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2 Introduction

This document is@ashedhatspecifies artkescribes thX DualCOM Boanhainly from a
hardwarpoint of view. Some basic softiaedressues are also addredigedobootirand
functional verificatioat therareseparatsoftware developmaainua that should also be
consulted

2.1 Hardware

TheiMX’ DualCOM Boaltid a ComputenModule (COM) basedNdtis dualcore ARM Cortex
A7/ M4iMX7DuabysteronChip (SoC) application procélselvoardprovides a quick and
easy solution for implementing-pdrigihmance ARM ek CorteX7/ M4based desighhe
twoCortexA7 coreguns at up to 1GHz and the @daeore at up tO@VIHz.

Theheterogeneouwsre architecture enables the system to run an OS like Lino& oneidd
coresand a Redlime OS (RTOS) on the ChitexThis anitecture is ideal for real time
applications where Linux cannot be used for all time critical taskMZ lvaiCberatle (real time)
critical tasks and can also be used to lower the power consumption.

TheiMX? DualCOM Boardklivers high computatiand graphical performance at very low power
consumption. Thelward PMIC, supporting DVFS (Dynamic Voltage and Frequency Scaling),
together withL&DDR3 memory ssystem reduce the power consumption to a minimum.

The SoC is part of the scalabl&finddoduct family. There is a range of 7.KaRM Boards from
Embedded Artists with single, dual and quad%Zaiteores, with or without a heterogeneous
CortexM4 core. All boards share the same basic pinning for maximum flexibility and performance
scalability.

TheiMX7 Dual COM Bdaad a very small form factor and shields the user from a lot of complexity
of designing a high performance system. It is a robust and proven design that allows the user to foc
the product development, shorten time to market and minimize the development risk.

TheiMX’ DuaCOM Bardtargets a wide range of applications, such as

1 Portable systems 1 Wearables

1 HMI/GUI solutions 1 Home energy management systems
1 Portable medical and health care 1 Industrial automation

1 Connected vending machines 1 HVAC Building and Control Systems
1 PoinbfSale (POS) applications 1 Smart Grid and Smart Metering

9 Access control panels 1 Smarfoll Systems

1 Audio 91 Data acquisition

1 IP phones 1 Communication gateway solutions

1 Smart appliances 1 Connected reahe systems
 eReaders M ...and much more

The picture below illustrates the block diagra@LihalCOM Board
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JTAG DDR3L Memory
connector [ (32 bit data bus)
NXP i.MX 7Dual
storage || CortexA7 / CorteM4 eMMC Flash
@ 1 GHz / 200 MHz
QSPIA QSPI Flash
MM |
PMIC 12C#0 10/100/100@bps
3.3Vinput [} EthernePHY Boot contro
| |

MXM3 connector (314 pins)

TheiMX? DuaCOM Boangin assignment focus on direct connection to (carrier board) interface
connectors and minimize trace and layer crossing. This is important for high speed, serial interfaces
with impedance controlled differential pairs. As a result, carrier bazsigmedmiitd dew

routing layers. In many cases, a four layer pcb is enough to implement advanced and compact carr
boards. The pin assignment is commoriMaffeCOM Boafasn Embedded Artists and the

general, so called, EACOM specificatiod is feeparate document.

2.2 Software
TheiMX’ DualCOMBoarchasBoard Support Packages (BSHEhfmwdded Linawrd Android

Precompilathagesireavailable. Embedded Artists works with partners that can provide support for
other operating systems (O8né@ information contact Embedded Artists support.

This document has a hardware focus and does not cover software development. See other docume
related to th1X7 DuaCOMBoardor more information about software development.

2.3 Features anBunctionality

The MX7Duals a powerful Solhe il specification can be fouNXRsi.MX7DuaDatasheet
andi.MX7DuaReference Manuahe table below lists the main features and functih§ of the
DualCOMboard which represents Embedxt&dts integration of fxv¥DuaSoC Due to pin
configuration some functions and interfaceS %t sl many not be available at the same time.
See i.MX 7Dual SoC datasheet and reference manualAtzodegags multiplexing Excel sheet

for details.
Group Feature iMX7 DualCOMBoard
CPUs NXPSoC commercial temperature ranc MCIMX7D7DVM1@S6C C)
industrial temperature range  MCIMX7D5EVM1E® - 85 C)
CPU Cores 2x Cortexy

1x Cortek4 with MPU/FPU
L1 Instruction cache 32KBytdor eaclCortexA7
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16 KByte on Corld#
L1 Data cache 32 KBytéor eaclCortexA7
16 KByte on Coréx
L2 Cache on Corfekcores 512 KByte
TCM on Cortd44 64 KByte
NEON SIMD media accelerator on-&brte> P
Maximum CPU frequency 996MHz on Corté¥
200MHz on Cortdé44
Security ~ ARM TrustZone P
Sl Advanced High Assurance Boot P
Cryptographic Acceleration and Assuranc P
Module
Secure Neviolatile Stoga, P
System JTAG controller P
Memaory DDRB RAM Size 1 GByte
DDRB RAM Speed 1066 MT/s
DDR8& RAM Memory Width 32 bit
QSPI Memory 32 MByte
eMMC NAND Flash (8 bit) 4 GByte
Graphical PiXel Processing Pipeline (PXP) P
Processing
Graphical RGB, 24it parallel interface P
OUPUt “\IPIDSI, 2 lanes P
EPD P
LVDS Optional MHBISI to LVDS bridge
Graphical Paralletamerayp to 24it parallel interface P
nput MIPICSI, 2 lanes P
Interfaces  Dual 10/100/1000 Mbps Gigabit Ethernet P with ofboard PHY
(all function controllers (IEEE1888pliant) with suppor Note offboard PHYs requifed
are not for Audio Video Bridging (AVB) second port
?hV: ig?rléat Quad SPI P QSPIA interface usedboard
time) PCle v2.1 (1 lane) P
8ch 12bit ADC P
2x USB 2.0 OTG ports, 1x HSIC P
3x SD3.0/MMEX0 P SD3 interface usedboard to
eMMC
4x SPI, 7x UART, 4x I2C, 3x I12S/AC97 P
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Dual FlexCAN, CAN bus 2.0B P
4x PWM, KPP, GPIOs, WDOG P
Other PMICRF300psupporting DVFS technique P

low power modes

E2PROM storing board inforniatiading P
Ethernet MAC address and memory bus

parameters
i.MX7 Dual arip RTC P
Onboard watchdog functionality P

2.4 Interface Overview

The table below lists the interfaces that are specified in the EACOM specification (see separate
document for details) and what is supportetl s theaCOM board

Interface EACOM specification iMX7 DualCOM  Note
Board
UART 3 ports (two 4 wire ané 2 3 ports More ports available as
wire) alternative pin functiong
SPI 2 ports 2port More ports available as
alternative pin functiong
12C 3 ports 3 ports A fourth port is availabl
as alternative pin functi
SD/MMC 2 ports (one 4 datahits 2 ports Bothportshave 4 databit
one 8 databits)
Parallel LCD 24 databits and Full support
CLK/HS/VS/DE

LCD support LCD power ctrl, Backlight Full support 1 PWM and 4 GPIO
power/contrast control, tou
panel ctrl (RST and IRQ)

LVDS LCD 2 port¢18/24 bit LVDS dat¢

Optional support with
MIPIDSI to LVDS bridg

HDMI (TDMS) -

Parallel Camera -

Serial Camera CSI, 4 lane 2lanessupported

Gigabit Ethernet 2 ports 1 ports Second port via externg
EthPhy

PCle 1 post, 1 lane 1 port, 1 lane

SATA 1 port -

USB 1 USB3.0 OTG 2USB2.0 OTG

1 USB3.0 Host
1 USB2.0 Host
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SPDIF 1 TX/RX port -

CAN 2 ports 2 ports

I2S/SSI/AC97 1 port (4 wire synchronous 1 port More ports available as
plus MCLK) alternative pin functions

Analog audio  Steremutput -

GPIO 9 pins 9 pins More GPIO pins are
available as alternative
functions.

PWM 1 pin 1 pin More pins are available
alternative pin functiong

ADC 8 inputs 8 inputs Note: max 1.8V input

Type specific 39 pins 33 pins incl MIP1 All type specific pins

DSl port connected to i.MRual
pins.

6 type specific pins not
used since all i.MX 7Du
SoC pins allocated.

Power 10 VIN, VBAT and 47 GNL 10 VIN, VBAT aI About 15% of the pins s
47 GND ground pins.

