Figure 10 : Micro-USB circuit of ROM-ED91 

[bookmark: _Toc169170710]2.5.2 USB B Host Mode
The ROM-2620 USB B port has the USB_B_ID pin when designer use the host mode that we need pull this pin to low (<1k ohm, or direct connected to GND). 


1. An implementation of a single USB Type A host port header is shown in the figure below.  
[image: ]
[bookmark: _Toc148453069][bookmark: _Toc169170784]Figure 11 : USB 2.0 type A connector circuit


2. Add the USB Hub, the USB_B_ID should be low (<1k ohm, or direct connected to GND).  
The USB_B_VBUS_DET should connect to 5V on carrier board.
[image: ][bookmark: _Toc148453070][bookmark: _Toc169170785]Figure 12 : USB 2.0 HUB circuit of ROM-ED91










[bookmark: bookmark44][bookmark: _Toc42262085][bookmark: _Toc169170711]2.5.3 USB2.0 Routing Guidelines
Use the following general routing and placement guidelines when laying out a new design. These guidelines help minimize signal quality and EMI problems.
· Do not route USB 2.0 traces under crystals, oscillators, clock synthesizers, magnetic devices, or ICs that use and/or duplicate clocks.
· Separate signal traces into similar categories, and route similar signal traces together (such as routing differential-pairs together).
· Keep USB 2.0 signals clear of the core logic set. High current transients are produced during internal state transitions and can be very difficult to filter out.
· Follow the 20 x h rule by keeping traces at least [20 x (height above the plane)] mils away from the edge of the plane (VCC or GND). For example: stack up, the height above the plane is 4.5 mils (0.114 mm). This calculates to a 90-mil (2.286-mm) spacing requirement from the edge of the plane. This helps prevent the coupling of the signal onto adjacent wires and also helps prevent free radiation of the signal from the edge of the PCB.
· Avoid stubs on high-speed USB signals because stubs cause signal reflections and affect signal quality. If a stub is unavoidable in the design, the total of all the stubs on a particular line should not be greater than 200 mils (5.08 mm).

[bookmark: _Toc42262086][bookmark: _Toc169170712]2.5.4 USB 2.0 Port Power Delivery
The following is a suggested topology for the power distribution of VBUS to USB ports.
These circuits provide two types of protection during dynamic attach and detach situations on the bus: inrush current limiting (droop) and dynamic detach flyback protection. These two types require both bulk capacitances (droop) and filtering capacitance (for dynamic detach flyback voltage filtering). Recommends the following:
· Minimize the inductance and resistance between the coupling capacitors and the USB ports.
· Place capacitors as close as possible to the port and the power-carrying traces should be as wide as possible, preferably, a plane.
· Make the power-carrying traces wide enough that the system fuse blows on an overcurrent event. If the system fuse is rated at 1 A, then the power-carrying traces should be wide enough to carry at least 1.5 A.

[bookmark: _Toc41061877][bookmark: _Toc41919529][bookmark: _Toc41919592][bookmark: _Toc41919631][bookmark: _Toc41919737][image: ]

[bookmark: _Toc148453071][bookmark: _Toc169170786]Figure 13 : USB 2.0 Good Downstream Power Connection


[bookmark: _Toc42262087][bookmark: _Toc169170713]2.5.5 USB Client Considerations
Precautions at the carrier board level must take to protect against voltage spikes and ESD to ensure robust operation of the host detection circuitry after multiple connect/disconnect events. A clamping diode may be used to minimize ESD, and a bulk capacitor should be placed on +5V USB client rail to avoid excessive voltage spikes.
[bookmark: bookmark55]















[bookmark: _Toc42262088][bookmark: _Toc169170714]2.5.6 USB2.0 Trace Length Guidelines

[bookmark: bookmark57][image: ]
[bookmark: _Toc41919531][bookmark: _Toc41919594][bookmark: _Toc41919633][bookmark: _Toc41919739][bookmark: _Toc148453072][bookmark: _Toc169170787]Figure 14 : Topology for USB2.0



[bookmark: bookmark58]
[bookmark: _Toc148453103][bookmark: _Toc152777020][bookmark: _Toc169170830]Table 8 USB2.0 Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	
	

	Differential Impedance Target
	90 Ω ±10% [image: ]
	

	Single End
	50Ω ±10%
	

	Spacing between pairs-to-pairs
(inter-pair) (s)
	Min. 20 mils
	

	Spacing between differential
pairs and high-speed periodic signals
	Min. 50 mils
	

	Spacing between differential
pairs and low-speed non-periodic signals
	Min. 20 mils
	

	LA
	Please see the ROM-2620 module Layout Checklist
	

	LB
	Carrier Board Length
	

	Max length of LA+LB
	As short as possible
	

	Length matching
	Differential pairs (intra-pair): Max. ±5 mils
	

	Reference Plane
	GND referencing preferred
	

	Spacing from the edge of a plane
	Min. 40mils
	

	Carrier Board Via Usage
	Try to minimize the number of vias
	







[bookmark: _Toc42262091][bookmark: _Toc169170715]2.5.7 USB Connector EMI / ESD Protection

USB2.0:
Testing has shown that common mode chokes can provide the required noise attenuation. The design should include a common mode choke footprint to provide a stuffing option in the event the choke is needed to pass EMI testing. The below figure shows the schematic of a typical common mode choke and ESD suppression components. Place the choke as close as possible to the USB connector signal pins.
[image: ]
[bookmark: _Toc148453073][bookmark: _Toc169170788]Figure 15 : USB 2.0 Common Mode Chokes and ESD

Common mode chokes distort full-speed and high-speed signal quality. As the common-mode
Impedance increases the distortion increases, therefore test the effects of the common mode choke on full speed and high-speed signal quality. Common mode chokes with a target impedance of 90 Ω, at 100 MHz, generally provide adequate noise attenuation.


Finding a common mode choke that meets the designer’s needs is a two-step process:
1. Choose a part with the impedance value that provides the required noise attenuation. This is a function of the electrical and mechanical characteristics of the part chosen and the frequency and strength of the noise present on the USB traces that should be suppressed.
2. After obtaining a part that gives passing EMI results, the second step is to test the effect this part has on signal quality. Higher impedance common mode chokes generally have a greater damaging effect on signal quality, so care must be used when increasing the impedance without doing thorough testing. Thorough testing means that the signal quality must be checked for low-speed, full-speed, and high-speed USB operation.


Further common mode choke information can be found on the high-speed USB Platform Design Guides available at www.usb.org. 

To improve the EMI behavior of the USB interface, the design should include common mode chokes, which have to be placed as close as possible to the USB connector signal pins.
Common mode chokes can provide required noise attenuation but they also distort the signal quality of full-speed and high-speed signaling. Therefore, common mode chokes should be chosen carefully to meet the requirements of the EMI noise filtering while retaining the integrity of the USB signals on the Carrier Board design.

To protect the USB host interface of the Module from over-voltage caused by electrostatic discharge (ESD) and electrical fast transients (EFT), low capacitance steering diodes and transient voltage suppression diodes have to be implemented on the Carrier Board design.




































[bookmark: _Toc169170716][bookmark: _Toc42262092]SDIO Interface
SDIO (Secure Digital I/O) provides an easy-to-implement solution for high-speed data I/O combined with low power consumption. SDIO cards are fully compatible with SD memory cards. Since SD cards can (usually) be inserted and removed by the user, it is important to implement ESD protection on all the SD lines.
The ROM-2620 used the module's OSM SDIO A port 4-bit SDIO interface. The SDIO I/O voltage of ROM-2620 is fixing 1.8V.

[bookmark: _Toc148453104][bookmark: _Toc152777021][bookmark: _Toc169170831]Table 9 Rom-2620 SDIO Interface Pins out
	Contact Name
	CPU   Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Type
	I/O Level
	Note

	SDIO_A_CMD
	A8
	E20
	SDIO A Command/Response. This signal is used for card initialization and for command transfers. During initialization mode this signal is open drain. During command transfer this signal is in push-pull mode.
	I/O CMOS
	                      
1.8V
	A35 domain
　

	SDIO_A_CLK
	D10
	F21
	SDIO A Clock. With each cycle of this signal a one-bit transfer on the command and each data line occurs.
	O CMOS
	               1.8V
	A35 domain　

	SDIO_A_D0
	B10
	G20
	SDIO A Data lines. These signals operate in push-pull mode.
	I/O CMOS
	                1.8V
	A35 domain　

	SDIO_A_D1
	A10
	G21
	SDIO A Data lines. These signals operate in push-pull mode.
	I/O CMOS
	                1.8V
	A35 domain

	SDIO_A_D2
	B8
	H20
	SDIO A Data lines. These signals operate in push-pull mode.
	I/O CMOS
	               1.8V
	A35 domain　

	SDIO_A_D3
	D9
	H21
	SDIO A Data lines. These signals operate in push-pull mode.
	I/O CMOS
	                   1.8V
	A35 domain　

	SDIO_A_CD#
	N5
	J21
	SDIO A Card Detect. This signal indicates when a SDIO/MMC card is present.
Active Low
	I OD CMOS
	                   1.8V
	A35 domain
PU 10k on module

	SDIO_A_WP
	P1
	D20
	SDIO A Write Protect. This signal denotes the state of the write- protect tab on SD cards.
High protected.
	I OD CMOS
	                   1.8V
	A35 domain
PU 10k on module, Tie to GND on carrier, if not used

	SDIO_A_PWR_EN
	N6
	D21
	SDIO A Power Enable. This signal is used to enable the power being supplied to a SD/MMC card device.
	O CMOS
	                 1.8V
	A35 domain [3]

	SDIO_A_IOPWR
	NA
	C20
	SDIO A Voltage. It is used to provide the IO Voltage Level
	P
	                  1.8V
	A35 domain
i.MX8ULP don't support Voltage IO select




Note 3 : If boot from SD card, the SDIO_A_PWR_EN should pull up to 1.8V with 1K ohm on carrier board.


[bookmark: _Toc42262093][bookmark: _Toc169170717]2.6.1 SDIO for SD card boot device or storage
ROM-2620 can support SD card booting. If the designers want to use this function, the Carrier Board should add a level shift from 1.8V to 3.3V, and the clock will be less than 50MHz. Designers should ensure that SD VDD should be turned on by CARRIER_PWR_EN as soon as possible (less than 12ms). Before the CPU is controlled, SDIO_A_PWR_EN needs to pull high to 1.8V with 1K ohm on the Carrier board to enable SD card power. 

If storage is used, the design is the same as described before, except that VDD can be controlled by SDIO_A_PWR_EN.
ROM-2620 won’t use the SDIO_x_IOPWR interfaces. Do not use SDIO_x_IOPWR to supply an SD Card. 

Note 4 : Do not connect 1.8V to the VDD of SD-Card. 3.3V is the only allowed voltage for standard High-voltage cards.

Note 5 : The SDIO_x_WP has a Pull-Up 10K ohm on the OSM Module. If not considered at the Carrier board the micro-SD/ SD card will be automatically write-protected. To enable writing to the card it is suggested to use a pull-down resistor with a value of 1 kΩ or below on the Carrier.

Note 6 : Some SD card connectors do not offer a card detect switch. If the signal SDIO_x_CD# is interpreted by the Module software it is necessary to pull this signal to GND at the Carrier with a pull-down resistor of 1 kΩ or below.
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[bookmark: _Toc148453074][bookmark: _Toc169170789]Figure 16 : The SDIO circuit of the ROM-ED91




[bookmark: _Toc42262094][bookmark: _Toc169170718]2.6.2 SDIO for the Wireless Modules.

Depending on the OSM Module the SDIO interface can be used to connect to a wireless module (WiFi, Bluetooth). There are a lot of vendors with different types and solutions. 

The I/O voltage of the SDIO module should be considered to decide whether a level shifter is needed or not.









[bookmark: _Toc42262095][bookmark: _Toc169170719]2.6.3 SDIO Interface Routing Guidelines
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[bookmark: _Toc41919535][bookmark: _Toc41919598][bookmark: _Toc41919637][bookmark: _Toc41919743][bookmark: _Toc148453075][bookmark: _Toc169170790]Figure 17 : Topology for SDIO


[bookmark: bookmark72][bookmark: _Toc148453105][bookmark: _Toc152777022][bookmark: _Toc169170832]Table 10 SDIO Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	SDIO
	

	Single End
	50Ω ±10%
	

	CMD/Data/DATA to CLK Maximum Pin to Pin
Length Mismatch
	+/- 10mils
	

	Main Route segment for
CMD/Data/CLK
	Minimum Trace Spacing Between Others SD Card and
Interface Signals 15 mils
	

	Spacing to Others Signal Group
	Min. 15mils
	

	LA
	Please see the ROM-2620 Layout Checklist
	

	LB
	Carrier Board Length
	

	Max length of LA+LB
	As short as possible
	

	Length matching
	Data to Clock must be matched within +/- 50mils
	

	Reference Plane
	GND referencing preferred.
Min 20-mil trace edge-to-major plane edge spacing.
	















[bookmark: _Toc169170720][bookmark: _Toc42262096]I2S Interface
The I2S (Inter IC Sound) bus specification was initially released in 1986 by Philips (NXP) and later revised in 1996. I2S is a synchronous serial bus used for interfacing digital audio devices such as Audio CODECs and DSP chips. Generally, PCM audio data is transmitted over the I2S interface. The I2S bus may have a single bidirectional data line or two separate data lines. The signals constituting the I2S bus are a serial clock/ bit clock (output from the master), a left-right clock (output from the master) that indicates the channel being transmitted, and a single bidirectional data line or two data lines - one input and one output. An OSM Module can generally be configured as an I2S master or slave. 
ROM-2620 used the port A be the I2S master and the ROM-ED91 used the pin heard to combine the audio codec board. The I2C is used for chip setup parameters.



[bookmark: 2.9.1_Audio_Codec_Signal_Descriptions][bookmark: bookmark74][bookmark: bookmark75]
[bookmark: _Toc148453106][bookmark: _Toc152777023][bookmark: _Toc169170833]Table 11 Rom-2620 I2S Interface Pins out
	Contact Name
	CPU 
Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Type
	I/O Level
	Note

	I2S_A_DATA_IN
	A14
	V21
	I2S A Digital audio Input
	I/O CMOS
	1.8V
	A35 domain　

	I2S_A_DATA_OUT
	E13
	W21
	I2S A Digital audio Output
	I/O CMOS
	1.8V
	A35 domain　

	I2S_MCLK
	A12
	V18
	Master clock output to I2S codec(s)
	I/O CMOS
	1.8V
	A35 domain　

	I2S_LRCLK
	D13
	W18
	I2S Left & Right synchronization clock
	I/O CMOS
	1.8V
	A35 domain　

	I2S_BITCLK
	B14
	W20
	I2S Digital audio clock
	I/O CMOS
	1.8V
	A35 domain　














[image: ][image: ][bookmark: _Toc148453076][bookmark: _Toc169170791]Figure 18 : I2S circuit of ROM-ED91 


[image: ]
[bookmark: _Toc148453077][bookmark: _Toc169170792]Figure 19 : Audio Codec circuit SGTK5000

[bookmark: _Toc169170721]2.7.1 Audio Routing Guidelines
The implementation of proper component placement and routing techniques will help to ensure that the maximum performance available from the codec is achieved. Routing techniques that should be observed include properly isolating the codec, associated audio circuitry, analog power supplies, and analog ground planes from the rest of the Carrier Board. This includes split planes and the proper routing of signals not associated with the audio section.