2.5 Reference Documents

The followirdpcuments are important reference doamdesiisuld be consulted when
integrating th1>X7 DuaCOMboard

i EACOM Board Specification
1 EACOM Board Integration Manual

The followingXPdocuments are also important reference documents and should be consulted for
functional details:

1 IMXDCEC, i.MXDuaApplications Processors for Consumer RibdtectSheet, latest
revision

IMX’DRM, i.MXDuaRpplications Processor Reference Nitraatevision

IMX’BCE, Chip Errata for the i’lMiXgllatest revision
Note It is the user's responsibility to make sure all errata published by the manufacturer are
taken note of. The manufacturer's advice should be followed.

i.MX7DuaPower ConsungutiMeasurement, latest revision
AN5334, i.MPDualSoldProduct Lifetime Usage Estimates, latest revision

The following documents are external industry standard reference documents and should also be
consulted when applicable:
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T eMMC (Embedded MMédia &rd) the eMMC electrical standard is defined by JEDEC
JESD8445 and the mechanical standard by JE&D@&Avw.jedec.org)

1 GbE MDI (Gigabit Ethernet Medium Dependent Interface) defined by IEEE 802.3. The
1000Bas@& operation over copper twisted pap cabkfined by IEEE 802.3ab
(www.ieee.org)

1 The 12C Specification, Version 2.1, January 2000, Philips Semiconductor (now NXP)
(Www.nxp.com)

1 12S Bus Specification, Feb. 1986 and Revised June 5, 1996, Philips Semiconductor (now
NXP) (www.nxp.com)

T JTAG (Joifftest Action Group) defined by IEEE-20@B.IEEE Standard Test Access
Port and Boundary Scan Architecture (www.ieee.org)

T MXM3 Graphics Module Mobile PCI Express Module Electromechanical Specification,
Version 3.0, Revision 1.1, © 2009 NVIDIA iGoi[@osat. mxsig.org)

PCI Express Specifications (wvsigocg)

SD Specifications Part 1 Physical Layer Simplified Specification, Version 3.01, May 18, 201
© 2010 SD Group and SD Card Association (Secure Digital) (www.sdcard.org)

1 SPIBusi SeRerail pheriaéfacto setiabimtdrface staadard defined by
Motorola. A good description may be found on Wikipedia
(http://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus)

1 DSl (Display Serial Interface) The DSI standard is ownedraaboypaivetdilIP1 Alliance
(AMobile Industry Processor Allianceodo) (v

1 CSi#2 (Camera Serial Interface version 2) Thst&flard is owned and maintained by
the MIPI Alliance (AiMobile I ndustry Proce

1 USB Specificatsofwww.usb.org)
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3 Board Pinning

Embedded Artists has creatdeA8©M Board Specifictiiahis based on the SMARC form

factor; module size 82 x 50 mm. Note that pinning is different from the SMARC standard. See the
EACOM Board specificatimument fdetails and background information. Hereafter this standard
will be referred toEACOM

The carrier board connector has 314 pins with 0.5 mm pitch and the EACOM board is inserted in a
right angle (R/A) style. The connector is originally defimeth fiobX{M8 graphics cards. There

are multiple sources for carrier board (MXM3) connectors due to the popular standard. The signal
integrity is excellent and suitable for data rates up to 5 GHz.

Overall assembly height of the EACOM board/Cantemsoéod can be as low as 6 mm. There
are different stack height options available, including 2.7 mm (resulting in overall 6 mm height), 5 m
and 8 mm.

3.1 Pin Numbering

The figures below show the pin numbering for EACOM. Top side edge fingers apdBbimbered P1
Bottom side edge fingers are numbe®d&& IThere is an alternative pin numbering that follows

the MXM3 standard with even numbers on the bottom and odd numbers on the top. This numbering
from 1321, with 7 numbers/pins-{56) removed doethe keying.

00300300800+,

I]I]]I]I][I[I [I[I]
|

“-

o
Q=
rlmfumtﬁm
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3.2 Pin Assignment
THs sectiodescribes the giasignment of the board, with the following columns:
Pin number Pxare top side edge fingerare bottom side edge fingers. An

alternative, consecutive, numbering is also shown with odd numbers
on the top and even numbers on the bottom side.

EACOM Board Describe the typical usage of the pin according to EACOM. This pin
usage should be followed to get compatibility between different
EACOM boards. If this is not needed, then any of the alternative
functions on the pin can also be used.

i.MX7DuaBall Name The name of the ball of theADM&E0C (or other component on
the EACOM board) that is connected to this pin.

Notes When relevant, the preferred pin function is listed.
There are 47 ground pins, which equal to about 15%, and 10 input vaitgage supply pi

Note that some pins are EACOMtppaispecifimeaning that these pins might not be compatible
with other EACOM boards. Using these may result in lost compatibility between EACOM boards, bt
not always. Check details between EACOM boards of interes

The table below lists the top side pi$5€61odd numbers.

Top Side EACOM Board i.MX 7Dual Ball Alternativ. Notes
Pin Number Name e pin

functions
?

GPIO6 EPDC_SDCE3 GPIO6 controlled by alternative pin function GPIO2_102]
P2/4 GPIO5 EPDC_SDCE2 Yes GPIO5 controlled by alternative pin function GP102_102]
P3/6 GPIO4 SD1_CD Yes GPI104 controlled by alternative pin function GPIO5_|0O0]
P4/8 GPIO3 SD1_RESET Yes GPIO3 controlled by alternative pin function GPIO5_|00j
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P5/10 SD_D1 SD1_DATA1l Yes

P6/12 SD_DO SD1_DATAO Yes

P7/14 SD_CLK SD1_CLK Yes

P8/16 Sb_CMD SD1_CMD Yes

P9/18 SD_D3 SD1_DATA3 Yes

P10/20 SD_D2 SD1_DATA2 Yes

P11/22 SD_VCC Supply voltage for SD interface (1.85V or 3.2V). Should

supply the SD interface.

P12/24 MMC_D1 SD2_DATA1 Yes

P13/26 MMC_DO SD2_DATAO Yes

P14/28 MMC_D7 Only 4it interface is supported.
P15/30 MMC_D6 Only 4it interface is supported.
P16/32 MMC_CLK SD2_CLK Yes

P17/34 MMC_D5 Only 4it interface is supported.
P18/36 MMC_CMD SD2_CMD Yes

P19/38 MMC_D4 Only 4it interface is supported.
P20/40 MMC_D3 SD2_DATA3 Yes

P21/42 MMC_D2 SD2_DATA2 Yes

P22/44 GND

P23/46 HDMI_TXC_N HDMI interface not assigned on this COM board.

P24/48 HDMI_TXC_P HDMI interface not assigmetthis COM board.
P25/50 GND

P26/52 HDMI_TXDO_N HDMI interface not assigned on this COM board.
P27/54 HDMI_TXDO_P HDMI interface not assigned on this COM board.
P28/56 HDMI_HPD HDMI interface not assigned on this COM board.
P29/58 HDMI_TXD1_N HDMI interface not assigned on this COM board.
P30/60 HDMI_TXD1 P HDMI interface not assigned on this COM board.

P31/62 GND

P32/64 HDMI_TXD2_N HDMI interface not assigned on this COM board.
P33/66 HDMI_TXD2_P HDMI interface assigned on this COM board.
P34/68 HDMI_CEC HDMI interface not assigned on this COM board.

P35/70 GND

P36/72 ETH1 _MD1_P Connects to EtherRétY AR8031, pin 14
P37/74 ETH1 MD1_N Connects to EtherRétY AR8031, pin 15
P38/76 GND

P39/78 ETH1_MDO_P Connects to EtherRétY AR8031, pin 11
P40/80 ETH1_MDO_N Connects to EtherRétY AR8031, pin 12
P41/82 ETH1_LINK1000 Connects to EtherRétY AR8031, pin 24
P42/84 ETH1_ACT Connects to EtherRétY AR8031, pin 23
P43/86 ETH1_LINK Connects to EtherRétY AR8031, pin 26
P44/88 ETH1_MD3_N Connects to EtherRétY AR8031, pin 21
P45/90 ETH1 MD3_P Connects to EtherRétY AR8031, pin 20
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P46/92 GND
P47/94 ETH1_MD2_N Connects to EtherRétY AR8031, pin 18
P48/96 ETH1_MD2_P Connects to EtherRétY AR8031, pin 17

P49/98 GND

P50/100 ETH2_MD1_P

P51/102  ETH2_MDI_N

P52/104 GND

P53/106  ETH2 MDO_P
P54/108  ETH2_MDO_N
P55/110  ETH2_LINK1000
P56/112  ETH2_ACT
P57/114  ETH2_LINK
P58/116  ETH2 MD3_N
P59/118  ETH2_MD3_P
P60/120  GND

P61/122  ETH2_MD2_N
P62/124  ETH2_MD2_P

P63/126 GND

P64/128  USB_O1 DN USB_OTG1 DN No

P65/130  USB_OL _DP USB_OTGL DP _ No

P66/132  USB_O1 _OTG_ID USB_OTGL ID  No

P67/134 USB_O1_SSTXN USB OT@ort #1 on i.MX 7Dual does not support USB 3.
pin is unconnected.

P68/136 USB_O1_SSTXP USB OTG port #1 on i.MX 7Dual does not support USB
pin is unconnected.

P69/138 GND

P70/140 USB_0O1_SSRXN USB OTG port #1 on i.MX 7Duahdbssgpport USB 3.0 so
pin is unconnected.

P71/142 USB_0O1_SSRXP USB OTG port #1 on i.MX 7Dual does not support USB
pin is unconnected.

P72/144 USB_O1_VBUS USB_OTG1_VBU! No

P73/146 USB_O1_PWR_EI GPIO1_IO05 Yes Controlled @jternative pin function USB_OTG1_PWR
P74/148 USB_0O1_OC GPIO1_I004 Yes Controlled by alternative pin function USB_OTG1_OC
150 Non existing pin

152 Non existing pin

154 Non existing pin

156 Non existing pin

P75/158 USB_H1 PWR_EI GPIO1_ 1007 Yes Controlled by alternative pin function USB_OTG2_OC
P76/160 USB_H1_0OC GPIO1_I006 Yes Controlled by alternative pin function USB_OTG2_PWR

P77/162 GND

P78/164 USB_H1_DN USB_OTG2_DN No
P79/166 USB_H1_DP USB_OTG2 DP  No
P80/168 USB_H1_SSTXN USBOTG port #2 on i.MX 7Dual does not support USB 3

pin is unconnected.
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P81/170 USB_H1_SSTXP USB_OTG2_ID No USB OTG port #2 on i.MX 7Dual does not support USB
Nonstandard pin allocation.