The following is a list of basic recommendations:
· Traces must be routed with a target impedance of 50Ω with an allowed tolerance of ±15%. 
· Ground return paths for the analog signals must be given special consideration.
· Digital signals routed in the vicinity of the analog audio signals must not cross the power plane split lines. Locate the analog and digital signals as far as possible from each other.
· Partition the Carrier Board with all analog components grouped in one area and all digital components in another.
· Keep digital signal traces, especially the clock, as far as possible from the analog input and voltage reference pins.
· Provide separate analog and digital ground planes with the digital components over the digital ground plane, and the analog components, including the analog power regulators, over the analog ground plane. The split between the planes must be a minimum of 0.05 inch wide.
· Route analog power and signal traces over the analog ground plane. 
· Route digital power and signal traces over the digital ground plane.
· Position the bypassing and decoupling capacitors close to the IC pins with wide traces to reduce impedance.
· Place the crystal or oscillator (depending on the codec used) as close as possible to the codec. (HDA implementations generally do not require a crystal at the codec)
· Do not completely isolate the analog/audio ground plane from the rest of the Carrier Board ground plane. Provide a single point (0.25 inch to 0.5 inches wide) where the analog/isolated ground plane connects to the main ground plane. The split between the planes must be a minimum of 0.05 inch wide.
· Any signals entering or leaving the analog area must cross the ground split in the area where the analog ground is attached to the main Carrier Board ground. That is, no signal should cross the split/gap between the ground planes, because this would cause a ground loop, which in turn would greatly increase EMI emissions and degrade the analog and digital signal quality.


[bookmark: 2.9.3_Audio_Trace_Length_Guidelines][bookmark: bookmark77][bookmark: _Toc42262098][bookmark: _Toc169170722]2.7.2 Audio Trace Length Guidelines
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[bookmark: _Toc41919536][bookmark: _Toc41919599][bookmark: _Toc41919638][bookmark: _Toc41919744][bookmark: _Toc148453078][bookmark: _Toc169170793]Figure 20 : Topology for Audio


[bookmark: bookmark79]
[bookmark: _Toc148453107][bookmark: _Toc152777024][bookmark: _Toc169170834]Table 12 Audio Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	Audio
	

	Single End
	50Ω ±15%
	

	Nominal Trace Space within
Audio Signal Group
	Min. 15mils
	

	Spacing to Others Signal Group
	Min. 20mils
	

	LA
	Please see the OSM module’s Layout Checklist
	

	LB
	Carrier Board Length
	

	Max length of LA+LB
	As short as possible
	

	Length matching
	Data to Clock must be matched within 100mils
	

	Reference Plane
	GND referencing preferred.
Min 20-mil trace edge-to-major plane edge spacing.
	


















[bookmark: _Toc169170723]MIPI-DSI
ROM-2620 modules can support one MIPI DSI (Display Serial Interface). DSI is a high-speed differential bus and includes one clock lane and up to four data lanes. There is no AC coupling required. 
VDD and Backlight signals are not specified by the OSM Module Hardware Specification.

[bookmark: _Toc148453108][bookmark: _Toc152777025][bookmark: _Toc169170835]Table 13 Rom-2620 MIPI-DSI Interface Pins out

	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Type
	I/O Level
	Note

	DSI_DATA0_N
	E22
	AB11
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA0_P
	F22
	AB10
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA1_N
	A24
	AC9
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA1_P
	B24
	AC8
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA2_N
	E24
	AC6
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA2_P
	F25
	AC5
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA3_N
	D21
	AB5
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_DATA3_P
	D22
	AB4
	DSI differential output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_CLOCK_N
	E21
	AB8
	DSI differential clock output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DSI_CLOCK_P
	F21
	AB7
	DSI differential clock output (point to point)
	O LVDS D-PHY
	　
	[7][8]

	DISP_VDD_EN /GPIO_C_4
	D12
	F3
	Primary Display power enable, active high
	O CMOS
	1.8V
	　

	DISP_BL_EN /GPIO_C_5
	E12
	F4
	Primary Display backlight enable, active high
	O CMOS
	1.8V
	　

	DISP_BL_PWM /PWM_0
	B12
	E18
	Primary Display brightness control through pulse width modulation
	O CMOS
	1.8V
	　



Note 7: The ROM-2620 MIPI-DSI differential signals are 100 ohm (+/- 10%).
Note 8: Carrier Board MIPI-DSI trace length needs to compensate for the Module mismatch.
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[bookmark: _Toc169170794]Figure 21 : DSI diagram.


[bookmark: _Toc148453109][bookmark: _Toc152777026][bookmark: _Toc169170836]Table 14 DSI Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	MIPI-DSI
	

	Differential Impedance Target
	100Ω ±10% [image: ]
	

	Single End
	50Ω ±10%
	

	Signal length to the connector 
	4”
	

	Spacing between pair to pairs
(inter-pair) (s)
	Min. 20 mils
	

	Spacing between differential pairs and
high-speed periodic signals
	Min. 30 mils
	

	Spacing between differential pairs and
low-speed non-periodic signals
	Min. 20 mils
	

	Module length
	Please see the OSM module’s Layout Checklist
	

	Carrier Board
	Carrier Board Length
	

	Max length of LA+LB
	As short as possible
	

	Length matching
	Differential pairs (intra-pair): Max. ±2 mils
Clock and data pairs (inter-pair): Max. ±50 mils

	

	Reference Plane
	GND referencing preferred
	

	Spacing from the edge of a plane
	Min. 40mils
	

	Carrier Board Via Usage
	Max. of 2 vias per line.
	











[bookmark: 2.10.1_Signal_Definitions][bookmark: bookmark81][bookmark: _Toc169170724]2.8.1 MIPI-DSI to LVDS
The primary function of this chip is DSI-to-LVDS Bridge, enabling video streaming output over DSI link to drive LVDS-compatible display panels. Please contact the Bridge IC vendor and check the specifications to design it.
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[bookmark: _Toc148453079][bookmark: _Toc169170795]Figure 22 : ROM-ED91 DSI to LVDS circuit
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[bookmark: _Toc148453080][bookmark: _Toc169170796]Figure 23 : ROM-ED91 VDD and backlight circuit
[bookmark: bookmark82]
[bookmark: _Toc42262101][bookmark: _Toc169170725]2.8.2 LVDS Trace Length Guidelines
[bookmark: bookmark87]
[bookmark: _Toc148453110][bookmark: _Toc152777027][bookmark: _Toc169170837]Table 15 LVDS Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	LVDS
	

	Differential Impedance Target
	100Ω ±10% [image: ]
	

	Single End
	50Ω ±10%
	

	Spacing between pair to pairs
(inter-pair) (s)
	Min. 20 mils
	

	Spacing between differential pairs and
high-speed periodic signals
	Min. 30 mils
	

	Spacing between differential pairs and
low-speed non-periodic signals
	Min. 20 mils
	

	Max length
	Carrier Board Length as short as possible
	

	Length matching
	Differential pairs (intra-pair): Max. ±2 mils
Clock and data pairs (inter-pair): Max. ±50 mils

	

	Reference Plane
	GND referencing preferred
	

	Spacing from the edge of a plane
	Min. 40mils
	

	Carrier Board Via Usage
	Max. of 2 vias per line.
	





[bookmark: 2.21.2_Fan_Control_Signals_Routing_Guide][bookmark: bookmark168][bookmark: _MIPI-CSI_Interface_Signals][bookmark: _Toc42262132][bookmark: _Toc169170726]MIPI-CSI Interface Signals
ROM-2620 modules support 2 data lanes of camera. Please check the MIPI-CSI signal definition and Pinout. 

[bookmark: _Toc148453111][bookmark: _Toc152777028][bookmark: _Toc169170838]Table 16 ROM-2620 MIPI-CSI Interface Pins out 
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level

	CSI_DATA0_N
	B23
	C1
	CSI differential input (point to point)
	I LVDS D-PHY/ I LVDS M-PHY

	CSI_DATA0_P
	B22
	B1
	CSI differential input (point to point)
	I LVDS D-PHY / I LVDS M-PHY

	CSI_DATA1_N
	B19
	A2
	CSI differential input (point to point)
	I LVDS D-PHY / I LVDS M-PHY

	CSI_DATA1_P
	B18
	A3
	CSI differential input (point to point)
	I LVDS D-PHY / I LVDS M-PHY

	CSI_CLOCK_N
	A20
	B3
	CSI differential clock input (point to point)
	I LVDS D-PHY

	CSI_CLOCK_P
	B20
	B4
	CSI differential clock input (point to point)
	I LVDS D-PHY

	CAM_MCK
	NA
	C2
	Master clock output
	Used OSC24M [9]

	I2C_CAM_SDA / CSI_TX_N
	AG2
	C3
	I2C data for serial camera data support link or differential data lane
	I/O 
OD CMOS
1.8V

	I2C_CAM_SCL / CSI_TX_P
	AF4
	C4
	I2C clock for serial camera data support link or differential data lane
	O 
OD CMOS 
1.8V

	CAM_PWR / GPIO_C_6
	F12
	G3
	Camera 0 Power Enable, active high output.
	O CMOS
1.8V  

	CAM_RST# / GPIO_C_7
	B11
	G4
	Camera 0 reset, active low output
	O CMOS
1.8V



Note 9 : Carrier Board should add 24M oscillator be the CAM_MCK (1.8V).









[image: ]
[bookmark: _Toc148453081][bookmark: _Toc169170797]Figure 24 : ROM-ED91 Camera CSI connector design.




























[bookmark: _Toc42262106][bookmark: _Toc169170727] General purpose input/output

[bookmark: bookmark110][bookmark: _Toc148453112][bookmark: _Toc152777029][bookmark: _Toc169170839]Table 17 Rom-2620 GPIO Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	GPIO_A_0
	AF18
	D17
	General purpose I/O 
	1.8V
	M33 domain

	GPIO_A_1
	AJ16
	E17
	General purpose I/O 
	1.8V
	M33 domain

	GPIO_A_2
	AE17
	F17
	General purpose I/O 
	1.8V
	M33 domain

	GPIO_A_3
	AJ18
	G17
	General purpose I/O
	1.8V
	M33 domain

	GPIO_A_4
	AF17
	H17
	General purpose I/O
	1.8V
	M33 domain

	GPIO_A_5
	AF21
	J17
	General purpose I/O 
	1.8V
	M33 domain

	GPIO_A_6/SPI_A_CS1#
	AF20
	K17
	General purpose I/O 
	1.8V
	Dual function: SPI_A_CS1#
M33 domain

	GPIO_A_7/SPI_B_CS1#
	AH23
	L17
	General purpose I/O 
	1.8V
	Dual function: SPI_B_CS1#
M33 domain

	GPIO_B_0
	AF22
	D19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_1
	AJ24
	E19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_2
	AE22
	F19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_3
	AH24
	G19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_4
	AD22
	H19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_5
	AE24
	J19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_6
	AD12
	K19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_B_7
	AH11
	L19
	General purpose I/O 
	1.8V
	M33 domain　

	GPIO_C_0
	D14
	D3
	General purpose I/O 
	1.8V
	A35 domain　

	GPIO_C_1
	B15
	D4
	General purpose I/O 
	1.8V
	A35 domain　

	GPIO_C_2
	H6
	E3
	General purpose I/O 
	1.8V
	A35 domain　

	GPIO_C_3
	C2
	E4
	General purpose I/O 
	1.8V
	A35 domain　

	GPIO_C_4/DISP_VDD_EN
	D12
	F3
	General purpose I/O 
	1.8V
	Dual function: DISP_VDD_EN
A35 domain

	GPIO_C_5/DISP_BL_EN
	E12
	F4
	General purpose I/O 
	1.8V
	Dual function: DISP_BL_EN
A35 domain

	GPIO_C_6/CAM_PWR
	F12
	G3
	General purpose I/O 
	1.8V
	Dual function: CAM_PWR
A35 domain

	GPIO_C_7/CAM_RST#
	B11
	G4
	General purpose I/O 
	1.8V
	Dual function: CAM_RST#
A35 domain



Note 10 : During the system reset, GPIO defaults to Hi-Z. Before software can control the GPIO, the designer should ensure that the carrier board control signal should be low or high during the reset state.





























[bookmark: _Toc42262107][bookmark: _Toc169170728]CAN Interface
The CAN (“Controller Area Network”) bus is a differential half duplex data bus used in automotive and industrial settings. A CAN bus uses shielded or unshielded twisted differential pair wiring, terminated in with a differential impedance of 120 Ω at the endpoints of the bus. Nodes on the bus are arranged in daisy-chain fashion, although stubs of up to 0.3 meters are allowed at each node. The standard allows data rates of up to 1 Mbps, with a maximum bus length of 40 meters at that rate. Various slower rates are defined, along with longer and longer bus lengths allowed as the data rates go down. A bus rate of 250 kbps is common use in automotive application. 
The two lines in a CAN twisted pair are referred to as CAN_H and CAN_L (for CAN High and CAN Low). There are two bus states on the CAN physical layer: the Dominant state and the Recessive state. In the Dominant state, CAN_L is pulled to GND through an open drain driver and CAN_H is pulled to the CAN Vcc through an open drain driver. In the Recessive state, CAN_L and CAN_H are not actively driven and they are pulled to a voltage of (Vcc / 2) by passive components. Hence the CAN bus is essentially a differential open-drain bus. On the system logic side of a CAN transceiver, the CAN Dominant state is a logic low and the Recessive state a logic high.
The OSM specification allows for up to two logic level CAN ports. The ports run at the Module I/O voltage (typically 1.8 V) and consist of an asynchronous CAN TX line and an RX line from and to the OSM Module CAN protocol controller.
A Carrier based CAN transceiver is required to provide a CAN bus from the Module signals. CAN PHYs are available from Texas Instruments, On Semiconductor, NXP, Microchip and numerous other vendors. The logic interface for CAN PHYs is typically suited for 3.3 V or 5V logic I/O, so level translation is required.
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[bookmark: _Toc148453082][bookmark: _Toc169170798]Figure 25 : ROM-ED91 Can bus circuit 




[bookmark: 2.14.1_CAN_interface_Signal_Definitions][bookmark: bookmark118][bookmark: _Toc42262108][bookmark: _Toc169170729]2.11.1 CAN interface Signal Definitions

[bookmark: bookmark119][bookmark: _Toc148453113][bookmark: _Toc152777030][bookmark: _Toc169170840]Table 18 Rom-2620 CAN Bus Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	CAN_A_TX
	AH6
	AC17
	CAN port A Transmit output
	1.8V
	M33 domain, 50 ohm impedance

	CAN_A_RX
	AD8
	AB17
	CAN port A Receive input
	1.8V
	M33 domain, 50 ohm impedance



[bookmark: 2.14.2_CAN_interface_Routing_Guidelines][bookmark: bookmark120][bookmark: _Toc42262109][bookmark: _Toc169170730]2.11.2 Interface Routing Guidelines
It should be routed as a differential pair signal with 120 Ohm differential impedance. The end points of CAN bus should be terminated with 120 Ohms or with 60 Ohms from the CAN_H line and 60 Ohms from the CAN_L line to the CAN Bus reference voltage. Check your CAN transceiver application notes for further details on termination.

[bookmark: 2.14.3_CAN_interface_Trace_Length_Guidel][bookmark: bookmark121][bookmark: _Toc42262110][bookmark: _Toc169170731]2.11.3 Interface Trace Length Guidelines
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[bookmark: _Toc41919543][bookmark: _Toc41919606][bookmark: _Toc41919645][bookmark: _Toc41919751][bookmark: _Toc148453083][bookmark: _Toc169170799]Figure 26 : Topology for CAN Interface

[bookmark: _Toc148453114][bookmark: _Toc152777031][bookmark: _Toc169170841]Table 19 CAN Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	CAN interface
	

	Single End
	NA
	

	Nominal Trace Space within SPI
Signal Group
	Min. 10mils
	

	Spacing to Others Signal Group
	Min. 15mils
	

	LA
	ASAP
	

	LB
	Carrier Board Length
	

	Max length of LA+LB
	NA
	


[bookmark: bookmark123]
[bookmark: _Toc42262111][bookmark: _Toc169170732] Serial Peripheral Interface Bus
The SPI (Serial Peripheral Interface) is a full duplex synchronous bus supporting a single master and multiple slave devices. The SPI bus consists of a serial clock line (generated by the master); data output line from the master; a data input line to the master and one or more active low chip select signals (output from the master). OSM Modules running a 1.8 V I/O interface on all three SPI interfaces. 
The OSM Module will always be the SPI master.
[bookmark: 2.15.1_SPI_Signal_Definition][bookmark: bookmark125][bookmark: _Toc42262112][bookmark: _Toc169170733]2.12.1 SPI Signal Definition
Each SPI device requires a chip select, a clock, a data in line and a data out line. The device I/O level must of course be compatible with the OSM Module I/O level of 1.8 V.

[bookmark: _Toc148453115][bookmark: _Toc152777032][bookmark: _Toc169170842]Table 20 Rom-2620 SPI Interface Pins out

	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	SPI_B_SDI
	AH20
	Y22
	SPI B Serial Data Input
	I CMOS 1.8V
	M33 domain,　50 ohm impedance

	SPI_B_SDO
	AE21
	Y23
	SPI B Serial Data Output
	O CMOS 1.8V
	M33 domain,　50 ohm impedance

	SPI_B_CS0#
	AD21
	AA23
	SPI B Master Chip Select 0
	O CMOS 1.8V
	M33 domain,　50 ohm impedance

	SPI_B_CS1# / GPIO_A_7
	AH23
	L17
	SPI B Master Chip Select 1
	O CMOS 1.8V
	M33 domain,　50 ohm impedance

	SPI_B_SCK
	AJ22
	Y21
	SPI B Serial Data Clock
	O CMOS 1.8V
	M33 domain,　50 ohm impedance







[bookmark: bookmark126]










[bookmark: 2.15.2_SPI_Routing_Guidelines][bookmark: bookmark127][bookmark: 2.15.3_SPI_Trace_Length_Guidelines][bookmark: bookmark128][bookmark: _Toc42262114][bookmark: _Toc169170734]2.12.2 SPI Trace Length Guidelines

[bookmark: bookmark129]
[image: ]
[bookmark: _Toc41919544][bookmark: _Toc41919607][bookmark: _Toc41919646][bookmark: _Toc41919752][bookmark: _Toc148453084][bookmark: _Toc169170800]Figure 27 : Topology for SPI


[bookmark: bookmark130]
[bookmark: _Toc148453116][bookmark: _Toc152777033][bookmark: _Toc169170843]Table 21 SPI Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	SPI
	

	Single End
	50Ω ±15%
	

	Nominal Trace Space within SPI
Signal Group
	Min. 10mils
	

	Spacing to Other Signal Group
	Min. 15mils
	

	LA
	Please see the OSM module’s Layout Checklist
	

	LB
	Carrier Board Length
	

	Max length of LA+LB
	As short as possible
	

	DATA to CLK Maximum Pin to Pin
Length Mismatch
	Max. 250mils
	

	Via Usage
	Try to minimize the number of vias
	




















[bookmark: _Toc169170735] QSPI 
A Queued Serial Peripheral Interface (QSPI; see also Quad SPI) is a type of SPI controller that uses a data queue to transfer data across the SPI bus.
The SPI flash is connected to a dedicated QSPI unit of the CPU via CLK, DQ0, DQ1, DQ2, DQ3, and nCS pins.
[bookmark: _Toc148453117][bookmark: _Toc152777034][bookmark: _Toc169170844]Table 22 Rom-2620 QSPI Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	SPI_A_SDI_(IO0)
	AH22
	U15
	SPI A Serial Data Input
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_SDO_(IO1)
	AJ20
	V15
	SPI A Serial Data Output
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_/WP_(IO2)
	AD18
	W16
	SPI A Write Protect
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_/HOLD_(IO3)
	AH19
	W15
	SPI A Suspends Serial Input
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_CS0#
	AH18
	Y15
	SPI A Master Chip Select 0
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_CS1# / GPIO_A_6
	AF20
	K17
	SPI A Master Chip Select 1
	1.8V
	M33 domain,　50 ohm impedance

	SPI_A_SCK
	AE18
	U16
	SPI A Serial Data Clock
	1.8V
	M33 domain,　50 ohm impedance
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[bookmark: _Toc148453085][bookmark: _Toc169170801]Figure 28 : ROM-ED91 QSPI circuit


[bookmark: _Toc42262115][bookmark: _Toc169170736] General Purpose I2C Bus Interface
The I2C bus is a versatile low bandwidth multi-drop bus originally defined by Philips (now NXP). It is a two-wire bus (clock and data) that relies on open-drain drivers and passive pull-ups. The bus can be single-master or multi-master. OSM Modules support two I2C interfaces in all sizes and are always I2C masters. Whether or not they allow other masters is Module implementation dependent. Most OSM systems use the I2C bus as a way for the OSM I2C Masters to interface with various I2C Slave peripherals. The standard I2C interface operation speeds are 100 kHz and 400 kHz. Some implementations allow faster speeds. 
All I2C ports run at 1.8 V logic levels and have internal on-module pull-ups. 

Be aware to prove all I2C addresses on one bus before selecting an I2C device to be used on the Carrier Board. Module vendors may use devices like power management controllers on I2C. Bus conflicts can result in a malfunction of the module.


[bookmark: 2.16.1_Signal_Definitions][bookmark: bookmark132][bookmark: _Toc42262116][bookmark: _Toc169170737]2.14.1 Signal Definitions

[bookmark: bookmark133]
[bookmark: _Toc148453118][bookmark: _Toc152777035][bookmark: _Toc169170845]Table 23 Rom-2620 I2C Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	I2C_A_SCL
	F8
	AA15
	I2C Port A Clock Signal 
	1.8V
	A35 domain

	I2C_A_SDA
	B6
	AA16
	I2C Port A Data Signal 
	1.8V
	A35 domain　

	I2C_B_SCL
	A6
	AA20
	I2C Port B Clock Signal 
	1.8V
	A35 domain　

	I2C_B_SDA
	D8
	AA21
	I2C Port B Data Signal 
	1.8V
	A35 domain　





[bookmark: _Toc148453119][bookmark: _Toc152777036][bookmark: _Toc169170846]Table 24 ROM-ED91 I2C address 
	I2C BUS
	Function 
	Device Description  
	I2C address

	I2C_A
	Audio
	Audio Codec
	0x0a

	I2C_B
	LVDS
	DSI to LVDS
	0x2d




[bookmark: 2.16.2_I2C_Routing_Guidelines][bookmark: bookmark134][bookmark: 2.16.3_I2C_Trace_Length_Guidelines][bookmark: bookmark135][bookmark: bookmark136][bookmark: bookmark137]
[bookmark: _Toc148453120][bookmark: _Toc152777037][bookmark: _Toc169170847]Table 25 I2C Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	I2C
	

	Single End
	50Ω ±15%
	

	Nominal Trace Space within SPI
Signal Group
	Min. 10mils
	




[bookmark: 2.16.4_Connectivity_Considerations][bookmark: bookmark138][bookmark: _Toc42262118][bookmark: _Toc169170738]2.14.2 Connectivity Considerations
The Carrier designer is responsible for ensuring that the maximum amount of capacitance is not exceeded and the rise/fall times of the signals meet the I2C bus specification. As a general guideline, an IC input has 8pF of capacitance, and a PCB trace has 3.8pF per inch of trace length.





























[bookmark: _Toc42262119][bookmark: _Toc169170739] UART
[bookmark: 2.18.1_UART_interface_Signal_Definitions][bookmark: bookmark147][bookmark: _Toc42262120][bookmark: _Toc169170740]2.15.1 UART interface Signal and Debug Port Definitions
[bookmark: bookmark148]Two debug ports are required for the i.MX8ULP: one for the M33 core and one for the A35 core. These ports are located on UART Console and UART_D, respectively. Please note that the voltage for both ports is 1.8V. Developers must ensure that these ports are connected.
[bookmark: _Toc148453121][bookmark: _Toc152777038][bookmark: _Toc169170848]Table 26 Rom-2620 UART Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	UART_A_RX
	G2
	A14
	Asynchronous serial data input port A
	I 1.8V
	A35 domain

	UART_A_TX
	F2
	B13
	Asynchronous serial data output port A
	O 1.8V
	A35 domain

	UART_A_RTS
	D1
	C13
	"Request to Send" handshake line for port A
	O 1.8V
	A35 domain

	UART_A_CTS
	H4
	C14
	"Clear to Send" handshake line for port A
	I 1.8V
	A35 domain

	UART_B_RX
	AH12
	D14
	Asynchronous serial data input port B
	I 1.8V
	M33 domain

	UART_B_TX
	AE12
	D13
	Asynchronous serial data output port B
	O 1.8V
	M33 domain

	UART_B_RTS
	AF12
	D15
	"Request to Send" handshake line for port B
	O 1.8V
	M33 domain

	UART_B_CTS
	AD13
	D16
	"Clear to Send" handshake line for port B
	I 1.8V
	M33 domain

	UART_C_RX
	B7
	A22
	Asynchronous serial data input port C
	I 1.8V
	A35 domain

	UART_C_TX
	E8
	B23
	Asynchronous serial data output port C
	O 1.8V
	A35 domain

	UART_D_RX
	E9
	C22
	Asynchronous serial data input port D
	I 1.8V
	A35 domain
[11]

	UART_D_TX
	F9
	C23
	Asynchronous serial data output port D
	O 1.8V
	A35 domain
[11]

	UART_CON_RX
	AH3
	D22
	Asynchronous serial data input port console
	I 1.8V
	M33 domain
[11]

	UART_CON_TX
	AH2
	D23
	Asynchronous serial data output port console
	O 1.8V
	M33 domain
[11]



Note 11: 
ROM-2620 requires two debug ports for the i.MX8ULP: one is designed for A35 on UART_D_TX/RX, and the other is designed for M-core M33 on UART_CON_TX/RX.

[bookmark: 2.18.3_Serial_interface_Trace_Length_Gui][bookmark: bookmark150][bookmark: _Toc42262122][bookmark: _Toc169170741]2.15.2 Serial interface Trace Length Guidelines

[bookmark: bookmark151]

[bookmark: bookmark152][bookmark: _Toc148453122][bookmark: _Toc152777039][bookmark: _Toc169170849]Table 27 Serial Interface Trace Length Guidelines
	Parameter
	Main Route Guidelines
	Note

	Signal Group
	Serial interface
	

	Single End
	50Ω ±15%
	





































[bookmark: _Toc42262123][bookmark: _Toc42262141][bookmark: _Toc169170742] Miscellaneous Signals
[bookmark: 2.19.1_Miscellaneous_Signals][bookmark: bookmark154][bookmark: _Toc42262124][bookmark: _Toc169170743]2.16.1 Power and GND

[bookmark: bookmark155][bookmark: _Toc148453123][bookmark: _Toc152777040][bookmark: _Toc169170850]Table 28 Rom-2620 Power and GND Interface Pins out
	Contact Name
	OSM 1.1V Definition Pin
	Description
	I/O Level
	NOTE

	VCC_2_TEST
	M19
	Module power voltage test point
	O 1.8V 
	 From the Module "+VBUCK1_LSW1_CPU_1V8" [12]

	VCC_3_TEST
	Y16
	Module power voltage test point
	O 1.8V 
	From Module "+VBUCK1_1V8" [12]

	VCC_IN_5V
	Y8, Y9, Y10, Y11, Y17
	Module power input voltage of 5V
	I 5V
	　

	GND
	D18, E15, E21, F16, F20, J16, J20, L18, M16, M20, P18, R16, R20, V16, V20, Y18, AA14, AA17, AA19, AA22, AB15, AB21,A4, A7, A10, B2, B5, B8, B9, C11, D1, D5, D8, E2,H2, H4, L2, L4, P2, P4, R1, U2, U4, V1, W3, Y2, AA1, AA4, AA7, AA8, AA10, AA11, AB3, AB6, AB9, AC4, AC7, AC10
	Module Signal and power return and GND reference
	P
	　



Note 12 : +VBUCK1_LSW1_CPU_1V8, +VBUCK1_1V8, and +VBUCK1_LSW4_CPU_1V8 PWR rails are come from the MOD that used for Carrier Board Power on sequence logic pull high and the Boot configurations pull high. Not for power supply.



















[bookmark: _Toc169170744]2.16.2 JTAG
[bookmark: _Toc148453124][bookmark: _Toc152777041][bookmark: _Toc169170851]Table 29 Rom-2620 JTAG Interface Pins out

	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	NOTE

	JTAG_TCK(SWCLK)
	AE9
	N17
	Test Clock
	I 1.8V
	M33 domain

	JTAG_TMS(SWDIO)
	AF8
	N19
	Test Mode Select
	I 1.8V
	M33 domain

	JTAG_TDI
	AF9
	P17
	Test Data Input
	I 1.8V
	M33 domain

	JTAG_TDO(SWO)
	AE8
	R17
	Test Data Output
	O 1.8V
	M33 domain

	JTAG_nTRST
	AJ4
	R19
	Test Reset, Active Low
	I 1.8V
	M33 domain




Note 13: (“Joint Test Action Group”) This is defined by IEEE 1149.1-2001 - IEEE Standard Test Access Port and Boundary. Scan Architecture (https://ieeexplore.ieee.org)



[bookmark: _Toc169170745]2.16.3 PWM

[bookmark: _Toc148453125][bookmark: _Toc152777042][bookmark: _Toc169170852]Table 30 Rom-2620 PWM Interface Pins out
	[bookmark: 2.19.1.1_Watchdog_Control_Signals][bookmark: bookmark156]Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	NOTE

	PWM_0
	B12
	E18
	Pulse width modulation 0
	O 1.8V
	A35 domain

	PWM_1
	H2
	F18
	Pulse width modulation 1
	O 1.8V
	A35 domain

	PWM_2
	M1
	G18
	Pulse width modulation 2
	O 1.8V
	A35 domain

	PWM_3
	P2
	H18
	Pulse width modulation 3
	O 1.8V
	A35 domain

	PWM_4
	N4
	J18
	Pulse width modulation 4
	O 1.8V
	A35 domain

	PWM_5
	P4
	K18
	Pulse width modulation 5
	O 1.8V
	A35 domain








[bookmark: _Toc169170746]2.16.4 Boot configuration
ROM-2620 used CPU the i.MX8ULP, and there is some boot configure should be setting. We used the Vender define pins and some reserved pins be the boot configuration pins. 
[bookmark: _Toc148453126][bookmark: _Toc152777043]

[bookmark: _Toc169170853]Table 31 Rom-2620 Boot Configure Interface Pins out 
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	RESERVED
	AB5
	Y13
	BT0_CFG0
	I 1.8V
	Unconnected, Floating.

	RESERVED
	J4
	Y14
	BT1_CFG4
	I 1.8V
	Unconnected, Floating.

	RESERVED
	F1
	T19
	BT1_CFG5
	I 1.8V
	Unconnected, Floating.

	Vendor Defined
	AD5
	D6
	BT0_CFG1
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	AD4
	D7
	BT0_CFG4
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	J5
	P16
	BT1_CFG6
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	RESERVED
	H1
	T18
	BT1_CFG7
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	K2
	B22
	BT1_CFG9
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	K1
	C16
	BT1_CFG11
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	BOOT_SEL0#
	AH7
	U19
	BOOT_MODE0
	I 1.8V
	Pull up 1K on Module, Carrier Board pull down to GND.

	BOOT_SEL1#
	AF10
	R18
	BOOT_MODE1
	I 1.8V
	Pull up 1K on Module, Carrier Board pull down to GND.


[bookmark: _Toc148453127][bookmark: _Toc152777044]






















[bookmark: _Toc169170854]Table 32 Boot Configure table
	　
	eMMC
	SD
	USB Download

	BT0_CFG1
	0
	0
	x

	BT0_CFG4
	0
	0
	x

	BT1_CFG6
	1
	0
	x

	BT1_CFG7
	1
	0
	x

	BT1_CFG9
	0
	1
	x

	BT1_CFG11
	0
	1
	x

	BOOT_MODE0
	0
	0
	1

	BOOT_MODE1
	1
	1
	0



[image: ]















[bookmark: _Toc148453086][bookmark: _Toc169170802]Figure 29 : ROM-ED91 Boot Configuration circuit

BOOT_SEL 0/1
The OSM Hardware Specification defines two low active input contacts BOOT_SEL0# and BOOT_SEL1# which may be used to tell the Module what physical device to do a BCT boot from.  
As allowed boot media differ between Module Vendors there is no fixed boot configuration within OSM Specification. However, the Module Vendor must specify the configuration necessary on the Carrier Board. 
An example of a boot table delivered by the OSM Module Vendor is shown in Table 33. BOOT_SELx# only has to be pulled down or left floating as there are 10 kΩ on-module pull-ups.
When Boot_SEL 1/0 config to [1,0], the ROM-2620 will boot from boot configuration pins. Please check the Boot configuration section define the BT0_CFGx and BT1_CFGx, and follow the table 33 to set the boot configuration setting.