P82/172 GND

P83/174 USB_H1_SSRXN SNVS_TAMPER2 No USB OTG port #2 on i.MX 7Dual does not support USB
Nonstandard pin allocation.

P84/176 USB_H1_SSRXP SNVS_TAMPER1 No USB OTG port #2 on i.MX 7Dual does not support USB
Nonstandard pin allocation.

P85/178 USB_H1 VBUS USB_OTG2 VBU! No

P86/180 USB_H2_PWR_EI SNVS_TAMPERO No USB Host port #2 on i.MX 7Dual does not exist.
Nonstandard pin allocation.

P87/182 USB_H2_0OC ONOFF No USB Host port #2 on i.MX 7Dual does not exist.
Nonstandard pin allocation.

P88/184 GND

P89/186 USB_H2_DN HSIC_STROBE No USB Host port #2 on i.MX 7Dual does not exist.
Nonstandard pin allocation.

P90/188 USB_H2 DP HSIC_DATA No USB Host port #2 on i.MX 7Dual does not exist.
Nonstandard pin allocation.

P91/190 GND

P92/192 COM board specifi EPDC_PWRSTAT Yes

P93/194 COM board specifi EPDC_PWRCOM Yes

P94/196 COM board specifi EPDC_SDOE Yes

P95/198 COM board specifi EPDC_SDLE Yes

P96/200 COM board specifi EPDC_SDCLK Yes

P97/202 COM board specifi EPDC_D15 Yes

P98/204 COM board specifi EPDC_D14 Yes

P99/206 COM board specifi EPDC_D13 Yes

P100/208  COM board specifi EPDC_D12 Yes

P101/210 COM board specifi EPDC_D11 Yes

P102/212  COM board specifi EPDC_D10 Yes

P103/214 COM board specifi EPDC_D9 Yes

P104/216 = COM board specifi EPDC_D8 Yes

P105/218 COM board specifi EPDC_D7 Yes

P106/220  COM board specifi

P107/222  COM board specifi

P108/224  COM board specifi EPDC_D4 Yes

P109/226  COM board specifi

P110/228  COM board specifi

P111/230 COM board specifi

P112/232  COM board specifi

P113/234  COM board specifi UART3_CTS Yes

P114/236  COM board specifi EPDC_BDR1 Yes

P115/238  COM board specifi EPDC_BDRO Yes
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P116/240  COM board specifi UART3_RTS Yes

P117/242  COM board specifi GPIO1_l008 Yes Signatan beised on contralltage level of SD_\(BGV or
1.8V). If this functionality is no needed the pin can be us

P118/244 GND

P119/246  SPiB_SSEL ECSPI2_SS0 Yes Controlled by alternative pin function ECSPI2_SS0

P120/248  SPiB_MOSI ECSPI2_MOSI Yes Controlled by alternative pin function ECSPI2_MOSI

P121/250 SPiB_MISO ECSPI2_MISO Yes Controlled by alternative pin function ECSPI2_MISO

P122/252  SPiB_CLK ECSPI2_SCLK Yes Controlled by alternative pin function ECSPI2_SCLK

P123/254  SP{A_SSEL ECSPI1_SS0 Yes Controlled by alternative pin function ECSPI1_SS0

P124/256  SPA_MOSI ECSPI1_MOSI Yes Controlled by alternative pin function ECSPI1_MOSI

P125/258  SPIA_MISO ECSPI1_MISO Yes Controlled by alternative pin function ECSPI1_MISO

P126/260 SP{A_CLK ECSPI1_SCLK Yes Controlled by alternative pin function ECSPI1_SCLK

P127/262  GND

P128/264 UARTC_RXD UART3_RXD Yes Controlled by alternative pin function UART3_RXD

P129/266 UARTC_TXD UART3_TXD Yes Controlled by alternative pin fubl@&Rm3_TXD

P130/268 UARTB_RXD UART2_RXD Yes Controlled by alternative pin function UART2_RXD

P131/270 UARMB_CTS SAI2_RXD Yes Controlled by alternative pin function UART2_CTS B

P132/272 UARTB_RTS SAI2_TXD Yes Controlled by alternative pin fub@&Rm2_RTS_B

P133/274 UARTB_TXD UART2_TXD Yes Controlled by alternative pin function UART2_TXD

P134/276  UARTA_RXD UART1_TXD Yes Controlled by alternative pin function UART1_RXD

P135/278 UAR7A_CTS SAI2_TXFS Yes Controlled by alternative pin fubéRmil_CTS_ B

P136/280 UARTA_RTS SAI2_TXC Yes Controlled by alternative pin function UART1_RTS B

P137/282  UART.A_TXD UART1_TXD Yes Controlled by alternative pin function UART1_TXD

P138/284 PWM GPIO1_1003 Yes Controlled by alternative pin fuRMIBI8_OUT. Pin can only
an output since signal pass through a voltage level trans

P139/286  GPIO2 EPDC_SDCE1 Yes GPIO2 controlled by alternative pin function GPIO2_|02

P140/288 GPIO1 EPDC_SDCEO Yes GPIO1 controlled by alternative pin f@Rit@a 1020

P141/290 PERI_PWR_EN RESET_OUT Yes Enable signal (active high) for carrier board peripheral p
supplies. More information about carrier board design ca
found iEACOM Board specification
This signal is a copy of the RESET_OUT signal.

P142/292 RESET_IN Reset input, active low. Pull signal low to activate reset.
pull signal high externally.

P143/294 RESET_OUT Reset (open drain) output, active low. Driven low during
pultup resistor to VIN.

P144/296 GND

P145/298  VBAT Supply voltage from coin cell battery for keeping PMIC &
functioning during standby.

P146/300 E2PROM_WP Should be left open (will write protectiberdmparameter
storage E2PROM), or connected to GND (will enable wri
onboard parameter storage E2PROM AND place the i.M
SoC in USB OTG boot mode after a power cycle).

P147/302  VIN Maininput voltage supply (3.3V)

P148/304  VIN Main input voltage supply (3.3V)

P149/306  VIN Main input voltage supply (3.3V)

P150/308  VIN Main input voltage supply (3.3V)
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P151/310 VIN Main input voltage supply (3.3V)
P152/312  VIN Main inputoltage supply (3.3V)

P153/314  VIN Main input voltage supply (3.3V)
P154/316  VIN Main input voltage supply (3.3V)
P155/318  VIN Main input voltage supply (3.3V)
P156/320 VIN Main input voltage supply (3.3V)

The table below lists the bottEpsis, S$158, even numbers.

Bottom EACOM Board i.MX 7Dual Ball Nan Alternative  Notes
Side Pin pin

Number functions?

S1/1 MQS_RIGHT SAI1_RXFS Controlled by alternative pin function MQS_RIGHT
S2/3 MQS_LEFT SAI1_RXC Yes Controlled by alternagpivefunction MQS_LEFT

S3/5 GND

S4/7 AUDIO_TXFS SAI1_TXFS Yes Controlled by alternative pin function SAI1_TXFS
S5/9 AUDIO_RXD SAI1_RXD Yes Controlled by alternative pin function SAI1_RXD
S6/11 AUDIO_TXC SAI1_TXC Yes Controlled by alternativéupiction SAI1_TXC

S7/13 AUDIO_TXD SAI1_TXD Yes Controlled by alternative pin function SAI1_TXD
S8/15 AUDIO_MCLK SAI1_MCLK Yes Controlled by alternative pin function SAI1_MCLK
S9/17 GND

S10/19 SPDIF_IN

S11/21 SPDIF_OUT

S12/23 CAN2_TX GPIO1_I015 Yes Controlled by alternative pin function CAN2_TX
S13/25 CAN2_RX GPIO1_I014 Yes Controlled by alternative pin function CAN2_RX
S14/27 CAN1_TX GPIO1_I013 Yes Controlled by alternative pin function CAN1_TX
S15/29 CAN1_RX GPIO1_|O012 Yes Controlled by alternative pin function CAN1_RX
S16/31 GND

S17/33 LVvDS1_D3 P LVDS interface #1 not assigned on this board.
S18/35 LVDS1_D3 N LVDS interface #1 not assigned on this board.
S19/37 GPIO GPIO1_I002 Yes

S20/39 LVDS1 _D2_P LVDSnterface #1 not assigned on this board.
S21/41 LVDS1 D2 N LVDS interface #1 not assigned on this board.
S22/43 GND

S23/45 LVDS1 D1 P LVDS interface #1 not assigned on this board.
S24/47 LVDS1_D1 N LVDS interface #1 not assigned on this board.

S25/49 GND

S26/51 LVDS1_DO_P LVDS interface #1 not assigned on this board.
S27/53 LVDS1_DO_N LVDS interface #1 not assigned on this board.
S28/55 GND

S29/57 LVDS1_CLK_P LVDS interface #1 not assigned on this board.
S30/59 LVDS1_CLK_N LVDS interface #1 not assigned on this board.

S31/61 GND

S32/63 LVDS0_D3_P LVDS_DATA3_P No Connected tiptional MHBISI td.VDS transmitt€his
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interface is not available in default configuration.

S33/65 LVDSO0_D3 N LVDS_DATA3_N No Connected tptional MHBISI td VDS transmitt€his
interface is not available in default configuration.

S34/67 GPIO ENEtl_CRS Yes

S35/69 LVDS0_D2_P LVDS_DATA2_P No Connected tptional MHBISI td VDS transmitt€his
interface is not available in default configuration.

S36/71 LVDS0_D2_N LVDS_DATA2_N No Connected tiptional MHBISI td.VDS transmitt€his
interface is not available in default configuration.

S37/73 GND

S38/75 LVDSO_D1 P LVDS_DATAl1_P No Connected tiptional MHBISI td.VDS transmitt€his
interface is not available in default configuration.

S39/77 LVDSO D1 N LVDS_DATA1_N No Connected aiptional MHBISI td_-VDS transmitt€his
interface is not available in default configuration.

S40/79 GND

S41/81 LVDSO0_DO_P LVDS_DATAOQO_P No Connected aiptional MHBISI td_-VDS transmitt€his
interface is not available in default configuration.

S42/83 LVDS0_DO_N LVDS_DATAO_N No Connected tiptional MHBISI td.VDS transmitt€his
interface is not available in default configuration.

S43/85 GND

S44/87 LVDSO_CLK_P LVDS_CLK_P No Connected tiptional MHBISI td_.VDS transmitt€his
interface is not available in default configuration.

S45/89 LVDSO_CLK_N LVDS CLK_N No Connected @ptional MHBISI td VDS transmitt€his
interface is not available in default configuration.

S46/91 I2GA_SDA 12C1_SDA No Controlled by alternative pin function 12C1_SDA. Signe
12C1_SDA since the signal is connectdmb&ydMIC.

S47/93 12GA_SCL 12C1_SCL No Controlled by alternative pin function 12C1_SCL. Signa
12C1_S8lLsince the signal is connectedbdoam PMIC.

S48/95 I2GB_SDA 12C2_SDA Yes Controlled by alternative pin function 12C2_SDA

S49/97 12GB_SCL 12C2_SCL Yes Controlled by alternative pin function 12C2_SCL

S50/99 HDMI/I2€_SDA  12C3_SDA Yes Controlled by alternative pin function 12C3_SDA

S51/101 HDMI/I2€_SCL  12C3_SCL Yes Controlled by alternative pin function 12C3_SCL

S52/103 TP_RST EPDC_GDSP Yes Controlled by alternative pin function GPIO2_1027

S53/105 TP_IRQ EPDC_GDRL Yes Controlled by alternative pin function GPIO2_1026

S54/107 DISP_PWR_EN EPDC_GDOE Yes Controlled by alternative pin function GPIO2_1025

S55/109 BL_PWR_EN EPDC_GDCLK Yes Controlled by alternative pin function GPIO4_1024

S56/111 BL_PWM GPIO1_I001 Yes Controlled by alternative pin function PWM1_OUT.

S57/113 GND

S58/115 LCD_RO LCD1_DATA16 Yes

S59/117 LCD_R1 LCD1_DATA17 Yes

S60/119 LCD_R2 LCD1 _DATA18 Yes

S61/121 LCD_R3 LCD1_DATA19 Yes

S62/123 LCD_R4 LCD1_DATA20 Yes

S63/125 LCD_R5 LCD1_DATA21 Yes

S64/127 LCD_R6 LCD1_DATA22 Yes

S65/129 LCD_R7 LCD1_DATA23 Yes

S66/131 LCD_GO LCD1_DATAO08 Yes

S67/133 LCD_G1 LCD1 _DATAO09 Yes
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S68/135 LCD_G2 LCD1_DATA10 Yes

S69/137 LCD_G3 LCD1 _DATA1l1l Yes

S70/139 LCD_G4 LCD1_DATA12 Yes

S71/141 LCD_G5 LCD1 _DATA13 Yes

S72/143 LCD_G6 LCD1_DATAl4 Yes

S73/145 LCD_G7 LCD1 DATA15 Yes

S74/147 GND

S75/149 LCD_BO LCD1 _DATAO00 Yes

151 Non existing pin

153 Non existingn

155 Non existing pin

S76/157 LCD_B1 LCD1 DATAO1 Yes

S77/159 LCD_B2 LCD1_DATAO02 Yes

S78/161 LCD_B3 LCD1 _DATAO03 Yes

S79/163 LCD_B4 LCD1_DATA04 Yes

S80/165 LCD_B5 LCD1_DATAO5 Yes

S81/167 LCD_B6 LCD1_DATAO06 Yes

S82/169 LCD_B7 LCD1_DATAO7 Yes

S83/171 LCD_CLK LCD1_CLK Yes

S84/173 GPIO7 LCD1_RESET Yes Controlled by alternative pin function GPIO3_|O04.

S85/175 LCD_HSYNC LCD1_HSYNC Yes

S86/177 LCD_VSYNC LCD1_VSYNC Yes

S87/179 LCD_ENABLE LCD1_ENABLE Yes

S$88/181 GND

S89/183  AIN_VREF VDDA ADCx_1P8, No Supply voltage (1.8V).k0X7 SoC armipADC

i.MX SoChalls AC3
and AB3

S90/185 AIN7 ADQ_IN3 No Notethat voltage range5.8V.

S91/187 AIN6 ADQ_IN2 No Notethat voltage range-5.8V.

S92/189 AIN5S ADQ_INL No Notethat voltage range5.8V.

S93/191 AIN4 ADQ_IND No Notethat voltage range-.8V.

S94/193 AIN3 ADC1_I8l No Notethat voltage range-k.8V.

S95/195 AIN2 ADC1_IN No Notethat voltage range-5.8V.

S96/197 AIN1 ADC1_IN No Notethat voltage range-k.8V.
Optional,anstandard pin allocatitin signal
MIPI_DSI_D1 pBssible.

S97/199 AINO ADC1_lI0l No Notethat voltage range-.8V.
Optional,anstandard pin allocatidth signal
MIPI_DSI_DH possible.

S98/201 GND

S99/203 COM board specifi MIPI_DSI_DO_P No

S100/205  COM board specifi MIPI_DSI_DO_N No

S101/207 GND

S102/209 COM board specifi MIPI_DSI_CLK_P  No
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S103/211  COM board specifi MIPI_DSI_CLK_N  No

S104/213 GND

S105/215 COM board specifi SNVS_TAMPERS No

S106/217  COM board specifi SNVS_TAMPER No

S107/219 COM board specifi SNVS_TAMPER No

S108/221  COM board specifi SNVS_TAMPER No

S109/223  COM board specifi SNVS_TAMPER No

S110/225  COM board specifi SNVS_TAMPBR No

S111/227  COM board specifi SD1_WP Yes

S112/229  COM board specifi 12C4_SDA Yes

S113/231  COM board specifi 12C4_SCL Yes

S114/233  CSI_HSYNC

S115/235 CSI_VSYNC GPIO1_IO11 No Signal allocated E5fH_PHY_MDR@d used by 4oard

ETH_PHY_MDC EthernePHY. Signal can be used for external ERhffoet

second Ethernet interface.

S116/237 CSI_MCLK GPIO1_IO10 No Signal allocated E5fH_PHY_NMD and used by-ooard

ETH_PHY_MDIO EthernePHY. Signal can be useexi@rnal EtherdeiYfor

second Ethernet interface.

S117/239  CSI_PCLK Do not connect to this jpiternally it is connected to the F
interrupt.

S118/241  GND

S119/243  CSI_DO SD1_VSELECT No Inputo control voltage level of SD interface. Leave ope
3.3V interface voltage. Pull signal high for 1.8V interfac
voltage.
Connect to GPIO1_|008 to c6itriterfacemltage via
GPIO.

S120/245 CSI_D1 SNVS_TAMPER9 No

S121/247 CSI_D2 EPDC_SDSHR Yes

S122/249  CSI_D3 SD2_CD Yes

S123/251  CSI_D4 SD2_RESET Yes

S124/253  CSI_D5 SD2_WP Yes

S125/255  CSI_D6

S126/257  CSI_D7

S127/259  GND

S128/261 CSI_D3 M MIPICSI interface has only 2 lanes.

S129/263  CSI_D3_P MIPICSI interface has dhlgnes.

S130/265 GND

S131/267 CSI_D2_M MIPICSI interface has only 2 lanes.

S132/269 CSI_D2_P MIPICSI interface has only 2 lanes.

S133/271  GND

S134/273 CSI_D1 M MIPI_CSI D1 _N No

S135/275 CSI_D1_P MIPI_CSI_D1_P No

S136/277 GND

S137/279  CSI_DO_M MIPI_CSI_DO_N No

S138/281 CSI_DO_P MIPI_CSI|_DO_P No

S139/283 GND
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S140/285 CSI_CLK_M MIPI_CSI. CLK N No

S141/287 CSI_CLK_P MIPI_CSI CLK_ P No

S142/289  GND

S143/291  SATA _TX_P

S144/293  SATA _TX_N

S145/295  GND

S146/297 SATA RX_N PCIE_REFCINN No If PCle is usedyrmect to a 100MHz PCle compatible
reference cloalthHCStsignal outputegative signal
S147/299  SATA_RX_P PCIE_REFCLXP No If PCle is used, connect to a 100MHzoR(pkeible

reference clock witB Sksignal output, positive signal

$148/301  GND

S149/303  GND

S150/305 PCIE_CLK_P PCIE_REFCLKOUT_  No

S151/307  PCIE_CLK_N PCIE_REFCLKOUT. No
S152/309 GND

S153/311 PCIE_TX_P PCIE_TX_P No

S154/313  PCIE_TX_N PCIE_TX_N No

S155/315  GND

S156/317  PCIE_RX_P PCIE_RX_P No

S157/319  PCIE_RX_N PCIE_RX_N No

S158/321  GND

Copyright 26© Embedded Artists AB



iMX7 Dual COM Boaildatasheet Page23

4 Pin Mapping

4.1 Functional Multiplexing on 1/0O Pins

There are a lot of different peripherals indidl§tbea5oC Many of these peripherals are
connected to the IOMUX block, that alld@spihéo beconfiguretb carry one of many (up to
nine different) alternative functions. This leave great flexibilifyhctahaalttaolexing scheme
for the pintha satisfy the interface need for a particular application.