[bookmark: _Toc148453128][bookmark: _Toc152777045][bookmark: _Toc169170855]Table 33 BOOT MODE of the Boot selection pins 
	Boot _SEL[1:0]
	BOOT TYPE

	Boot _SEL1#
	Boot _SEL0#
	

	0
	0
	Boot from fuse

	0
	1
	Serial Downloader

	1
	0
	Boot for Pins

	1
	1
	NXP Test mode



[bookmark: _Toc148453129][bookmark: _Toc152777046][bookmark: _Toc169170856]Table 34 ROM-ED91 boot configure table
	　
	BOOT_SEL1#
	BOOT_SEL0#
	BT1_CFG11
	BT1_CFG9
	BT1_CFG7
	BT1_CFG6
	BT0_CFG4
	BT0_CFG1

	eMMC
	High
	Low
	Low
	Low
	High
	High
	Low
	Low

	SD
	High
	Low
	High
	High
	Low
	Low
	Low
	Low



[bookmark: _Toc169170747]2.16.5 Module Terminations
[bookmark: _Toc148453130][bookmark: _Toc152777047][bookmark: _Toc169170857]Table 35 Module Terminations
	Signal Name 
	Series Termination (On Module) 
	Parallel Termination (On Module) 
	Note

	SYS_RST#
	
	10K pull-up to 1.8V
	

	CARRIER_PWR_EN
	
	10K pull-up to 1.8V
And 2.2uF to GND
	

	BOOT_SEL0#
	
	1K pull-up to 1.8V
	

	BOOT_SEL1#
	
	1K pull-up to 1.8V
	

	SDIO_A_CD#
	
	10K pull-up to 1.8V
	

	SDIO_A_WP
	
	10K pull-up to 1.8V
	

	USB_A_ID
	
	10K pull-up to 1.8V
	

	USB_A_OC#
	
	10K pull-up to 1.8V
	

	USB_B_ID
	
	10K pull-up to 1.8V
	

	USB_B_OC#
	
	10K pull-up to 1.8V
	

	I2C_A_SCL
	
	2.2K pull-up to 1.8V
	

	I2C_A_SDA
	
	2.2K pull-up to 1.8V
	

	I2C_B_SCL
	
	2.2K pull-up to 1.8V
	

	I2C_B_SDA
	
	2.2K pull-up to 1.8V
	

	PWR_BTN#
	
	100K pull-up to 1.8V
	

	I2C_CAM_SDA
	
	2.2K pull-up to 1.8V
	

	I2C_CAM_SCL
	
	2.2K pull-up to 1.8V
	

	Vendor Defined (B22, C16, P16, D6, D7)
	
	10K pull-up to 1.8V
	[bookmark: _Toc169170748]ROM-2620 Module uses these pins be boot configuration, and Carrier Board should use < 1K resistor pull-down. Please check the section: 2.16.4 Boot configuration.

	RESERVED(T18)
	
	
	[bookmark: _Toc169170749]ROM-2620 Module uses this pin be boot configuration, and Carrier Board should use < 1K resistor pull-down. Please check the section: 2.16.4 Boot configuration.

	RESERVED(Y13)
	
	100K pull-down to GND
	ROM-2620 Module uses this pin be boot configuration. If not needed, please do not connect it, the Carrier board should be floating.

	RESERVED (T19, Y14)
	
	100K pull-down to GND
	ROM-2620 Module uses these pins be boot configuration. If not needed, please do not connect it, the Carrier board should be floating.

	JTAG_TDO
	
	10K pull-up to 1.8V
	

	
	
	
	



[bookmark: _Toc169170750]2.16.6 Reserved
The Module RESERVED contacts (up to 55 contacts for Size-L) should normally be left unconnected and may be used in future revisions of the OSM specification.
The ROM-2620 uses the 4 reserved pins T18, T19, Y13, and Y14, which are already defined as boot configuration pins. Please follow the specified table.
[bookmark: _Toc148453131][bookmark: _Toc152777048][bookmark: _Toc169170858]Table 36 Rom-2620 RESERVED Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	RESERVED
	AB5
	Y13
	BT0_CFG0
	I 1.8V
	Unconnected, Floating.

	RESERVED
	J4
	Y14
	BT1_CFG4
	I 1.8V
	Unconnected, Floating.

	RESERVED
	F1
	T19
	BT1_CFG5
	I 1.8V
	Unconnected, Floating.

	RESERVED
	H1
	T18
	BT1_CFG7
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.
[bookmark: _Toc169170751]Please check the section: 2.16.4 Boot configuration



[bookmark: _Toc169170752]2.16.7 Vendor Defined Contact 
Because of SOC and architecture specific reasons there may be the requirement for module specific functions of power-management or interface signals. They may be not covered by known standards. 
OSM Hardware Specification fulfills this need by adding up to 19 (for size L) vendor specific contacts. 
The ROM-2620 used the 5 Vendor Defined pins that D6, D7, P16, B22, and C16 already defined to boot configuration pins. Please follow the table used.

[bookmark: _Toc148453132][bookmark: _Toc152777049][bookmark: _Toc169170859]Table 37 Rom-2620 Vendor Defined Interface Pins out
	Contact Name
	CPU Pin-Out
	OSM 1.1V Definition Pin
	Description
	I/O Level
	Note

	Vendor Defined
	AD5
	D6
	BT0_CFG1
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	AD4
	D7
	BT0_CFG4
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	J5
	P16
	BT1_CFG6
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	K2
	B22
	BT1_CFG9
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.

	Vendor Defined
	K1
	C16
	BT1_CFG11
	I 1.8V
	Pull up 10K on Module, Carrier Board pull down to GND should less than or equal to 1K.


[bookmark: _Toc169170753]2.16.8 Voltage Test Contacts 
Up to 8 dedicated contacts (VCC_x_TEST) for voltage test points are specified. These contacts are intended to be used by module vendor for test procedures. Usage and voltages are vendor specific. See module specification if connection of these contacts on own Carrier Board is allowed or must be unconnected.
The ROM-2620 used the 2 pins of VCC_2_TEST and VCC_3_TEST, please check the table as the below. 

[bookmark: _Toc148453133][bookmark: _Toc152777050][bookmark: _Toc169170860]Table 38 Rom-2620 VCC_x_TEST Interface Pins out
	Contact Name
	OSM 1.1V Definition Pin
	Description
	I/O Level
	NOTE

	VCC_2_TEST
	M19
	Module power voltage test point
	O 1.8V 
	[bookmark: _GoBack]From Module "+VBUCK1_LSW1_CPU_1V8" [14]

	VCC_3_TEST
	Y16
	Module power voltage test point
	O 1.8V 
	From Module "+VBUCK1_1V8" [14]



Note 14 : +VBUCK1_LSW1_CPU_1V8 and +VBUCK1_1V8 PWR rails are come from the MOD that used for Carrier Board Power on sequence logic pull high and the Boot configurations pull high. Not for power supply.



[bookmark: _Toc169170754]Electrical Characteristics
1.6 [bookmark: _Toc42262142][bookmark: _Toc169170755]Absolute Maximum Ratings

[bookmark: bookmark183]
[bookmark: _Toc148453134][bookmark: _Toc152777051][bookmark: _Toc169170861]Table 39 Absolute Maximum Ratings
	OSM module
	MIN
	MAX
	UNIT

	
Power
	VCC_IN_5V
	4.75 (5-5%)
	5.25 (5+5%)
	V

	
	RTC Battery
	2.4
	3.3
	V




1.7 [bookmark: 4.2._DC_Characteristics][bookmark: bookmark184][bookmark: _Toc42262143][bookmark: _Toc169170756]DC Characteristics

[bookmark: bookmark185] 
Table 4.2 Maximum Ratings
	NXP i.MX 8ULP

	Power Plane
	Maximum Power Consumption

	Symbol
	
	OFF

	VCC_IN_5V
	
	

	RTC Battery
	
	 ~ 6.4uA




[bookmark: _Toc42262136][bookmark: _Toc169170757]3.3 Power Management Signals
[bookmark: bookmark173]
[bookmark: _Toc148453135][bookmark: _Toc152777052][bookmark: _Toc169170862]Table 40 Power Management Signal Definitions
	Contact Name
	OSM 1.1V Definition Pin
	Description
	I/O Level
	NOTE

	VCC_2_TEST
	M19
	Module power voltage test point
	O 1.8V 
	 From Module "+VBUCK1_LSW1_CPU_1V8" [15]

	VCC_3_TEST
	Y16
	Module power voltage test point
	O 1.8V 
	From Module "+VBUCK1_1V8" [15]

	VCC_IN_5V
	Y8, Y9, Y10, Y11, Y17
	Module power input voltage of 5V
	I 5V
	　

	GND
	D18, E15, E21, F16, F20, J16, J20, L18, M16, M20, P18, R16, R20, V16, V20, Y18, AA14, AA17, AA19, AA22, AB15, AB21,A4, A7, A10, B2, B5, B8, B9, C11, D1, D5, D8, E2,H2, H4, L2, L4, P2, P4, R1, U2, U4, V1, W3, Y2, AA1, AA4, AA7, AA8, AA10, AA11, AB3, AB6, AB9, AC4, AC7, AC10
	Module Signal and power return and GND reference
	P
	　



Note 15 : +VBUCK1_LSW1_CPU_1V8, +VBUCK1_1V8, and +VBUCK1_LSW4_CPU_1V8 PWR rails are come from the MOD that used for Carrier Board Power on sequence logic pull high and the Boot configurations pull high. Not for power supply.

[bookmark: _Toc148453136][bookmark: _Toc152777053][bookmark: _Toc169170863]Table 41 Power Management Signal Definitions
	Contact Name
	OSM 1.1V Definition Pin
	Description
	I/O Level

	SYS_RST#
	U17
	Reset input from Carrier board. Carrier drives low to force a Module reset, floats the line otherwise.
	I 1.8V

	CARRIER_PWR_EN
	V17
	Carrier board circuits should not be powered up until the module asserts the CARRIER_PWR_EN signal
	O 1.8V

	VCC_OUT_IO
	U18
	Can provide IO voltage level for several interfaces to connect
	P 1.8V < 100mA. Only provide voltage to the logic ICs and ICs that need pull-up on the Carrier board when there is no power on the carrier board. Check the section 3.3.1
If not used, please keep floating.

	RTC_PWR
	W17
	Low current RTC circuit backup power – 3.0V nominal. May be sourced from a Carrier based Lithium cell or Super Cap.
	P

	FORCE_RECOVERY#
	T17
	If low on carrier board module enters recovery mode.
	NA, used the BOOT_SEL0# / BOOT_SEL1#.

	PWR_BTN#
	AA9
	Power-button input from Carrier board. Carrier to float the line in in-active state. Active low, level sensitive. Should be de-bounced on the Module.
	I 1.8V




[bookmark: _Toc169170758][bookmark: _Toc42262139]3.3.1 CARRIER_PWR_EN 
The CARRIER_PWR_EN signal driven by the module at 1.8 V level. It is a high active output to signal that the Carrier Board power supplies are allowed to be powered up. Normally this signal is integrated within the module's internal power-up sequence and is switched high within the last sequence before reset release. 

Note 16 : Implementation of this signal on the Carrier Board is strongly recommended as it prevents cross-supplying through I/O domains that are powered down on the module. Cross-supplying can result in.  

The ROM-2620 used the RC circuit on CARRIER_PWR_EN signal, so the ROM-ED91 used the open drain buffer IC to be the signal buffer and used the ROM-2620 module power VCC_OUT_IO(1.8V) be the buffer IC power source when the carrier board was without the power rail ready.
[image: ]
[bookmark: _Toc148453087][bookmark: _Toc169170803]Figure 30 : ROM-ED91 Carrier_PWR_EN circuit


[image: ]
[bookmark: _Toc169170804]Figure 31 : The ROM-2620 Carrier_PWR_EN RC rise waveform

[bookmark: _Toc169170759]3.3.2 SYS_RST#
The SYS_RST# signal is driven by the Carrier Board and must only be pulled to the ground or left floating. It has an internal pull up to 1.8 V on-module. This signal may be used to force the Module to stay in reset. 
If used, by the Carrier, then an open drain device or switch to GND should be used. A switch example is shown in Figure 28. The signal is ESD protected in this example, as the switch (and the switch interaction with humans) introduces an ESD hazard.
[image: ]
[bookmark: _Toc148453088][bookmark: _Toc169170805]Figure 32 : Reset button Key design

Note 17 : The ROM-2620 design the SYS_RST# be the PMIC reset in, it would cause the system cold reset. The carrier board can’t use this pin be the carrier board power ok signal.

Note 18: Repeatedly use of the SYS_RST# signal while the Module is already performing a reset cycle might lead to unknown behavior of the Module and therefore shall be avoided. 
[bookmark: 3.2.1_ATX_and_AT_Power_Sequencing_Diagra][bookmark: bookmark175]  
[bookmark: _Toc169170760]3.3.2 PWR_BTN#
OSM defines a contact to allow the implementation of a Carrier board power button.
If possible, add ESD protection. The ROM-ED91 power button key design is as below, that MOD_ON for first-time power rail on. The ONOFF is sent to the module CPU, after the firs-time power up the CPU will monitor this signal to be on/ off controlled.

[image: ]
[bookmark: _Toc148453089][bookmark: _Toc169170806]Figure 33 : ROM-ED91 Power button Key circuit
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[bookmark: _Toc148453090][bookmark: _Toc169170807]Figure 34 : Power button Key circuit with ESD 











[bookmark: _Toc169170761]3.3.3 Power on sequence

[image: ]
[bookmark: _Toc169170808]Figure 35 : ROM-ED91 AT Power-On Sequence

[image: ]
[bookmark: _Toc148453091][bookmark: _Toc41919550][bookmark: _Toc41919613][bookmark: _Toc41919652][bookmark: _Toc41919758][bookmark: _Toc169170809]Figure 36 : ROM-ED91 ATX Power-On Sequence (check the 3.3.6 AT and ATX section) 

[bookmark: _Toc148453137][bookmark: _Toc152777054][bookmark: _Toc169170864]Table 42 Power Management Timings
	Sym
	
	Description
	Min
	Max

	T
	Power Button
	
	0.5s
	 4s

	t1
	The +V12A is stable to the +V5_MOD 
	 1ms
	

	t2
	Carrier_PWR_EN  
	25ms
	40ms

	t3
	+V3.3           
               
	
	3ms

	t4
	+V1.8
	
	
	4ms

	t5
	+V5
	
	
	4ms





[image: ]

[bookmark: _Toc169170810]Figure 37 : ROM-ED91 Power-off Sequence (Note 19: Case by designer request) 

[bookmark: _Toc169170762]3.3.4 ROM-2620 Module Input
The primary supply voltage depends on the OSM Module size. A single supply of 5 V is recommended for Size-S, Size-M and Size-L on up to 17 contacts (VCC_IN_5V).
There are currently no limits in the OSM Module Hardware Specification on the Module power supply rise times. In general, it is not wise to expose the Module and Carrier electronics to extremely fast power supply rise times (as may be the case if a low impedance power source such as a battery pack or power brick is “hot-plugged”). Input power supply rise times faster than 50 V/ms to the Module should be avoided.

The OSM Module physical contact consists of a soldered connection able to carry a current of minimum 0.5 A per contact.
Depending on the module size there are different amounts of contacts for the power input VCC_IN_5V thus the limited input power differs for each module size. The following table shows the amount of input power contacts and the allowed maximum input power.

[bookmark: _Toc148453138][bookmark: _Toc152777055][bookmark: _Toc169170865]Table 43 Limiting Input Power
	Module Size 
	VCC_IN_5V 

	
	Contacts 
	Input Power

	Size-0 
	1
	2.5 W

	Size-S  
	5
	12.5 W

	Size-M  
	9
	22.5 W 

	Size-L
	17
	42.5 W 


[bookmark: _Toc169170763]3.3.5 DC Input and OVP/OCP Protect
The power path for a basic, fixed input voltage arrangement OSM Module and Carrier board system is shown in Figure 38.  The figure also shows the ROM-ED91 Carrier Board power supply section's typical system powered by a power source of type 12 V. Designers can choose the power solution that they need.
[image: ]
[bookmark: _Toc148453092][bookmark: _Toc169170811]Figure 38 : ROM-ED91 Power Distribution

Over-current Protection
For safety reasons, the main power supply path should be fused. There should be a fuse placed between the system's power supply output and the customized carrier board's power supply input. This fuse may be standard or could also be a poly fuse. Either one is sufficient. The maximum current must be tested and determined by the carrier board designer.

[bookmark: _Toc169170764]3.3.6 AT and ATX
ATX
The ROM-2620(i.MX8ULP) system automatically powers on during the initial power supply. Subsequently, the system can be controlled for power on/off functionality via the onoff pin(power button key).
Therefore, the designer must add a load switch before VCC_IN_5V to implement ATX power supply control via the power button key.

Based on the ROM-ED91 circuit design, pressing the PWR_BTN# signal pulls it low, which turns on the PMOS. Once the power switch is turned on and delivers +VCC_IN_5V, this voltage latches the power PMOS in the on state. After the initial power-up of the ROM-2620, the CPU takes over control of power management using the ONOFF signal.

AT
When the system support AT, the designer should design the +VCC_IN_5V power rail to the ROM-2620 without using any power switch. Because the i.MX8ULP can automatically power on the system during the initial power-up.



[image: ]

[image: ][image: ] 
[bookmark: _Toc148453093][bookmark: _Toc169170812]Figure 39 : ROM-ED91 Module Power Circuit

[image: ]
[bookmark: _Toc148453094][bookmark: _Toc169170813]Figure 40 : Module Power for AT and ATX



[bookmark: _Toc169170765]3.4 FORCE_RECOVERY#  
ROM-2620 won’t support this pin, because the system can set the BOOT_SEL1/0 to [0,1] and the system will into USB download mode. Designer can use the USB_A 2.0 client mode into USB download mode by NXP tools. 


[bookmark: _Toc169170766]3.5 RTC Battery
The Real-Time Clock (RTC) is responsible for maintaining the time and date even when the module is not connected to the main power supply. Usually, a +3V lithium battery cell is used to supply the internal RTC of the module. The OSM specification defines an extra power pin 'RTC_PWR', which connects the RTC of the module to the external battery. The specified input voltage range of the battery is defined between +2.4V and +3.3V. The signal 'VCC_RTC' can be found on the module's connector pin W17.


[bookmark: 3.3.1_RTC_Battery_Lifetime][bookmark: bookmark180][bookmark: _Toc42262140][bookmark: _Toc169170767] 3.5.1 RTC Battery Lifetime
The RTC battery lifetime determines the time interval between system battery replacement cycles. Current leakage from the RTC battery circuitry on the carrier board is a serious issue and must be considered during the system design phase. The current leakage will influence the RTC battery lifetime and must be factored in when a specific life expectancy of the system battery is being defined.
To accurately measure the value of the RTC current it should be measured when the complete system is disconnected from AC power.
The RTC power plane is normally used with the 3V3 Voltage on the module, so it may not be necessary to perform this on the carrier board. Please consult the module vendor's documentation.


[image: ]

[bookmark: _Toc41919554][bookmark: _Toc41919617][bookmark: _Toc41919656][bookmark: _Toc41919762][bookmark: _Toc148453095][bookmark: _Toc169170814]Figure 41 : RTC Circuit.



[bookmark: 4.1._Absolute_Maximum_Ratings][bookmark: bookmark182]
























































[bookmark: _Toc169170768]Mechanism dimension
[bookmark: _Toc169170769]4.1 Contact Grid 
Modules adhering to the Open Standard Module™ Specification shall use the following contact grid and the 
regarding designation:
[image: ]
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[bookmark: _Toc169170815][bookmark: _Hlk161754469]Figure 42 : Contact Grid (view from top, through the module)
A1
A1
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[bookmark: _Toc169170816]Figure 43 : ROM-2620 View from TOP  &    ROM-2620 Flip View



[bookmark: _Toc169170770][bookmark: _Hlk161754549]4.2 Footprint Grid
The Contact Grid for the Open Standard Module™ Specification is symmetrically and defines the 
following dimensions: 
▪ Contact Diameter:     0.8 mm 
▪ Contact Grid:            1.25 mm 
▪ Contact-to-Contact:  0.45 mm 
▪ Contact-to-Edge:      0.85 mm 

[image: ]





















[bookmark: _Toc169170817]Figure 44 : Footprint Grid Dimensions






[bookmark: _Toc169170771]4.3 Possible Cut-out and Placement Areas (bottom side)
All modules adhering to the Open Standard Module™ Specification are meant to be soldering modules. Therefore, the definition of placement areas on bottom side of the module is necessary to allow placement of electronic components on the opposite of some main components like CPU, RAM, etc. Predefined placement areas will need to be taken into account for baseboard designs for recesses or cut-out areas. Otherwise, the module PCB itself could be increased with a Spacer PCB layer considering the placement areas on module bottom side. 
 
Optional Placement Area #1: 10.25 mm width x 16.5 mm height  
Optional Placement Area #2: 10.25 mm width x 16.5 mm height  
Optional Placement Area #3: 31.5 mm width x 7.75 mm height  
[image: ]











[bookmark: _Toc169170818]Figure 45: Placement Area (left) and Cut-Out Area (right) - Size S (view from bottom)



























[bookmark: _Toc169170772]4.4 Breakout Area and Tolerances


All modules adhering to the Open Standard Module™ Specification may have predefined panel breakout areas. Within these breakout areas the outline and texture of the module PCB might vary. The definition of breakout areas might facilitate the production of the modules as well as testing equipment and shall reduce potential mechanical intolerances and conflicts on the baseboard. Therefore, the red areas (below) border the maximum tolerances to be considered during production and assembly. The usage of those breakout areas is not a mandatory requirement.
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[bookmark: _Toc169170819]Figure 46 : Breakout Areas (view from top, through the module) 







































[bookmark: _Toc169170773]4.5 Outline Dimensions
The Open Standard Module™ is made up of four different sizes that build upon each other. The board outline tolerance should be within ±0.1mm.

Size-S – “Small”: 30 mm x 30 mm
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[bookmark: _Toc169170820][bookmark: _Hlk161754452]Figure 47 : Size-S Dimension and Footprint (view from top, through the module)  
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[bookmark: _Toc169170821]Figure 48 : Module Height 
image3.png




image4.png




image5.png
S}

?Q




image6.png




image7.png




image8.png




image9.png




image10.png




image11.png
Enabling an Intelligent Planet




image12.png




image13.png
7
O g
oW

PN

3
¥




image14.png




image15.png




image16.png
S}

?Q




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png
Enabling an Intelligent Planet




image23.png




image24.png
000 000
0000 0000
0000 0000
6000 0000
0000 0000
6000 0000
0000 0000
©0000000000000000000000000000000000
©0000000000000000000000000000000000
©0000000000060000000000000000000000
©00000000 000000000 000000000
- -

45 mm

30 mm

15 mm

45 mm

30 mm




image25.png




image26.png




image27.emf
MODULE_332P_49_1181X1181_BOT


U1401B


<Characteristic>


UART_A_RX


A14


ANT_GND_0


A15


ANT_MAIN


A16


ANT_GND_1


A17


ANT_GND_2


A18


ANT_GND_3


A19


ANT_AUX


A20


ANT_GND_4


A21


UART_C_RX


A22


UART_C_TX


B23


UART_A_RTS


C13


UART_A_CTS


C14


ANT_MAIN_TEST


C15


VENDOR DEFINED_2


C16


ANT_B_MAIN_TEST


C17


TEST_GENERIC


C18


ANT_B_AUX_TEST


C19


SDIO_A_IOPWR


C20


ANT_AUX_TEST


C21


UART_D_RX


C22


UART_D_TX


C23


UART_B_TX


D13


UART_B_RX


D14


UART_B_RTS


D15


UART_B_CTS


D16


GPIO_A_0


D17


GND_36


D18


GPIO_B_0


D19


SDIO_A_WP


D20


SDIO_A_PWR_EN


D21


UART_CON_RX


D22


UART_CON_TX


D23


GND_37


E15


ETH_A_(R)(G)MII_CRS


E16


GPIO_A_1


E17


PWM_0/DISP_BL_PWM


E18


GPIO_B_1


E19


SDIO_A_CMD


E20


GND_38


E21


ETH_A_(R)(G)MII_COL


F15


GND_39


F16


GPIO_A_2


F17


PWM_1


F18


GPIO_B_2


F19


GND_40


F20


SDIO_A_CLK


F21


ETH_A_(S)(R)(G)MII_TXD1


G15


ETH_A_(S)(R)(G)MII_TXD3


G16


GPIO_A_3


G17


PWM_2


G18


GPIO_B_3


G19


SDIO_A_D0


G20


SDIO_A_D1


G21


ETH_A_(S)(R)(G)MII_TXD0


H15


ETH_A_(S)(R)(G)MII_TXD2


H16


GPIO_A_4


H17


PWM_3


H18


GPIO_B_4


H19


SDIO_A_D2


H20


SDIO_A_D3


H21


ETH_A_(R)(G)MII_TX_CLK


J15


GND_41


J16


GPIO_A_5


J17


PWM_4


J18


GPIO_B_5


J19


GND_42


J20


SDIO_A_CD#


J21


ETH_A_(S)(R)(G)MII_RXD0


K15


ETH_A_(R)(G)MII_TX_EN(_ER)


K16


GPIO_A_6/SPI_A_CS1#


K17


PWM_5


K18


GPIO_B_6


K19


SDIO_B_CLK


K20


SDIO_B_CMD


K21


ETH_A_(S)(R)(G)MII_RXD1


L15


ETH_A_(R)(G)MII_RX_ER


L16


GPIO_A_7/SPI_B_CS1#


L17


GND_43


L18


GPIO_B_7


L19


SDIO_B_D0


L20


SDIO_B_D1


L21


ETH_A_(R)(G)MII_RX_DV(_ER)


M15


GND_44


M16


ETH_IOPWR


M17


ADC_0


M18


VCC_2_TEST


M19


GND_45


M20


SDIO_B_D2


M21


ETH_A_(R)(G)MII_RXD2


N15


ETH_A_SDP


N16


JTAG_TCK(SWCLK)


N17


ADC_1


N18


JTAG_TMS(SWDIO)


N19


SDIO_B_D3


N20


SDIO_B_D4


N21


UART_A_TX


B13


ANT_GND_11


B21


ANT_GND_5


B15


ANT_GND_6


B16


ANT_GND_7


B17


ANT_GND_8


B18


ANT_GND_9


B19


ANT_GND_10


B20


VENDOR_DEFINED_1


B22


ETH_A_(R)(G)MII_RXD3


P15


GND_46


P18


JTAG_RTCK


P19


JTAG_TDI


P17


SDIO_B_D5


P20


SDIO_B_D6


P21


VENDOR DEFINED_3


P16


ETH_A_(R)(G)MII_RX_CLK


R15


GND_47


R16


GND_48


R20


JTAG_NTRST


R19


JTAG_TDO(SWO)


R17


BOOT_SEL1#


R18


SDIO_B_D7


R21


ETH_MDIO


T15


ETH_MDC


T16


FORCE_RECOVERY#


T17


RESERVED_1


T18


RESERVED_2


T19


SDIO_B_CD#


T21


SDIO_B_IOPWR


T20


SYS_RTS#


U17


BOOT_SEL0#


U19


SDIO_B_PWR_EN


U21


SDIO_B_WP


U20


SPI_A_SCK


U16


SPI_A_SDI_(IO0)


U15


VCC_OUT_IO


U18


SPI_A_SDO_(IO1)


V15


GND_49


V16


GND_50


V20


I2S_B_DATA_IN


V19


I2S_MCLK


V18


I2S_A_ DATA_IN


V21


CARRIER_PWR_EN


V17


SPI_A/WP_(IO2)


W16


I2S_BITCLK


W20


I2S_B_DATA_OUT


W19


I2S_LRCLK


W18


RTC_PWR


W17


SPI_A/HOLD_(IO3)


W15


I2S_A_DATA_OUT


W21


VCC_IN_5V_4


Y17


RESERVED_3


Y13


RESERVED_4


Y14


SPI_A_CS0#


Y15


SPI_B_SCK


Y21


SPI_B_SDI


Y22


SPI_B_SDO


Y23


VCC_3_TEST


Y16


VCC_4_TEST


Y20


VCC_IN_3V3


Y19


GND_51


Y18


RESERVED_5


AA13


GND_53


AA17


GND_54


AA19


GND_55


AA22


I2C_A_SCL


AA15


I2C_A_SDA


AA16


I2C_B_SCL


AA20


I2C_B_SDA


AA21


GND_52


AA14


SPI_B_CS0#


AA23


VBAT_0


AA18


USB_A_VBUS


AB16


CAN_B_RX


AB19


GND_56


AB15


GND_57


AB21


USB_A_D_N


AB13


USB_A_ID


AB14


CAN_A_RX


AB17


USB_B_D_N


AB23


USB_B_ID


AB22


USB_B_VBUS


AB20


VBAT_1


AB18


USB_A_OC#


AC15


CAN_B_TX


AC19


DEBUG_EN


AC18


USB_A_D_P


AC14


USB_A_EN


AC16


CAN_A_TX


AC17


USB_B_D_P


AC22


USB_B_EN


AC20


USB_B_OC#


AC21




MODULE_332P_49_1181X1181_BOT

U1401B

<Characteristic>

UART_A_RX

A14

ANT_GND_0

A15

ANT_MAIN

A16

ANT_GND_1

A17

ANT_GND_2

A18

ANT_GND_3

A19

ANT_AUX

A20

ANT_GND_4

A21

UART_C_RX

A22

UART_C_TX

B23

UART_A_RTS

C13

UART_A_CTS

C14

ANT_MAIN_TEST

C15

VENDOR DEFINED_2

C16

ANT_B_MAIN_TEST

C17

TEST_GENERIC

C18

ANT_B_AUX_TEST

C19

SDIO_A_IOPWR

C20

ANT_AUX_TEST

C21

UART_D_RX

C22

UART_D_TX

C23

UART_B_TX

D13

UART_B_RX

D14

UART_B_RTS

D15

UART_B_CTS

D16

GPIO_A_0

D17

GND_36

D18

GPIO_B_0

D19

SDIO_A_WP

D20

SDIO_A_PWR_EN

D21

UART_CON_RX

D22

UART_CON_TX

D23

GND_37

E15

ETH_A_(R)(G)MII_CRS

E16

GPIO_A_1

E17

PWM_0/DISP_BL_PWM

E18

GPIO_B_1

E19

SDIO_A_CMD

E20

GND_38

E21

ETH_A_(R)(G)MII_COL

F15

GND_39

F16

GPIO_A_2

F17

PWM_1

F18

GPIO_B_2

F19

GND_40

F20

SDIO_A_CLK

F21

ETH_A_(S)(R)(G)MII_TXD1

G15

ETH_A_(S)(R)(G)MII_TXD3

G16

GPIO_A_3

G17

PWM_2

G18

GPIO_B_3

G19

SDIO_A_D0

G20

SDIO_A_D1

G21

ETH_A_(S)(R)(G)MII_TXD0

H15

ETH_A_(S)(R)(G)MII_TXD2

H16

GPIO_A_4

H17

PWM_3

H18

GPIO_B_4

H19

SDIO_A_D2

H20

SDIO_A_D3

H21

ETH_A_(R)(G)MII_TX_CLK

J15

GND_41

J16

GPIO_A_5

J17

PWM_4

J18

GPIO_B_5

J19

GND_42

J20

SDIO_A_CD#

J21

ETH_A_(S)(R)(G)MII_RXD0

K15

ETH_A_(R)(G)MII_TX_EN(_ER)

K16

GPIO_A_6/SPI_A_CS1#

K17

PWM_5

K18

GPIO_B_6

K19

SDIO_B_CLK

K20

SDIO_B_CMD

K21

ETH_A_(S)(R)(G)MII_RXD1

L15

ETH_A_(R)(G)MII_RX_ER

L16

GPIO_A_7/SPI_B_CS1#

L17

GND_43

L18

GPIO_B_7

L19

SDIO_B_D0

L20

SDIO_B_D1

L21

ETH_A_(R)(G)MII_RX_DV(_ER)