Some interfaces with specific voltage levels/drivers/transceivers have dedisBtEef @ies, like
MIPIDSI, MIRCSIandUSB iMX7Duapins carrying these signals do not have any functional
multiplexing possibilifléese interfaces are fixed.

To keep compatibility between EACOM boards the EACOM specified pinning should be followed, b
in general there are no restrictions to select alternative pin multiplexing sthérbegmbn the
COMBoardNote that all EACO®fined pins are not connected on some EACOM boards, typically
because an interface is not supported or there are not enough free pins in the SoC. Further, some
EACOM board pinstgpe specifimeaning that these pins mighermmpatible with other

EACOM boards. Usyme speciffiins may result in lost compatibility between EACOM boards, but

not always. Always check details between EACOM boards of interest.

If switching between EACOM board is not needed, theexpitgroaitipke done without
considering the EACOM pin allocation. A custom carrier board design is needed in this case.

Functional multiplexingpisnallgontrolledia the Linux BSP. It asobe done directly via
registetOMUXC_LPSR_SW_MUX_CTL_PAD_xxk
IOMUXC_SW_MUX_CTL_PAD_xwherexxx is the name of tiidX7Duapin. For more
information about the register settings, isdXTbriaApplication ProcesReference Manual
fromNXP

Note that input functions that are available on multlptegpiine wontrol of an input multiplexer.
This is controlled via redi®lUXC_xxx_SELECT_INPUTwherexxx is the name of the

input function. Again, for more information about the register settikhé/ Baakbelication
Processdreferenc®lanuairomNXP

4.1.1 Alternative I/O Function List

There is an accompanying Excel document that lists all alternative functions for each available 1/O
The eset state is shown as well as the EACOM function Bflecaten state is typically GPIO,

ALTS5 function, except for the GPIO1153fnals that are ALTO functions, but that is the GPIO
function.

4.2 1/0O Pin Control

Each pin al$@msan additional control register for configuring input hysteresis, pull up/down resistors,
pushpull/opedrain drivipy drive strength and maiso in this case, configuration is normally done

via the Linux BSP but it is possible to directly access the control registers, which are called
IOMUXC_SW_PAD_CTL_PARx x wherexxx is the name of tiidX7Duapin For more

information about the register settings, iddX TbriaApplication ProcesReference Manual

fromNXP

As a general recommendation, sielectlew rate and lowest drive strength (that still result in
acceptable signal edges for the systmi@¢r to reduce problems with EMC.

Note thahanypins(but not aljre configured as GPIO inputs, with a 100kabwnelbistor,
after reset. When the bootloader (typgoaity executes it is possible to reconfigure the pins.
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5

InterfaceDescription

This chapter lists details about all different interfabs.7theal datasheet and user manual
should always be consultea details about different functions and interfaces. Many interfaces are
multiplexed on different pins and rablavsiinultaneously.

Note that this chapter do not list all peripheral functions availablé DngBe@MXly the

ones related to the EACOM specification. For all availableimsuf@esnted - Chip 10 and
pinmuxSectioB.1 Externali§nals and Pin MultiplexmiyXP'sMX 7Dual Applications Processor
Reference Mangdbcument id: IMX7DRM).

Example of peripheral blnokiésted in this chapter are listed below (see docurD& X
details). Some of the blocks have mdtgiees.

)l

CCM Clock Controller Module

Besides internal clocks, this peripheral can generate external clocks.

EIM- External Interface Module

This peripheral provides asynchronous access to deviceslikehrs&tfEide and
synchronous access to dewidth NORlasHike or PSRAMe interface.

EPDC Electrophoretic Display Controller

This peripheral is a controlles MKEdisplays.

FTM Flex Timer

This peripheral is a flexible timer that supports input capture and can generate PWM signals
GPT-General Purpose Timer

This peripheral is ab®general purpose timer with capture and trigger functions.
KPP-Keypad Port

This peripheral provides a keypad matrix interface.

SDMA Smart Direct Memory Access Controller

This peripheral provifdes data transfers between peripheral 1/0 devices and
internal/external memories

SIM- Subscriber Identification Module

This peripheral provides an interface to SIM cards and is compatible witiBISO/IEC 7816
WDOG Watchdog Timer

This peripheral implatee watchdog timer.

There is an accompanying Excel document that lists all alternative functions for each available 1/O
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5.1 Camera Interfaces

This section lists signals related to CMOS Sensor Interface (CSl) functions.

There are two camera interfacesparallel and @eeial MIPACSI2)npuinterfaceOne at a time
ismultiplexed the CSI unithe picture below illussrite multiplexing and where the EACOM

allocated interface are connddtee.that thel®t parallel camera interéidbeEACOM Board
specificatidmas not been allocated

EACOMllocated
serial camera interfe™

MIPI
Camera
Input

- MIPI CSl-2

al Csl -

Parallel
Camera /3,.

z
e
v
Input /

Parallel camera interf.
is NOT EACCGallocate

5.1.1 ParalleCamera Interface
This section lists signals for the parallel camera interface.

TheEACOM Board specificatédimes arHgit parallel camera interfelois. interface has not been
allocated.

The table below lists the pin assighiatdmis been done on the pins that are associated with the 8
bit parallel camera input interfaceEgA@@M Board specification

EACOM EACOM Boarc i.MX7Ball Name 1/O Description REINENS
Board Pin  Name

S116/237  CSI_MCLK GPIO1_|010 110 Nonstandard pin allocation.

ETH_PHY_MDI(
- - Signal allocated fofH_PHY_MD and used by
onboard EtherrBHY. Signal can be used for
external Etherr@itlY for second Ethernet interf;

S117/239  CSI_PIXCLK Nonstandard pin allocation.

Do not connect to thislpternally it is connecteg
the PMIC interrupt.

S114/233  CSI_HSYNC Not connected.

S115/235 CSI_VSYNC GPIO1_IO11 O Nonstandard pin allocation.

ETH_PHY_MDC i
- - Signal allocated EofH_PHY_MDR@d used by on
board EtherrBHY. Signal can be used for exte
EthernelPHY for second Ethernet interface.

S119/243  CSI_DO SD1 VSELECT | Nonstandard pin allocation.

Input to control voltage level of SD interface. L
open for 3.3V interfaoltage. Pull signal high fo
1.8V interface voltage.

Connect to GPIO1 1008 to control SD interfad
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voltage via GPIO.
S120/245 CSI_D1 SNVS_TAMPER | Nonstandard pin allocation.
S121/247  CSI_D2 EPDC_SDSHR /O Nonstandard pin allocation.
S122/249  CSI_D3 SD2_CD e} Nonstandard pin allocation.
S123/251 CSI_D4 SD2_RESET I/O Nonstandard pin allocation.
S124/253  CSI_D5 SD2_WP e} Nonstandard pin allocation.
S125/255  CSI_D6 Not connected.
S126/257  CSI_D7 Not connected.

The table beldists the alternative pin locations for the parallel camera interface.