M15

GND_44

M16

ETH_IOPWR

M17

ADC_0

M18

VCC_2_TEST

M19

GND_45

M20

SDIO_B_D2

M21

ETH_A_(R)(G)MII_RXD2

N15

ETH_A_SDP

N16

JTAG_TCK(SWCLK)

N17

ADC_1

N18

JTAG_TMS(SWDIO)

N19

SDIO_B_D3

N20

SDIO_B_D4

N21

UART_A_TX

B13

ANT_GND_11

B21

ANT_GND_5

B15

ANT_GND_6

B16

ANT_GND_7

B17

ANT_GND_8

B18

ANT_GND_9

B19

ANT_GND_10

B20

VENDOR_DEFINED_1

B22

ETH_A_(R)(G)MII_RXD3

P15

GND_46

P18

JTAG_RTCK

P19

JTAG_TDI

P17

SDIO_B_D5

P20

SDIO_B_D6

P21

VENDOR DEFINED_3

P16

ETH_A_(R)(G)MII_RX_CLK

R15

GND_47

R16

GND_48

R20

JTAG_NTRST

R19

JTAG_TDO(SWO)

R17

BOOT_SEL1#

R18

SDIO_B_D7

R21

ETH_MDIO

T15

ETH_MDC

T16

FORCE_RECOVERY#

T17

RESERVED_1

T18

RESERVED_2

T19

SDIO_B_CD#

T21

SDIO_B_IOPWR

T20

SYS_RTS#

U17

BOOT_SEL0#

U19

SDIO_B_PWR_EN

U21

SDIO_B_WP

U20

SPI_A_SCK

U16

SPI_A_SDI_(IO0)

U15

VCC_OUT_IO

U18

SPI_A_SDO_(IO1)

V15

GND_49

V16

GND_50

V20

I2S_B_DATA_IN

V19

I2S_MCLK

V18

I2S_A_ DATA_IN

V21

CARRIER_PWR_EN

V17

SPI_A/WP_(IO2)

W16

I2S_BITCLK

W20

I2S_B_DATA_OUT

W19

I2S_LRCLK

W18

RTC_PWR

W17

SPI_A/HOLD_(IO3)

W15

I2S_A_DATA_OUT

W21

VCC_IN_5V_4

Y17

RESERVED_3

Y13

RESERVED_4

Y14

SPI_A_CS0#

Y15

SPI_B_SCK

Y21

SPI_B_SDI

Y22

SPI_B_SDO

Y23

VCC_3_TEST

Y16

VCC_4_TEST

Y20

VCC_IN_3V3

Y19

GND_51

Y18

RESERVED_5

AA13

GND_53

AA17

GND_54

AA19

GND_55

AA22

I2C_A_SCL

AA15

I2C_A_SDA

AA16

I2C_B_SCL

AA20

I2C_B_SDA

AA21

GND_52

AA14

SPI_B_CS0#

AA23

VBAT_0

AA18

USB_A_VBUS

AB16

CAN_B_RX

AB19

GND_56

AB15

GND_57

AB21

USB_A_D_N

AB13

USB_A_ID

AB14

CAN_A_RX

AB17

USB_B_D_N

AB23

USB_B_ID

AB22

USB_B_VBUS

AB20

VBAT_1

AB18

USB_A_OC#

AC15

CAN_B_TX

AC19

DEBUG_EN

AC18

USB_A_D_P

AC14

USB_A_EN

AC16

CAN_A_TX

AC17

USB_B_D_P

AC22

USB_B_EN

AC20

USB_B_OC#

AC21


image28.emf
MODULE_332P_49_1181X1181_BOT


U1401A


<Characteristic>


CSI_DATA1_N


A2


CSI_DATA1_P


A3


GND_0


A4


CSI_DATA2_N


A5


CSI_DATA2_P


A6


GND_1


A7


USB_C_SSTX_P


A8


USB_C_SSTX_N


A9


GND_2


A10


CSI_DATA0_P


B1


GND_3


B2


CSI_CLOCK_N


B3


CSI_CLOCK_P


B4


GND_4


B5


CSI_DATA3_N


B6


CSI_DATA3_P


B7


GND_5


B8


GND_6


B9


USB_C_SSRX_P


B10


USB_C_SSRX_N


B11


CSI_DATA0_N


C1


CAM_MCK


C2


I2C_CAM_SDA/CSI_TX_N


C3


I2C_CAM_SCL/CSI_TX_P


C4


VCC_6_TEST


C5


ETH_B_MDC


C6


ETH_B_MDIO


C7


USB_C_OC#


C8


USB_C_VBUS


C9


USB_C_EN


C10


GND_7


C11


GND_8


D1


ETH_B_(R)(G)MII_CRS


D2


GPIO_C_0


D3


GPIO_C_1


D4


GND_9


D5


VENDOR DEFINED_4


D6


VENDOR DEFINED_5


D7


GND_10


D8


USB_C_ID


D9


USB_C_D_P


D10


USB_C_D_N


D11


ETH_B_(R)(G)MII_COL


E1


GND_11


E2


GPIO_C_2


E3


GPIO_C_3


E4


ETH_B_(S)(R)(G)MII_TXD1


F1


ETH_B_(S)(R)(G)MII_TXD3


F2


GPIO_C_4/DISP_VDD_EN


F3


GPIO_C_5/DISP_BL_EN


F4


ETH_B_(S)(R)(G)MII_TXD0


G1


ETH_B_(S)(R)(G)MII_TXD2


G2


GPIO_C_6/CAM_PWR


G3


GPIO_C_7/CAM_RST#


G4


ETH_B_(R)(G)MII_TX_CLK


H1


GND_12


H2


RGB_CS


H3


GND_13


H4


ETH_B_(S)(R)(G)MII_RXD0


J1


ETH_B_(R)(G)MII_TX_EN(_ER)


J2


RGB_RESET


J3


RGB_DE


J4


ETH_B_(S)(R)(G)MII_RXD1


K1


ETH_B_(R)MII_RX_ER


K2


RGB_HSYNC


K3


RGB_DISP


K4


ETH_B_(R)(G)MII_RX_DV(_ER)


L1


GND_14


L2


RGB_VSYNC


L3


GND_15


L4


ETH_B_(R)(G)MII_RXD2


M1


ETH_B_SDP


M2


RGB_B5


M3


RGB_(PIXEL)CLK


M4


ETH_B_(R)(G)MII_RXD3


N1


RESERVED_6


N2


RGB_B3


N3


RGB_B4


N4


ETH_B_(R)(G)MII_RX_CLK


P1


GND_16


P2


RGB_B2


P3


GND_17


P4


GND_18


R1


PCIE_SM_ALERT#


R2


RGB_B1


R3


RGB_B0


R4


PCIE_SMCLK


T1


PCIE_WAKE#


T2


RGB_G4


T3


RGB_G5


T4


PCIE_SMDAT


U1


GND_19


U2


RGB_G3


U3


GND_20


U4


GND_21


V1


PCIE_A_PERST#


V2


RGB_G1


V3


RGB_G2


V4


PCIE_A_REFCLK_P


W1


PCIE_CLKREQ#


W2


GND_22


W3


RGB_G0


W4


PCIE_REFCLK_N


Y1


GND_23


Y2


VCC_5_TEST


Y3


RGB_R5


Y4


RGB_R4


Y5


RGB_R2


Y6


RGB_R0


Y7


VCC_IN_5V_0


Y8


VCC_IN_5V_1


Y9


VCC_IN_5V_2


Y10


VCC_IN_5V_3


Y11


GND_24


AA1


RESERVED_7


AA2


DSI_TE


AA3


GND_25


AA4


RGB_R3


AA5


RGB_R1


AA6


GND_26


AA7


GND_27


AA8


PWR_BTN#


AA9


GND_28


AA10


GND_29


AA11


PCIE_A_HSI0_P


AB1


PCIE_A_HSI0_N


AB2


GND_30


AB3


DSI_DATA3_P


AB4


DSI_DATA3_N


AB5


GND_31


AB6


DSI_CLOCK_P


AB7


DSI_CLOCK_N


AB8


GND_32


AB9


DSI_DATA0_P


AB10


DSI_DATA0_N


AB11


PCIE_A_HSO0_P


AC2


PCIE_A_HSO0_N


AC3


GND_33


AC4


DSI_DATA2_P


AC5


DSI_DATA2_N


AC6


GND_34


AC7


DSI_DATA1_P


AC8


DSI_DATA1_N


AC9


GND_35


AC10




MODULE_332P_49_1181X1181_BOT

U1401A

<Characteristic>

CSI_DATA1_N

A2

CSI_DATA1_P

A3

GND_0

A4

CSI_DATA2_N

A5

CSI_DATA2_P

A6

GND_1

A7

USB_C_SSTX_P

A8

USB_C_SSTX_N

A9

GND_2

A10

CSI_DATA0_P

B1

GND_3

B2

CSI_CLOCK_N

B3

CSI_CLOCK_P

B4

GND_4

B5

CSI_DATA3_N

B6

CSI_DATA3_P

B7

GND_5

B8

GND_6

B9

USB_C_SSRX_P

B10

USB_C_SSRX_N

B11

CSI_DATA0_N

C1

CAM_MCK

C2

I2C_CAM_SDA/CSI_TX_N

C3

I2C_CAM_SCL/CSI_TX_P

C4

VCC_6_TEST

C5

ETH_B_MDC

C6

ETH_B_MDIO

C7

USB_C_OC#

C8

USB_C_VBUS

C9

USB_C_EN

C10

GND_7

C11

GND_8

D1

ETH_B_(R)(G)MII_CRS

D2

GPIO_C_0

D3

GPIO_C_1

D4

GND_9

D5

VENDOR DEFINED_4

D6

VENDOR DEFINED_5

D7

GND_10

D8

USB_C_ID

D9

USB_C_D_P

D10

USB_C_D_N

D11

ETH_B_(R)(G)MII_COL

E1

GND_11

E2

GPIO_C_2

E3

GPIO_C_3

E4

ETH_B_(S)(R)(G)MII_TXD1

F1

ETH_B_(S)(R)(G)MII_TXD3

F2

GPIO_C_4/DISP_VDD_EN

F3

GPIO_C_5/DISP_BL_EN

F4

ETH_B_(S)(R)(G)MII_TXD0

G1

ETH_B_(S)(R)(G)MII_TXD2

G2

GPIO_C_6/CAM_PWR

G3

GPIO_C_7/CAM_RST#

G4

ETH_B_(R)(G)MII_TX_CLK

H1

GND_12

H2

RGB_CS

H3

GND_13

H4

ETH_B_(S)(R)(G)MII_RXD0

J1

ETH_B_(R)(G)MII_TX_EN(_ER)

J2

RGB_RESET

J3

RGB_DE

J4

ETH_B_(S)(R)(G)MII_RXD1

K1

ETH_B_(R)MII_RX_ER

K2

RGB_HSYNC

K3

RGB_DISP

K4

ETH_B_(R)(G)MII_RX_DV(_ER)

L1

GND_14

L2

RGB_VSYNC

L3

GND_15

L4

ETH_B_(R)(G)MII_RXD2

M1

ETH_B_SDP

M2

RGB_B5

M3

RGB_(PIXEL)CLK

M4

ETH_B_(R)(G)MII_RXD3

N1

RESERVED_6

N2

RGB_B3

N3

RGB_B4

N4

ETH_B_(R)(G)MII_RX_CLK

P1

GND_16

P2

RGB_B2

P3

GND_17

P4

GND_18

R1

PCIE_SM_ALERT#

R2

RGB_B1

R3

RGB_B0

R4

PCIE_SMCLK

T1

PCIE_WAKE#

T2

RGB_G4

T3

RGB_G5

T4

PCIE_SMDAT

U1

GND_19

U2

RGB_G3

U3

GND_20

U4

GND_21

V1

PCIE_A_PERST#

V2

RGB_G1

V3

RGB_G2

V4

PCIE_A_REFCLK_P

W1

PCIE_CLKREQ#

W2

GND_22

W3

RGB_G0

W4

PCIE_REFCLK_N

Y1

GND_23

Y2

VCC_5_TEST

Y3

RGB_R5

Y4

RGB_R4

Y5

RGB_R2

Y6

RGB_R0

Y7

VCC_IN_5V_0

Y8

VCC_IN_5V_1

Y9

VCC_IN_5V_2

Y10

VCC_IN_5V_3

Y11

GND_24

AA1

RESERVED_7

AA2

DSI_TE

AA3

GND_25

AA4

RGB_R3

AA5

RGB_R1

AA6

GND_26

AA7

GND_27

AA8

PWR_BTN#

AA9

GND_28

AA10

GND_29

AA11

PCIE_A_HSI0_P

AB1

PCIE_A_HSI0_N

AB2

GND_30

AB3

DSI_DATA3_P

AB4

DSI_DATA3_N

AB5

GND_31

AB6

DSI_CLOCK_P

AB7

DSI_CLOCK_N

AB8

GND_32

AB9

DSI_DATA0_P

AB10

DSI_DATA0_N

AB11

PCIE_A_HSO0_P

AC2

PCIE_A_HSO0_N

AC3

GND_33

AC4

DSI_DATA2_P

AC5

DSI_DATA2_N

AC6

GND_34

AC7

DSI_DATA1_P

AC8

DSI_DATA1_N

AC9

GND_35

AC10


image29.emf
eMMC


USB2.0 Port1


LPDDR4


DSI 4LANE


PMIC I2C


PMIC


UARTD (2)


SPIx1


GPIO x17


i.MX 8ULP


SDIO


LPDDR4


CSI_A 2Lane & 


CSI_I2C


USB2.0 Port2


MDI 10/100


UARTB (4)


UARTA (4)


QSPIx1


OSM 1.1 S size


UARTC (2)


CANx1


I2C2 x2 


UART cosole (2) 


I2Sx1


PWMx6


SDIO 4bitsx1




eMMC

USB2.0 Port1

LPDDR4

DSI 4LANE

PMIC I2C PMIC

UARTD (2)

SPIx1

GPIO x17

i.MX 8ULP

SDIO

LPDDR4

CSI_A 2Lane & 

CSI_I2C

USB2.0 Port2

MDI 10/100

UARTB (4)

UARTA (4)

QSPIx1

OSM 1.1 S size

UARTC (2)

CANx1

I2C2 x2 

UART cosole (2) 

I2Sx1

PWMx6

SDIO 4bitsx1


image30.png
50MHz





image31.png
BeTomenn o, o o mcen 6

e « oo on
2 ve e 0
wis | v




image32.png
MIT/RMIT Voltage

Pull Low when using MIT/RMIT 1.5V/1.8V (default)
Pull High when using MIT/RIT 2.5V/3.3V

Pey——
2y DT e 8 e
i PHY_VDOIO Pull Low for LED Mode (default)
ULL Hion For WL or Tacertupt Mode
oy addross ety e 8 e
Pull Low : PRY Address = 000001 (dafault)
TULL Run | P Adarass - Oxo0000 Wou/Intezcupt pull v
s WOL ox Interrupt function mode use
S DI D S5 gy 00 1250 Woda K33 1s NE.
1200 Fus/4Ta pin s 5V tolerance
Rzt RE Cix direction o o
Pull Low for RMIT REF CIX Output mode (default) e :
TUL1 ioh or RIE REF CLX Input mode
Ry o T 8 e, 108 ¢y vooi0 BRI e





image33.png
e w0
o w0y
e v

o von




image34.jpeg
ST
o EHE| o | —
ZE| & | e
]| £ (=
D

O RTL8201FRVD





image35.png
3.3V

\\LED
e

5100hm 4.7k

LED Pin

LED Indication = Active low




image36.png




image37.png
0 vsn A ON G

s B

use A veUS 06T

"
16) US8_A 0P () 4 s
- v —, i o
1 W I o
oo

|





image38.png




image39.png
ws

@

seoms 5 use nocs




image40.png
Titsos USB 2.0 Host
- Type-A

1 sH1
Lvpus  smSL
o sl
S
. S
T
aE3090001
2
STPD2EUSE30
@D
@p
usB Bocs
3
BEN N ey USB_B VBUS
+ + $ v ourHe l -
102
1 s = Lepon
10k 100 | 1oF ?
KOt
ap





image41.png
W33 +V3.3_HUB2 ;V!.!_NUIZ

csos | cae | caos
T000F - 1000F oL 1000F & 100nF

10%-16V] 10%_16V] 10%_16f10%_16v L: Individual mode

PGANG HUB2 B80S, NU/10OK V33 HUB2
Ao0s 100K, -

+V33 HUB2
PSELF:
H: self powered
L bus powered
PSELF HUB2
T e
(16) use 8 oN gt Y NCT .
o WEE 8 &3 I
10k fa1
T V33
+V3.3_HU w I oo 2 gy 1
e QceRsTe (01
s RB5215.30
caos Aot
Wt F ook
10 16v]
Rats
oK
GENESYS. GLES2GT-OHY60
(18 USe B VBUS DET <
+V33_HUI V3.3_HUB2
(16) UsBBD & 16pF ; C1 L B8 0 &> ussemEDP )
note  — L GO R )
® I