EACOM EACOM Board Name i.MX7Ball Name 1/O Description Remarks

Board Pin

S59/117 LCD_R1 LCD1_DATA17 | Data Sensor Signe Alternative locationG&i_DATAOO
S58/115 LCD_RO LCD1 _DATA16 | Data Sensor Signe Alternative location for CSI_DATAO]
P126/260 SPiA_CLK ECSPI1_SCLK | Data Sensor Signe Alternative location for CSI_DATAOQ3
S73/145 LCD_G7 LCD1 DATA15 | Data Sensor Signe Alternative location for CSI_DATAO03
P124/256  SP{A_MOSI ECSPI1_MOSI | Data Sensor Signe Alternative location for CSI_DATAO]
S72/143 LCD_G6 LCD1 DATA14 | Data Sensor Signe Alternative location for CSI_DATAOQ3
P125/258 SP{A_MISO ECSPI1_MISO | Data Sensor Signe Alternative location for CSI_DATAO4
S71/141 LCD_G5 LCD1 DATA13 | Data Sensor Signe Alternative location for CSI_DATAO4
P123/254  SP{A_SSEL ECSPI1_SSO | Data Sensor Signe Alternative location for CSI_DATAO%
S70/139 LCD_G4 LCD1 _DATA12 | Data Sensor Signe Alternative locationG&_DATAOQ5
P122/252  SPiB_CLK ECSPI2_SCLK | Data Sensor Signe Alternative location for CSI_DATAO
S69/137 LCD_G3 LCD1 _DATA11l | Data Sensor Signe Alternative location for CSI_DATAO¢
P120/248  SPiB_MOSI ECSPI2_MOSI | Data Sensor Signe Alternativiecation for CSI_DATAQ07
S68/135 LCD_G2 LCD1 _DATA10 | Data Sensor Signe Alternative location for CSI_DATAO1
P121/250 SPiB_MISO ECSPI2_MISO | Data Sensor Signz Alternative location for CSI_DATAOZI
S67/133 LCD_G1 LCD1_DATAQ09 | Data Sensor Signe Alternative location for CSI_DATAO{
P119/246  SPiB_SSEL ECSPI2_SSO | Data Sensor Signe Alternative location for CSI_DATAOY$
S66/131 LCD_GO LCD1_DATAO08 | Data Sensor Signe Alternative location for CSI_DATAO0Y
S65/129 LCD_R7 LCD1 DATA23 | Data Sens@&@ignal Alternative location for CSI_DATAL
S64/127 LCD_R6 LCD1 _DATA22 | Data Sensor Signe Alternative location for CSI_DATA1]
S63/125 LCD_R5 LCD1 DATA21 | Data Sensor Signe Alternative location for CSI_DATA1%
S62/123 LCD_R4 LCD1_DATA20 | Data Sens@ignal Alternative location for CSI_DATA13
S61/121 LCD_R3 LCD1_DATA19 | Data Sensor Signe Alternative location for CSI_DATA14
S60/119 LCD_R2 LCD1_DATA18 | Data Sensor Signe Alternative location for CSI_DATA14
S83/171 LCD_CLK LCD1_CLK | Data Sens@&ignal Alternative location for CSI_DATA16
S87/179 LCD_ENABLE LCD1_ENABLE | Data Sensor Signe Alternative location for CSI_DATA1}
S85/175 LCD_HSYNC LCD1_HSYNC | Data Sensor Signe Alternative location for CSI_DATA1§
S86/177 LCD_VSYNC LCD1 VSYNC | DataSensor Signal Alternative location for CSI_DATA1
S75/149 LCD_BO LCD1 DATAO00 | Data Sensor Signe Alternative location for CSI_DATA2
S76/157 LCD_B1 LCD1 _DATAO01 | Data Sensor Signe Alternative location for CSI_DATA2]
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S77/159 LCD_B2 LCD1_DATAO02 | DataSensor Signal Alternative location for CSI_DATA2%
S78/161 LCD_B3 LCD1 DATAO03 | Data Sensor Signe Alternative location for CSI_DATA23
S84/173 GPIO7 LCD1_RESET | CSl Field Signal  Alternative location for CSI_FIELD
S50/99 HDMI/12€_SDA 12C3_SDA | Horizontal Sync  Alternative location for CSI_HSYNC
Notethat there is a 2.2Kohmupull
resistor on this signal.
S80/165 LCD_B5 LCD1_DATAO5 | Horizontal Sync  Alternative location for CSI_HSYNC
S112/229  COM specific 12C4_SDA (@] Master Clock Alternativiecation for CSI_MCLK
S82/169 LCD_B7 LCD1 _DATA07 O Master Clock Alternative location for CSI_MCLK
S113/231  COM specific 12C4_SCL | Pixel Clock Alternative location for CSI_PIXCLK|
S81/167 LCD_B6 LCD1 DATA06 | Pixel Clock Alternative locationG&_PIXCLK
S51/101 HDMI/12€C_SCL 12C3_SCL | Vertical Sync Alternative location for CSI_VSYNC
Notethat there is a 2.2Kohmupull
resistor on this signal.
S79/163 LCD_B4 LCD1_DATA04 | Vertical Sync Alternative location for CSI_VSYNC

The CSI casupport connection with the sensor as follows.

To connect wil8-bit sensor, the sensor dataaogshould connect to CSI_DA&TA[9

1

1 To connect with aldibsensor, the sensor data interface should connect to CSI_DATA[9:0].
1 To connect wili6bit sensor, the sensor data interface should connect to GSI. DATA[1

1

To connect withio8-bit sensgy the sensor data integat®uld connect to
CSI_DATA|0] and CSI_DATA[15:8], respectively.

The CSI input data format mapping is showiblie ttedota.

Internal CSI  TVdecoder RGB888 RGB888/ RGB666 RGB565 YCbCr42: YCbCr42: Generic CCIR656
Signal Name YCbCr lcycle YUV4444 1cycle 1lcycle 1cycle 2cycles 10 bit
1 cycle 3 cycles
CSI_DATA23 Y7 R7 R5
CSI_DATA22 Y6 R6 R4
CSI_DATA21 Y5 R5 R3
CSI_DATA20 Y4 R4 R2
CSI_DATA19 Y3 R3 R1
CSI_DATA18 Y2 R2 RO
CSI_DATA17 Y1 R1 Y5
CSI_DATA16 YO RO Y4
CSI_DATA15 Cb7 G7 G5 R4 Y7
CSI_DATA14 Ché G6 G4 R3 Y6
CSI_DATA13 Cb5 G5 G3 R2 Y5
CSI_DATA12 Cb4 G4 G2 R1 Y4
CSI_DATA11l Cb3 G3 Gl RO Y3
CSI_DATA10 Cbh2 G2 G0 G5 Y2
CSI_DATA0Q9 Cbl Gl R7/GIIBT G5 G4 Y1 Y7/C7  Ge9 C7/IY7
CSI_DATAO08 Cb0 GO R6/G/B6 G4 G3 YO Y6/C6 Ge8 C6/Y6
CSI_DATAOQ7 Cr7 B7 R5/G5/B5  B5 G2 C7 Y5/C5  Ge7 C5/Y5
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CSI_DATAO6 Cr6 B6 R4/GA/IB4A B4 G1 C6 Y4/C4 Geb6 C4/Y4
CSI_DATAO05 Cr5 B5 R3IG3/B3 B3 GO C5 Y3/C3 Geb5 C3/Y3
CSI_DATAO04 Cr4 B4 R2/IG2/B2 B2 B4 C4 Y2/C2 Ge4d C2/Y2
CSI_DATAO03 Cr3 B3 RUGUBL Bl B3 C3 Y1/C1 Ge3 C1/Y1
CSI_DATAO02 Cr2 B2 RO/GY/BO  BO B2 C2 Y0/CO Ge2 CO/YO
CSI_DATAO01 Crl Bl B5 Bl C1 Gel

CSI_DATAO00 Cr0 BO B4 BO Co Ge0

5.1.2  Serial Camera Interface
This section lists signals for the serial camera interface, alseG3iled MIPI

TheEACOM Board specificatidimes an serial camera interface; MEPWith up to 2 lanes. The
table below lists the pin assignment accdEd@@id Board specification

EACOM EACOM i.MX7Ball Name /O  Description Remarks
Board Pin  Board Name

S141/287 CSI_CLK_P MIPICSI_CLKOF | Positive hy differential clock line Receiver input

S140/285 CSI_CLK_N MIPICSI_CLKOM | Negative Phy differential clock line Receiver input

S138/281 CSI_DO_ P  MIPICSI_DOP | Positive Phydifferential data line Receiver input , La

S137/279  CSI_DO_N MIPICSI_DON | Negative Bhy differential data line Receiver input , L

S135/275 CSI_D1_P  MIPICSI_D1P | Positive hy differential data line Receiver input , L:

S134/273 CSI_D1_N MIPICSI_DIN | Negative Bhy differential data line Receiver input , L

S132/269 CSI_D2 P Not connected
S131/267 CSI_D2_N Not connected
S129/263 CSI_D3 P Not connected
S128/261 CSI_D3_N Not connected

Copyright 26© Embedded Artists AB



iMX7 Dual COM Boaildatasheet Page29

5.2 Display Interfaces

This section lists signals related to display output, jpaealselRGB (Enhanced LCD Interface
eLCDIFand MIPDSI transmitter.

The i.MXDuaBoC has a display and graphics subsystem with dedicated components:
1 PXP pixel pipeline: pixel/imagessiag engine for LCD display
1 LCD interface (LCDIF), whichai gdrallel RGB LCD interface
1 CSlinterface with up thieparallel interface for image sensor
1 EPDC interface feiNKMdisplays. This interface will not be presented further in this
document. For more details, see NXP ddMK7&RM

The picture below shows thdevighstructure of the display and graphics subigyistemne
comes fronhapted 3- Multimedia iha IMXDRM.

MIPI
Camera MIPI CSI-2
Input
g l—| cs -
=
k
Parallel DRAM »| DRAM
Camera Controller Memory
Input /
hardsHake AX| Bus
Interconnect
MIPI
LCD MIPIDSI |~
Display Y
LCDIF >
C OCRAM
Parallel
LDGC harjdshake
Display A
- OCRAM_
PXP <> “Lonc
3 OCRAM_
PXP
EFD L EPDC -
Display
50C

[[_] Dedicated Display / Camera Hardware

Thei.MX7DualCOM boartas allocated pins (according EAGOM Board specificafmmone
seriatamera inpw parallel RGB LCD ouwpdta serial display outpaé EACOM pins for LVDS
andHDMI output interfaces are not allocated since/tbeaBoX does not support these
interfaces. Tlseriacamera interface is presented in gedtion
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TheEACOM Board specificstamallocated some additional support signals that are typically
needed to implement a display interface. The table below list these signals. These are common for
dispdy interfaces.

EACOM EACOM Board i.MX7Ball Name 1/O Description Remarks

Board Pin  Name

S56/111 BL_PWM GPIO1_I001 (0] PWAM signal to control backli Signal is connected to RWMUT
contrast.