£2C clock outpat pin





image42.png
sv_{ 5y | Themister

5V Sus—{ Switch
200 |1:’0r‘t
Port
2
Ferite "
PR 1y cc
5V Sus—| Distribution T LI DpF_‘:l:1 = Port
100-150 uI =1
Switch -ﬁo_ca
Ferme
T 470pF = Tipr 2 = | Port
100-150 4F
Sy =2
GND





image43.png
W tg
1 [
L? 7
o s
< t ‘o
|
NOOE “CARRIER BONTD

s
oW





image44.png
Vee

USB A
Connector

£5D Supression
Components.





image45.png
o seza 3

S

SD slot

wis

*‘ - s e
A= . W3.3.5010
PRN==r R ——- e Vo ] Lo Lo «
e || T D
P ] A P — &om
) IS P — 0 > S mun
. a1 P S Siora
e e n =
sowcz e J £ e sz we - = = oy
P R - ]
BT
SRR (e
e o] e o | o
1 o= S e
[ wie
I R
I — =] s ~
[ - e .
e sty mn s KT
I = RSt
e i L]

§ oo

¥ w3500




image46.png
Le

UL

o

HMODULE

CARRIER BOARD





image47.png
Audio JACK

:11“.".: i )

-

T




image48.png
12S to CODEC
‘vl.t-b-l

cso
ook
10516V

w3 AUDIO VDDA

R
veea
vees

®18) 25700
(15 257 AXD0
@15 257 T Bl
616 87 T FS
6] 27 oK &

(136 (PECT SCL

0118 17 S8 K

R

oND_AUD

22BBEER
232REBR

THERMAL PAD
THERMAL VA 1
THERMAL VIA 2
THERMAL VIA 3
THERMAL VIA 4
THERMAL VA &
THERMAL VIA 6

ano

sty T TLTRSO108ERGYR




image49.png
Address

%0




image50.png
Le

UL
o

HMODULE

CARRIER BOARD





image51.png
OSM MODULE

DSI_DATAQ_P
DSI_DATAO_N

DSI_DATA1_P
DSI_DATAT_N

DSI_DATA2_P
DSI_DATA2_N

DSI_DATA3_P
DSI DATA3 N

DSI_CLOCK_P
DSI_CLOCK_N

DSI_DO+
DSI_DO-

DS|_D1+
DSI_D1-

DSI_D2+
DS|_D2-

DSI_D3+
DSI_D3-

DSI_CLK+
DSI_CLK-

MIPI DSI Display





image52.emf
DSI_DATA0_N


(16)


C924


100nF


10%_16V


LVDS1_TX3-


LVDS1_TX1+


R903


0


LVDS0_CLK+


C922


10uF


6.3V


R929


10K


C910


100nF


10%_16V


C905


10uF


6.3V


LVDS0_TX2-


+V1.8


+VCCIO


DSI_DATA1_P


(16)


+VCC18


LVDS0_TX0+


Y901


NL/25MHz_12pF


1


3


4


2


LVDS1_TX2+


B905


120_100MHz


1.5A


LVDS1_TX3+


PU on module


R925


NL/10K


LVDS1_CLK+


A101-2.6


LVDS_RST#


GPIO_C_3


(11,16)


LVDS_Bridge_RST#


(9,11)


DSI_DATA1_N


(16)


R904


6.04K


C923


100nF


10%_16V


C919


15pF


5%_50V


LVDS_INT


+V1.8


C917


10uF


6.3V


DSI_DATA2_P


(16)


LVDS0_TX3+


LT9211_XTALO


LVDS0_CLK-


B904


120_100MHz


1.5A


LVDS1_CLK-


+V1.8


C911


100nF


10%_16V


LVDS0_TX1+


DSI_DATA2_N


(16)


+VLVDS_VDD


LVDS0_TX0-


R924


NL/0


C916


100nF


10%_16V


+V1.8


R923


NL/0


DSI_DATA3_P


(16)


R922


NL/0


C903


100nF


10%_16V


C915


100nF


10%_16V


LPI2C6_SDA


(9,11,16)


LVDS1_TX0-


+V1.8


C918


15pF


5%_50V


U903


Lontium_LT9211_U5


VDD_0


1


MLRXB_M3L0N_RD13


2


MLRXB_M3L0P_RD12


3


MLRXB_M2L1N_RD11


4


MLRXB_M2L1P_RD10


5


MLRXB_MCL2N_RD9


6


MLRXB_MCL2P_RDCK


7


MLRXB_M1LCN_RD8


8


MLRXB_M1LCP_RD7


9


MLRXB_M0L3N_RD6


10


MLRXB_M0L3P_RD5


11


VCC18_RX_0


12


XTALI


13


XTALO


14


VDD_1


15


RD4_TVS


16


RD3_THS


17


RD2_TDE


18


RD1_TD0


19


RD0_TD1


20


RDE_TD2


21


RHS_TD3


22


RVS_TD4


23


VCCIO_0


24


MLTXB_M0L3P_TD5


25


MLTXB_M0L3N_TD6


26


MLTXB_M1LCP_TD7


27


MLTXB_M1LCN_TD8


28


MLTXB_MCL2P_TDCK


29


MLTXB_MCL2N_TD9


30


MLTXB_M2L1P_TD10


31


MLTXB_M2L1N_TD11


32


MLTXB_M3L0P_TD12


33


MLTXB_M3L0N_TD13


34


VDD_2


35


VCC18_TX


36


VCCIO_1


37


MLTXA_M0L3P_TD14


38


MLTXA_M0L3N_TD15


39


MLTXA_M1LCP_TD16


40


MLTXA_M1LCN_TD17


41


MLTXA_MCL2P_TD18


42


MLTXA_MCL2N_TD19


43


MLTXA_M2L1P_TD20


44


MLTXA_M2L1N_TD21


45


MLTXA_M3L0P_TD22


46


MLTXA_M3L0N_TD23


47


VCC18


48


RST_N


49


CSDA


50


CSCL


51


INT


52


MLRXA_M3L0N_RD23


53


MLRXA_M3L0P_RD22


54


MLRXA_M2L1N_RD21


55


MLRXA_M2L1P_RD20


56


MLRXA_MCL2N_RD19


57


MLRXA_MCL2P_RD18


58


MLRXA_M1LCN_RD17


59


MLRXA_M1LCP_RD16


60


MLRXA_M0L3N_RD15


61


MLRXA_M0L3P_RD14


62


REXT


63


VCC18_RX_1


64


EPAD


65


LVDS1_TX1-


+VCC18_TX


C901


NL/1uF


6.3V


R908


1M


C912


100nF


10%_16V


B906


120_100MHz


1.5A


LVDS0_TX3-


DSI_DATA3_N


(16)


LPI2C6_SCL_LVDS


DSI_CLK_P


(16)


LPI2C6_SCL


(9,11,16)


LT9211_XTALI


LVDS0_TX2+


+VCC18_RX


B903


120_100MHz


1.5A


LVDS0_TX1-


LVDS1_TX0+


LVDS1_TX2-


LPI2C6_SDA_LVDS


+VLVDS_VDD


C909


10uF


6.3V


C904


100nF


10%_16V


DSI_CLK_N


(16)


Y902


25MHz_10pF


1


3


4


2


DSI_DATA0_P


(16)


B901


120_100MHz


1.5A


+VCCIO


+V1.8


C913


10uF


6.3V


DSI trace length needs to compensate 


for the Module mismatch


R902


0


R901


0




DSI_DATA0_N (16)

C924

100nF

10%_16V

LVDS1_TX3-

LVDS1_TX1+

R903 0

LVDS0_CLK+

C922

10uF

6.3V

R929

10K

C910

100nF

10%_16V

C905

10uF

6.3V

LVDS0_TX2-

+V1.8

+VCCIO

DSI_DATA1_P (16)

+VCC18

LVDS0_TX0+

Y901

NL/25MHz_12pF

1

3

4 2

LVDS1_TX2+

B905 120_100MHz 1.5A

LVDS1_TX3+

PU on module

R925 NL/10K

LVDS1_CLK+

A101-2.6

LVDS_RST#

GPIO_C_3 (11,16)

LVDS_Bridge_RST# (9,11)

DSI_DATA1_N (16)

R904 6.04K

C923

100nF

10%_16V

C919

15pF

5%_50V

LVDS_INT

+V1.8

C917

10uF

6.3V

DSI_DATA2_P (16)

LVDS0_TX3+

LT9211_XTALO

LVDS0_CLK-

B904 120_100MHz

1.5A

LVDS1_CLK-

+V1.8

C911

100nF

10%_16V

LVDS0_TX1+

DSI_DATA2_N (16)

+VLVDS_VDD

LVDS0_TX0-

R924 NL/0

C916

100nF

10%_16V

+V1.8

R923 NL/0

DSI_DATA3_P (16)

R922 NL/0

C903

100nF

10%_16V

C915

100nF

10%_16V

LPI2C6_SDA(9,11,16)

LVDS1_TX0-

+V1.8

C918

15pF

5%_50V

U903

Lontium_LT9211_U5

VDD_0

1

MLRXB_M3L0N_RD13

2

MLRXB_M3L0P_RD12

3

MLRXB_M2L1N_RD11

4

MLRXB_M2L1P_RD10

5

MLRXB_MCL2N_RD9

6

MLRXB_MCL2P_RDCK

7

MLRXB_M1LCN_RD8

8

MLRXB_M1LCP_RD7

9

MLRXB_M0L3N_RD6

10

MLRXB_M0L3P_RD5

11

VCC18_RX_0

12

XTALI

13

XTALO

14

VDD_1

15

RD4_TVS

16

RD3_THS

17

RD2_TDE

18

RD1_TD0

19

RD0_TD1

20

RDE_TD2

21

RHS_TD3

22

RVS_TD4

23

VCCIO_0

24

MLTXB_M0L3P_TD5

25

MLTXB_M0L3N_TD6

26

MLTXB_M1LCP_TD7

27

MLTXB_M1LCN_TD8

28

MLTXB_MCL2P_TDCK

29

MLTXB_MCL2N_TD9

30

MLTXB_M2L1P_TD10

31

MLTXB_M2L1N_TD11

32

MLTXB_M3L0P_TD12

33

MLTXB_M3L0N_TD13

34

VDD_2

35

VCC18_TX

36

VCCIO_1

37

MLTXA_M0L3P_TD14

38

MLTXA_M0L3N_TD15

39

MLTXA_M1LCP_TD16

40

MLTXA_M1LCN_TD17

41

MLTXA_MCL2P_TD18

42

MLTXA_MCL2N_TD19

43

MLTXA_M2L1P_TD20

44

MLTXA_M2L1N_TD21

45

MLTXA_M3L0P_TD22

46

MLTXA_M3L0N_TD23

47

VCC18

48

RST_N

49

CSDA

50

CSCL

51

INT

52

MLRXA_M3L0N_RD23

53

MLRXA_M3L0P_RD22

54

MLRXA_M2L1N_RD21

55

MLRXA_M2L1P_RD20

56

MLRXA_MCL2N_RD19

57

MLRXA_MCL2P_RD18

58

MLRXA_M1LCN_RD17

59

MLRXA_M1LCP_RD16

60

MLRXA_M0L3N_RD15

61

MLRXA_M0L3P_RD14

62

REXT

63

VCC18_RX_1

64

EPAD

65

LVDS1_TX1-

+VCC18_TX

C901 NL/1uF

6.3V

R908

1M

C912

100nF

10%_16V

B906 120_100MHz 1.5A

LVDS0_TX3-

DSI_DATA3_N (16)

LPI2C6_SCL_LVDS

DSI_CLK_P (16)

LPI2C6_SCL (9,11,16)

LT9211_XTALI

LVDS0_TX2+

+VCC18_RX

B903

120_100MHz 1.5A

LVDS0_TX1-

LVDS1_TX0+

LVDS1_TX2-

LPI2C6_SDA_LVDS

+VLVDS_VDD

C909

10uF

6.3V

C904

100nF

10%_16V

DSI_CLK_N (16)

Y902

25MHz_10pF

1

3

4 2

DSI_DATA0_P (16)

B901 120_100MHz

1.5A

+VCCIO

+V1.8

C913

10uF

6.3V

DSI trace length needs to compensate 

for the Module mismatch

R902 0

R901 0


image53.emf
+V3.3


+VDD_BKLT_C


C929


100nF


10%_25V


LVDS_BKLT_SLT


PH_3x1V_2.00mm


1


2


3


C925


10uF


10%_25V


B907


120_100MHz


2A


LVDS_BKLT_SLT(1-2)


MINIJUMPER_2_2.0mm


VIH>1.27V


TI_TPS259541DSG


U904


<Characteristic>


DVDT


1


EN/UVLO


2


IN0


3


IN1


4


OUT


5


FLT


6


ILM


7


GND


8


EPAD0


9


EPAD1


10


EPAD2


11


R910


1.3K


1%_1/16W


C928


10uF


20%_16V


C927


39nF


10%_16V


C930


NL/1uF


6.3V


0402


+VDD_BKLT_IN


+VCC_IN


SR


+VDD_BKLT


+V5


C926


100nF


10%_25V


INVERTER


DISP_BL_EN


R914


0


R913


NL/1K


1%_1/16W




+V3.3

+VDD_BKLT_C

C929

100nF

10%_25V

LVDS_BKLT_SLT

PH_3x1V_2.00mm

123

C925

10uF

10%_25V

B907 120_100MHz

2A

LVDS_BKLT_SLT(1-2)

MINIJUMPER_2_2.0mm

VIH>1.27V

TI_TPS259541DSG

U904

<Characteristic>

DVDT

1

EN/UVLO

2

IN0

3

IN1

4

OUT

5

FLT

6

ILM

7

GND

8

EPAD0

9

EPAD1

10

EPAD2

11

R910

1.3K

1%_1/16W

C928

10uF

20%_16V

C927

39nF

10%_16V

C930

NL/1uF

6.3V

0402

+VDD_BKLT_IN

+VCC_IN

SR

+VDD_BKLT

+V5

C926

100nF

10%_25V

INVERTER

DISP_BL_EN

R914 0

R913

NL/1K

1%_1/16W


image54.emf
DISP_BL_PWM


(16)


+V5


U906


TI_SN74LVC2T45DCTR


A1


2


VCCA


1


GND


4


VCCB


8


A2


3


B2


6


B1


7


DIR


5


DISP_BL_EN


(16)


Module define the LCD_BKLT_EN¡B LCD_VDD_EN and  LCD_BKLT_PWM


be the output pin, so sould pull high by module.


+V1.8


+V5


C936


NL/100nF


10%_16V


LVDS_BKLT_PWR


WB_5V_2.0mm


<Characteristic>


1


2


3


4


5


L :B-->A


H: A->B


A101-2.6


C931


100nF


10%_16V


+VDD_BKLT


DISP_BL_PWM_C


C932


100nF


10%_16V


R920


NL/100K


R921


10K


C933


100nF


10%_16V


C934


100nF


10%_16V


DISP_BL_EN


DISP_BL_EN_C


C935


10uF


20%_16V




DISP_BL_PWM (16)

+V5

U906

TI_SN74LVC2T45DCTR

A1

2

VCCA

1

GND

4

VCCB

8

A2

3

B2

6

B1

7

DIR

5

DISP_BL_EN (16)

Module define the LCD_BKLT_EN、 LCD_VDD_EN and  LCD_BKLT_PWM

be the output pin, so sould pull high by module.