S55/109 BL_ PWR_EN EPDCGDCLK O Power control for backlight.  Signal is connected to GPIQ4
Active high

S54/107 DISP_PWR_ElI EPDC_GDOE O Power control for LCD powe Signal is connected to GPIR5
supply. Active high

S53/105 TP_IRQ EPDC_GDRL | Interrupt from touch controlle Signal is connected to GPIR6

S52/103 TP_RST EPDCGDSP (@) Reset signal to touch control Signal is connected to GPIQAR7
Active low

S47/93 12GA_SCL 12C1_SCL 1/0  Clock signal of 12C channel . It is recommended to connect the

LCD touch controller (if 12C interfg
to thishannel.

S46/91 I2GA_SDA 12C1_SDA /0 Data signal of I12C channel A It is recommended to connect the
LCD touch controller (if 12C interfd
to this channel.

S49/97 12GB_SCL 12C2_SCL 1/0  Clock signal of 12C channel | A touch controller carcdmenected td
this 12C channels also, but will re
adjustment in Linux BSP.

S48/95 12GB_SDA 12C2_SDA /0 Data signal of I2C channel B A touch controller can be connect
this 12C channels also, but will reg
adjustment in Linux BSP.

S51/101 12GC_SCL 12C3_SCL 1/0  Clock signal of 12C channel 1 A touch controller can be connect
this 12C channels also, but will re
adjustment in Linux BSP.

S50/99 12GC_SDA 12C3_SDA /0 Data signal of I2C channel C A touch controller can be connect
this 12C channels also, but will rec
adjustment in Linux BSP.

521 Parallel RGB LCD Interface

This section lists signals for the parallel RGB LCD interface.

The parallel RGB LCD interface vhithcetbdepth. ktan for exampleivel 080p (1920880

pixel) at 60 fps

The parallel RGB LCD interface is ideal for smaller, lower resolution displays. Note that due to EMI
MIPIDSI might be better choices of interface for high resolution displays.

Note that both the parallel RGB anrD3MliRterfacedll carry the same display output data. Only
one display output data stream is possible at a time.

TheEACOM Board specificatédimes a 24it parallel LCD interface. The table below lists the pin
assignment accordinBAGOM Board specificatimibest portability it is recommended to always
have the LCD interface runningpibr®dde. If less bits are needed in a specific LCD
implementation the LSB bits of each color is just ignored, see the three rightmost columns.
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EACOM
BoardName

S75/149

LCD_DATAO(

i.MX7 Ball
Name

LCD1DATAOQO

Color Config. Color Config. Color Config.

for 16bit for 18bit for 16bit for 18bit

565RGB 666RGB 565RGB if 666RGB if
interface set to interface set
24hbit to 24bit

Color Config.  Color Config.
for

24bit 888RGB

S76/157

LCD_DATAO1

LCD1DATAO1

S77/159

LCD_DATAO:

LCD1DATAQ2

S78/161

LCD_DATAO:

LCD1DATAO3

S79/163

LCD_DATAO0¢

LCD1DATAO04

S80/165

LCD_DATAO:

LCD1DATAOQS

S81/167

LCD_DATAO¢t

LCD1DATAO06

S$82/169

LCD_DATAO:

LCD1DATAQ7

S66/131

LCD_DATAO¢

LCD1DATAO8

S67/133

LCD_DATAO¢

LCD1DATAQ9

S68/135

LCD_DATAL(

LCD1DATA10

S69/137

LCD_DATA11

LCD1DATA11l

S70/139

LCD_DATAIL:Z

LCD1DATA12

S71/141

LCD_DATA1:

LCD1DATA13

S72/143

LCD_DATA1«

LCD1DATA14

S73/145

LCD_DATA1:

LCD1DATA15

S58/115

LCD_DATA1¢t

LCD1DATA16

S59/117

LCD_DATA1:

LCD1DATA17

S60/119

LCD_DATA1¢

LCD1DATA18

S61/121

LCD_DATA1¢

LCD1DATA19

S62/123

LCD_DATA2(

LCD1DATA20

S63/125

LCD_DATA21]

LCD1DATA21

S64/127

LCD_DATAZ:

LCD1DATA22

S65/129

LCD_DATA2:

LCD1DATA23

S85/175

LCD_HSYNC

LCD1_HSYNC

Horizontal (line) synchronization

S86/177

LCD_VSYNC

LCD1_VSYNC

Vertical (frame) synchronization

S87/179

LCD_ENABLI

LCD1_ENABLI

Data enable

S83/171

LCD_CLK

LCD1_CLK

O] Ol O] O] Of Ol ©| O] Of O ©] O] Of ©f O] O] Of ©| O] O] Of ©| O] O] ©f ©f O] ©O

Pixel (dot) clock

Note that the eLCDIF peripheral in tf®uBB0oC also supports MiRE display interfaces. See
chaptet 3, section 13r2IMXDORM for more details.

5.2.2

MIPIDSI Interface

Thissection lists signals for the¥BPinterface. The interface supports display resolutions up to
1400x1050pixels XGA) with 24it resoluticat 60 fps

Note that both the parallel RGB anrD$Mlirterfaces will carry the same display outpatydata.
one display output data stream is possible at a time.
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TheEACOM Board specificata@noallocated pins for this interface, since it is mostly used in very
high volume applications (where COM boards are not so commonly ufadl) irftbefddHP|
supports two data lanes and together with the clock signal, six pins as been used.

EACOM EACOM Board i.MX7Ball Name I/O Description Remarks

Board Pin  Name

S102/209 COM specific MIPIDSI_CLKON O Differential clock pair, negative sig

S103/211  COMspecific MIPIDSI_CLKOF O Differential clock pair, positive sign

S99/203 COM specific MIPIDSI_DOM I/O Differential data pair #0, negative ¢

S100/205 COM specific MIPIDSI_DOP  I/O Differential data pair #0, positive si

S96/197 AIN1 Optionally (0] Differential data pair #1, negative ¢ Note that this signal is not
MIPIDSI_D1M available by default.

S97/199 AINO Optionally (0] Differential data pair #1, positive si Note that this signal is not
MIPIDSI_D1P available by default.

5.3 Digital Audio Interfaces: Synchrondusliolnterface (SAI)
This section lists signals relatedDigited Audiaterfaces
The i.MX SoC contains an audio subsystem. It consists of three Synclidoeriaces

(SAI1-SAI3)anda Medium QualBpeaker Interface (M@Baddition, the IOMUX block allows the
signals to get in and out of the SoC via configured pins.

EachSAl blochs afullduplex serial paith frame synchronizatiahallows communication with
external devices using atyavfeserial protocdilkee(12SAG97, TDM and codec/DSP intedfaces
up ta32-bits per word and different clock/frame options.

The three/ interfacesnd MQS bloake directly connected to the IOMUX

Mas - > Speaker
CPU L - AX| Bus
il Interconnect

A - P Audio Codec

] SAl1 T

IOMUX
Y

P . o - »  Audio Codec

SDMA - = SPBA Il il
_— SAI3 - »  Audio Codec

[ | edicated Audio Hardware

The table below lists pins that have been allocated accoed@{xbitBeard specificaliba
SAIl1 port issed witeynchronoudransmit and receive sections (meaning that transmit and receive
share the clock and frame synch signals).
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EACOM EACOM Board i.MX7 Ball /0 Description FEINENS

Board Pin  Name Name

S5/9 AUDIO_RXD SAI1_RXD Data receive signal Alternative functi®All_RXD

S6/11 AUDIO_TXC SAI1_TXC (0] Transmit clock signal. Also work as  Alternative funct®Al1l_TXC
Receive clock signal

S7/13 AUDIO_TXD  SAI1_TXD 0] Data transmit signal Alternative funct®All_TXD

S4/7 AUDIO_TXFS SAI1_TXFS (0] Transmit Frame sgignal. Also work a Alternative funct®Al1l_TXFS

Receive Frame sync signal

S8/15 AUDIO_MCLK SAI1_MCLK O Clock output signal Alternative functi®All_MCLK

Besides the SAI port #1 signals allocatdeiAC @i Board specificatiere are more
(alternative) pins for the SAI1 interface. The table below lists these pins.

EACOM EACOM Board i.MX 7 Ball Nam: 1/0O  Description Remarks

Board Pin  Name

S56/111 BL_PWM GPIO1_I001 I/0  Audio Master Clock Alternative functionISMCLK
S2/3 MQS_LEFT SAIl_RXC /O Receive Bit Clock Alterntive function SARX_BCLK
S1/1 MQS_RIGHT SAI1_RXFS /O  Receive Frame Sync Alternative functionISRIX_SYNC

The table below lists pins available for the SAI2 interface.