+V1.8

+V5

C936

NL/100nF

10%_16V

LVDS_BKLT_PWR

WB_5V_2.0mm

<Characteristic>

1

2

3

4

5

L :B-->A

H: A->B

A101-2.6

C931 100nF

10%_16V

+VDD_BKLT

DISP_BL_PWM_C

C932 100nF

10%_16V

R920

NL/100K

R921

10K

C933

100nF

10%_16V

C934

100nF

10%_16V

DISP_BL_EN DISP_BL_EN_C

C935

10uF

20%_16V


image55.emf
C906


1uF


10%_16V


+VDD_LVDS


LVDS_VDD_SLT


PH_3x1V_2.00mm


1


2


3


+VDD_LVDS_IN > 40mils


+VDD_LVDS > 40mils


A101-2.6


C914


NL/1uF


6.3V


0402


VIH>1.27V


LVDS_VDD_SLT(1-2)


MINIJUMPER_2_2.0mm


+V3.3


R928


10K


+V3.3


TI_TPS259541DSG


U902


<Characteristic>


DVDT


1


EN/UVLO


2


IN0


3


IN1


4


OUT


5


FLT


6


ILM


7


GND


8


EPAD0


9


EPAD1


10


EPAD2


11


R907


0


B902


120_100MHz


2A


R905


1.3K


1%_1/16W


+VDD_LVDS_IN


DISP_VDD_EN


(16)


C907


39nF


10%_16V


C908


10uF


20%_16V


+VDD_LVDS_SLT


R906


NL/1K


+V5




C906

1uF

10%_16V

+VDD_LVDS

LVDS_VDD_SLT

PH_3x1V_2.00mm

123

+VDD_LVDS_IN > 40mils

+VDD_LVDS > 40mils

A101-2.6

C914

NL/1uF

6.3V

0402

VIH>1.27V

LVDS_VDD_SLT(1-2)

MINIJUMPER_2_2.0mm

+V3.3

R928

10K

+V3.3

TI_TPS259541DSG

U902

<Characteristic>

DVDT

1

EN/UVLO

2

IN0

3

IN1

4

OUT

5

FLT

6

ILM

7

GND

8

EPAD0

9

EPAD1

10

EPAD2

11

R907 0

B902 120_100MHz

2A

R905

1.3K

1%_1/16W

+VDD_LVDS_IN

DISP_VDD_EN (16)

C907

39nF

10%_16V

C908

10uF

20%_16V

+VDD_LVDS_SLT

R906

NL/1K

+V5


image56.emf
LVDS0_TX1-


+V3.3


LPI2C6_SCL


(9,11,16)


D901


AZ5125-01H


6V


1


2


LVDS0_TX2+


LVDS0_CLK+


R911


4.7K


1%_1/16W


R919


0


LVDS0_CLK-


R909


10K


C920


100nF


10%_16V


I2C0_SCL_LVDS0


LVDS0_TX3+


LVDS0_TX3-


LVDS1_TX2-


LVDS_CTRL


+V3.3


LVDS1_TX1+


I2C0_SCL_LVDS0


LVDS1_TX0-


LPI2C6_SDA


(9,11,16)


+VDD_LVDS


LVDS1_TX0+


R912


NL/1K


1%_1/16W


I2C0_SDA_LVDS0


I2C0_SDA_LVDS0


+VDD_LVDS


LVDS1_TX1-


LVDS1_TX2+


LVDS1_CLK+


LVDS1_CLK-


R917


200K


LVDS0_TX2-


LVDS1_TX3+


LVDS


WB_20x2V_S1.25mm


41


42


43


44


1


3


5


7


9


11


13


15


17


19


21


23


25


27


29


31


33


35


37


39


2


4


6


8


10


12


14


16


18


20


22


24


26


28


30


32


34


36


38


40


LVDS0_TX1+


LVDS1_TX3-


R918


0


7 bit address: 0x50-0x57


D902


AZ5125-01H


6V


1


2


LVDS0_TX0-


R916


10K


R915


10K


LVDS0_TX0+


U905


TI_LSF0102DQER


<Characteristic>


VREF_A


2


A2


4


GND


1


A1


3


EN


8


B1


6


VREF_B


7


B2


5


C921


100nF


10%_16V


+V1.8




LVDS0_TX1-

+V3.3

LPI2C6_SCL (9,11,16)

D901

AZ5125-01H

6V

1

2

LVDS0_TX2+

LVDS0_CLK+

R911

4.7K

1%_1/16W

R919 0

LVDS0_CLK-

R909 10K

C920

100nF

10%_16V

I2C0_SCL_LVDS0

LVDS0_TX3+

LVDS0_TX3-

LVDS1_TX2-

LVDS_CTRL

+V3.3

LVDS1_TX1+

I2C0_SCL_LVDS0

LVDS1_TX0-

LPI2C6_SDA (9,11,16)

+VDD_LVDS

LVDS1_TX0+

R912

NL/1K

1%_1/16W

I2C0_SDA_LVDS0

I2C0_SDA_LVDS0

+VDD_LVDS

LVDS1_TX1-

LVDS1_TX2+

LVDS1_CLK+

LVDS1_CLK-

R917 200K

LVDS0_TX2-

LVDS1_TX3+

LVDS

WB_20x2V_S1.25mm

41

42

43

44

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

LVDS0_TX1+

LVDS1_TX3-

R918 0

7 bit address: 0x50-0x57

D902

AZ5125-01H

6V

1

2

LVDS0_TX0-

R916

10K

R915

10K

LVDS0_TX0+

U905

TI_LSF0102DQER

<Characteristic>

VREF_A

2

A2

4

GND

1

A1

3

EN

8

B1

6

VREF_B

7

B2

5

C921

100nF

10%_16V

+V1.8


image57.png
Lpi2co_soL 3

+V3_CAMAF_A

0603
120 100
05A

c701 cr2

o 1000F
10%_16V 10%_16V|
402 040z

a7t
PUETSEK

(16) CSLDATAI N

I f; I

0 = E&

— R oK oo pums B Rros oA P

- i T 20 TEC TS0 DAT

= 5

S o =T

i s ORI ST 5] 5

" 33 T 32

- 5

e

ch‘i‘—;sm 08mm

<Characterstic>

V18

R701
10K

3 CAM PwRE

o.35A50V

LPI2CO_SDA_(16)
CSLCLKP (16

CSLDATAO N _(16)
CSIDATAT_P (18]




image58.png
T

9’;”;‘9 "





image59.png
QSPI

(16
(11.36)
(i11e)

(16
(11.16)
(16

FLEXSPO

FLEXSPIO_A SS0¢
FLEXSPO A DT
FLEXSPO_A D2

ss12
FLEXSPO A D1
FLEXSPO_A D2

V18

<Characiortc>

3

FLEXSPO A D3 (11.16)

FLEXSPO A'SCLK (11.16)
FLEXSPO.A DO (11.16)
(116)
SO (11.16)

00 (116}




image60.png
Carrier Board should pull down

1K ohm resister

or tie to GND (Pull up 10k ohm on moduel )

BT0_CFGT (16)
BTOCFG4 (16)
BT1CFGE (16) ¢,
BTICFG7 (1)
BT1CFGO  (16)
BTICFGI1 (18]

ote 1 4vBuCK1_1vs-P-

B10.CFGO (16)

G4 (16)

+VBUCK1_LSW4_CPU_1v8H-

) Note 4
BTI_CFGS (16)

BOOT_SELOF (16) 11y oy yop
BOOT SEL1# (16)
AT oo
ATx 1

on mn
T TO0E o

AT WODE

<Charactoristic>

BOOT Device

e

8 dowrioad




image61.png
VENDOR DEFINED_1
VENDOR DEFINED2
VENDOR DEFINEDZS

RESERVED 1
RESERVEDZ:
RESERVED S
RESERVEDTY
RESERVEDZS

75 rise

 BT1cres (13
C BTICro (1)
< BTCres (3

BT cReT (13
§ Tcres (19
 BMCFe0 (13
<

e 03 ﬁ :

CARRIER.PWIRLEN

8007 se1oe
S00T SeLre
FORCE_RECOVERVS

Theaus en
TEST GENERIC
VeCzrest
VeCaTEST

oL v T0F o5 57 e 25eF o WD

2 sooTsEie (3
35 Soorseie (19

B svayk s ceuve
WBUGKIAVE L

e





image62.png
File Utility Help [ i 1 ) - ~2.96000 ms Tekfronix
® m
At: 29.01ms
AV:120.0 mV i
t: -42.38 ms t: -1337 ms
V: 20.00 mV

[E~CB_EN_R =~

[G3 Ve IN sV

V: 140.0 mV

Meas 2

Frequency
- Hz
No period found

Ch1
1.00 V/div

L
500 MHz B,

2.00 V/div
L)
20 MHz 8,

—\[— Horizontal Trigger Acqui

WSl 0.0 msidiv |~ 960 mv -

SR:50.0 kS/s M Noise Rej

RL: 10 kpts




image63.png
SW1
Panasonic EVQ-PBCO4M
Al 1

MOD SYSRST# o i

B2

- GND

D21

w

TH





image64.png
+VCC_IN +V5_MOD

PWR_Button

5 ONOFF (16)
+V5_MOD

LoD 0N sy oo on 1





image1.png




image65.png
sw2
Panasonic EVQ-PBC04M

A1l B1
PWR BTN# l
MOD 2 H—
enp|—&
e
V_MOD_IN

TH





image66.png
U _/W—
e oo Y

W

oo
= 7 s s e et s s s s o 05
carazzn_ewn_en —

i L e
wis —/m—

Vs




image67.png
+vee_In e

+VS_MOD . &1 > Oms ( afver power button key low pulse)

e I —
onosE -/ —————
svee_m_sv p

V3.3 _ 7

svle f
Vs _




image68.png
CARRIER_PWR_EN

Low to BUCK IC Enable Voltage

+V3.3

+V1.8 Low to BUCK IC output ~80%

+V5 Low to BUCK IC output ~80%





image69.png
12v
DCIN

Power Distribution

DC12v

eFuse

+VCC_IN

+VCC_IN_5V

Mos osM

+V5_MOD
ps +V33
MPQ8626GD-Z
+V1.8
MPS
MPQ8626GD-Z

+V5

MPS
MPQ8626GD-Z

PAGE 5.6.7.8.9.10.12.13

PAGE 5.6.7.8.9.10.11.12.

PAGE 5.8.9.12.





image70.emf
2.2ms


PC1424


47uF


20%_6.3V


PC1430


470pF


5%_50V


PR1427


10K


0.1%


Rb


FB_MOD


PC1418


100nF


10%_16V


1.27V< VIH <4.5V


PC1422


220nF


10%_16V


PR1430


130


1%_1/16W


PR1428


4.87K


1%_1/16W


PC1426


47uF


20%_6.3V


+VCC_IN


PR1423


NL/10K


PG_MOD


PC1420


22uF


20%_25V


PC1425


47uF


20%_6.3V


PR1429


1.2K


1%_1/16W


+V5_MOD


PR1426


243K


1%_1/16W


PL1401


1uH


8.7A


+VMOD


PC1431


33nF


10%_16V


PC1423


2.2uF


20%_6.3V


MODE_MOD


PR1425


0


CR_MOD


SS_MOD


PC1417


22uF


20%_25V


SW_MOD


EN_MOD


PC1429


47uF


20%_6.3V


+V5_MOD


Ra


PC1421


NL/1uF


10%_16V


PC1427


47uF


20%_6.3V


PU1402


MPS_MPQ8626GD-Z


<Characteristic>


PGND_0


1


SW_0


2


VIN


3


CS


4


EN


5


FB


6


AGND


7


TRK/REF


8


PGOOD


9


BST


10


SW_1


11


VCC


13


PGND_1


14


MODE


12


PC1419


22uF


20%_25V


PC1428


47uF


20%_6.3V


VCC_MOD




2.2ms

PC1424

47uF

20%_6.3V

PC1430

470pF

5%_50V

PR1427

10K

0.1%

Rb

FB_MOD

PC1418

100nF

10%_16V

1.27V< VIH <4.5V

PC1422

220nF

10%_16V

PR1430

130

1%_1/16W

PR1428

4.87K

1%_1/16W

PC1426

47uF

20%_6.3V

+VCC_IN

PR1423

NL/10K

PG_MOD

PC1420

22uF

20%_25V

PC1425

47uF

20%_6.3V

PR1429

1.2K

1%_1/16W

+V5_MOD

PR1426

243K

1%_1/16W

PL1401

1uH

8.7A

+VMOD

PC1431

33nF

10%_16V

PC1423 2.2uF

20%_6.3V

MODE_MOD

PR1425 0

CR_MOD

SS_MOD

PC1417

22uF

20%_25V

SW_MOD

EN_MOD

PC1429

47uF

20%_6.3V

+V5_MOD

Ra

PC1421

NL/1uF

10%_16V

PC1427

47uF

20%_6.3V

PU1402

MPS_MPQ8626GD-Z

<Characteristic>

PGND_0

1

SW_0

2

VIN

3

CS

4

EN

5

FB

6

AGND

7

TRK/REF

8

PGOOD

9

BST

10

SW_1

11

VCC

13

PGND_1

14

MODE

12

PC1419

22uF

20%_25V

PC1428

47uF

20%_6.3V

VCC_MOD


image71.png
g BOOUT_oSELOF

) I -
| g —_ 3 RI312 BOOT_SEL1#
l — w 1

57065

<Characteristic>





image72.emf
D


D


D


D


G


S


S


S


PE537BA


PQ1404


-33A/-30V


1


6


4


7


2


8


5


3


9


PC1416


100nF


10%_16V


+VCC_IN_5V


MOD_ON


(13)


PC1415


10uF


20%_16V


+V5_MOD


PR1419


10K


+VCC_IN_5V


+VCC_IN_5V


TO Module


S1


D2


G1


G2


D1


S2


PQ1405


PJT138K


0.36A/50V


1


2


3


4


5


6


A101-2.8


PR1420


10K


PD1407


RB521S-30


0.2A


1


2


PC1414


100nF


10%_16V


PR1417


560K




D

D

D

D

G

S

S

S

PE537BA

PQ1404

-33A/-30V

1 6

4

7 2

8

5

3

9

PC1416

100nF

10%_16V

+VCC_IN_5V

MOD_ON (13)

PC1415

10uF

20%_16V

+V5_MOD

PR1419

10K

+VCC_IN_5V

+VCC_IN_5V

TO Module

S1

D2

G1 G2

D1

S2

PQ1405

PJT138K

0.36A/50V

1

2

3 4

5

6

A101-2.8

PR1420

10K

PD1407

RB521S-30

0.2A

1

2

PC1414

100nF

10%_16V

PR1417

560K


image73.png
V33

+RTC
_nw_w,_o__*

Jumper_TEW

pitor
3 BAS40-05 BAT1

WB_2V_S1.25mm




image74.png
2 4 6 8 0 2 KX B 22

7!9(n|B|B5 U7/ B2A2AB

5

3

000 o
0000 o
00000000000000000000
00000000000000000000
00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000000000
o 00

[e)ele}

o
o
o
o
o

000000000

o
O
000 [}
0000 [}
0000 o
0000 o
0000 o
0000 o
0000 o
00000000000000000000
©0000000000000000000000
00000000000000000000000
000000000000000000000

00000000 00000000000

©000000

o
o
o
[}
o
o
o
o
o
o
o

<OUoWLOT-¥IEZoakD>3>$3Y




image2.png
7
O g
oW

PN

3
¥




image75.png




image76.png




image77.png
2,

e

k..
cocoe
() ORI
000 ¢

R




image78.png




image79.png




image80.png




image81.png
000000000 000000000
00000000000 0 000000000
00000000000 00000000000
00000000000 00000000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000
0000 0000000

00000000000 00000000000
00000000000 00000000000
00000000000 00000000000
000000000 000000000

30 mm

30 mm




image82.png




image12.jpeg
Embedded - loT