EACOM EACOM Board i.MX 7 BallName 1/O Description Remarks

Board Pin  Name

S19/37 GPIO9 GPIO1_I002 /0 Audio Master Clock Alternative functionSMCLK

S8/15 AUDIO_MCLK  SAI1_MCLK /0 Audio Master Clock Alternative function SMZLK

S123/251 CSI_D4 SD2_RESET_B /0 Audio Master Clock Alternative function SAI2_MCLK
S2/3 MQS_LEFT SAI1_RXC /0 Receive Bit Clock Alternative function SAI2_RX_B
P18/36 MMC_CMD SD2_CMD /0 Receive Bit Clock Alternative function SAI2_RX_B
P131/270 UARTB_CTS SAI2_RXD | Receive Data Alternative functi®Al2_RX_DAT.
P13/26 MMC_DO SD2_DATAO | Receive Data Alternative function SAI2_RX_D
sini MQS_RIGHT SAI1_RXFS /0 Receive Frame Sync Alternative function SAI2_RX_S
P16/32 MMC_CLK SD2_CLK /O Receive Frame Sync Alternative function SAI2_RX_S
P136/280 UARTA_RTS SAI2_TXC /0 Transmit Bit Clock Alternative function SAI2_TX_B|
P12/24 MMC_D1 SD2_DATAl 1/0  Transmit Bit Clock Alternative function SAI2_TX_B
P132/272 UARTB_RTS SAI2_TXD (0] Transmit Data Alternative function SAI2_TX_D
P20/40 MMC_D3 SD2_DATA3 O  Transmit Data Alternative function SAI2_TX_D
P135/278 UARTA_CTS SAI2_TXFS /0 Transmit Frame Sync Alternative function SAI2_TX_S
pP21/42 MMC_D2 SD2_DATA2 I/0  Transmit Frame Sync Alternative function SAI2_TX_S
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The tablbelow lists pins available for the SAI3 interface.

EACOM EACOM Board i.MX7 Ball Name /0 Description Remarks

Board Pin  Name

P138/284 PWM GPIO1_I003 /0O Audio Master Clock Alternative function SAI3_MCLK
P4/8 GPIO3 SD1_RESET_B /0 Audio Master Clock Alternative function SAI3_MCLK
P137/282 UARTA_TXD UART1_TXD /0 Audio Master Clock Alternative function SAI3_MCLK
P8/16 SD_CMD SD1_CMD /0 Receive Bit Clock Alternative function SAI3_RX_B
P130/268 UARTB_RXD UART2_RXD /0 Receive Bit Clock Alternative function SAI3_RX_Bi
P6/12 SD_DO SD1_DATAO | Receive Data Alternative function SAI3_RX_D
P133/274 UARTB_TXD UART2_TXD | Receive Data Alternative function SAI3_RX_D
P7/14 SD_CLK SD1_CLK /0 Receive Frame Sync Alternative functi®Al3_RX_SYN
P128/264 UARTC_RXD UART3_RXD /0 Receive Frame Sync Alternative function SAI3_RX_S
P5/10 SD_D1 SD1_DATA1l I/0  Transmit Bit Clock Alternative function SAI3_TX_B
P129/266 UARTC_TXD UART3_TXD /0 Transmit Bit Clock Alternative funct®AlI3_TX_BCLK
P9/18 SD_D3 SD1_DATA3 o Transmit Data Alternative function SAI3_TX_D
P116/240 COM specific UART3_RTS O  Transmit Data Alternative function SAI3_TX_D
P10/20 SD_D2 SD1_DATA2 /0 Transmit Frame Sync Alternative function SAI3_TX_S
P113/234 COM specific UART3_CTS /O Transmit Frame Sync Alternative function SAI3_TX_S

5.4 Digital Audio Interfac®ledium Qualityfeake(MQ3I
This section lists signals related to the Mediump@aiedifiV®S) function.

The i.MX SoChas one MQS block that can generate audio via PWM modulation on digital output
pins Itconvert the 12S audio data froiMdSRWM signals that can drive external speaker directly
MQS provides only simple audio reproduction. No internal pemralickastifdict reduction

methods are provided.

SeeFigures on pag&2for a block diagram how the MQS block is connected.

TheEACOM Board specificatédimes a stereo output for MQS sound signals. The table below lists
the pin assignment accordiB®OM Bwd specification

EACOM Board EACOM Board i.MX7 Ball /O Description REINES

Pin Name Name

S2/3 MQS_LEFT SAI1_RXC (@) Left signal output Alternative function MQS_LEFT
S1/1 MQS_RIGHT SAIL RXFS O Right signal output Alternative function MQS_ RIGHT|

Thetable below lists these the alternative pin locations are.

EACOM Board EACOM Board i.MX7 Ball /O Description Remarks

Pin Name Name

P18/36 MMC_CMD SD2_CMD (0] Left signal output Alternative function MQS_LEFT
P16/32 MMC_CLK SD2_CLK (0] Righsignal output Alternative function M@SGHT
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5.5 Ethernet

This section lists signals related to the Ethernet interface.
The i.MX hastwoGigabit Ethernet controllers (10/100/1000MbpeEBERL588 compliant.
There is oranboardl0/100/1000 Mbps Ethernet interface. Atheros AR8031 Integrated 10/100/1000

Mbps Ethernet Transceiver is used as PHY and is connected via the RGMII intefface to the i.MX
SoC.

TheEACOM Board Specificakidimes two Ethernet interfaces. TheSd@Ethernet interface is
assigned to ETH1. ETH2 is left unconnected.

If a second Ethernet interface is needed it must be implemented with an exRét¥al Ethernet

The Ethernet interface consists of 4 pairs of low voltage differential pair sidin&lspliaattinree
activity signals. These signals can be used to connect to a 10/100/1000 BaseT RJ45 connector witt
integrated or external isolation magnetics on the carrier board.

P39/78 ETH1 _TRXPO AR8031 #1 pin 11 Media Dependent Interfe

P40/80 ETH1_TRXNO AR8031 #1 pin12 /O  Media Dependent Interfe

P36/72 ETH1 TRXP1 AR8031 #1 pin 14 /O  Media Dependent Interfe

P37/74 ETH1_TRXN1 AR8031 #1 pin 15 /O  Media Dependénterface

P48/96 ETH1 _TRXP2 AR8031 #1 pin 17 /O  Media Dependent Interfe

P47/94 ETH1_TRXN2 AR8031 #1 pin 18 /O  Media Dependent Interfe

P45/90 ETH1 _TRXP3 AR8031 #1 pin 20 /0  Media Dependent Interfe

P44/88 ETH1_TRXN3 AR8031 #1 pin 21 /O  Media Dependent Interfe

P42/84 ETH1 LED_ACT AR8031 #1 pin 23 O LED indicator output Signal toggles during TX/R
activity.

P43/86 ETH1 _LED_LINK AR8031 #1 pin26 O LED indicator output Sig_nal high when 100M link
active.

P41/82 ETH1_LED_LINK10' AR8031 #1 pin24 O LED indicator output Signal high when 1000M lin
connected or active.

P53/106 ETH2_TRXPO ETH2 interface not connects

P54/108 ETH2_TRXNO ETH2 interface not connect

P50/100 ETH2_TRXP1 ETH2 interface not connects

P51/102 ETH2_TRXN1 ETH2 interface not connect

P62/124 ETH2_TRXP2 ETH2 interface not connecty

P61/122 ETH2_TRXN2 ETH2 interface not connectt

P59/118 ETH2_TRXP3 ETH2 interface not connecty

P58/116 ETH2_TRXN3 ETH2 interface not connectt

P56/112 ETH2_LED_ACT ETH2 interface not connecty

P57/114 ETH2_LED_LINK10! ETH2 interface not connectt

P55/110 ETH2_LED_LINK10 ETH2 interface not connecty

TheonboardPHY can be powered down in order to lower the power consommatiomio a

If only fast Ethernet is required, 10/100Mbit magnetics with only 2 lanes are sufficient. In this case,
MDI2 and MDI3 can be left unconnected.
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Below is a list of suggested magnetics for 10/100/1000 Mbps Gigabit Ethernet operation:

Vendor P/N Padkage Temp Configuration
HanRun HR911060C Integrated RJ45 0-70C Celsius HP AutdIDIX
Halo HFJ111GO2E Integrated RJ45 0-7C Celsius HP AutdIDIX
UDE RBIBA6BTOWA Integrated RJ45 0-7C Celsius HP AutdIDIX
Pulse Electronics H5007 24pin SOI&V 0-7C Celsius HP AutdIDIX
(Recommended by

Atheros)

Halo TG1GS002NZRL 24pin SOI@V -40- 85 Celsius HP AutdIDIX
UDE RBIBA6BTOWA Integrated RJ45 -40-85 Celsius HP Autd/DIX
Halo TG1GE012NZRL 24pin SOIQV -40- 85 Celsius HP AutdIDIX
5.5.1 Secondthernet Interface

A second Ethernet interface can be implemented with an extefidYE®eeeetion 11.1
Ethernet MAC (ENETh@iMX7 Dual Reference Manual, dobXiebRM

The i.MX 7 supportshiERMIlandRGMlinterfaces and can be connected to any industry

standard Etherd&ilY The table below lists the signals used when connecting to a second (external)

EthernePHY.

EACOM Board i.MX 7 Ball Name

Name

P92/192 COM specific

EPDC1_PWRST/ |

I/O Description

Pin carry alternativ
signal ENET2_COl

Mil interface RMlinterface

MII_COL

RGMII
interface

P93/194 COM specific

EPDC1_PWRCOI |

Pin carry alternativ
signal ENET2_CR!

MI_CRS -

P114/236 COM specific

EPDC1_BDR1 |

Pin carrglternative
signal
ENET2_RX _CLK

MI_RX_CLF -

P115/238 COM specific

EPDC1_BDRO (0]

Pin carry alternativ
signal
ENET2_TX_CLK

MIl_TX_CLk 50MHz ref
clock

S52/103  TP_RST

EPDC1 GDSP O

Pin carry alternativ
signal
ENET2_TX_ER

MIL_TX_ER

RGMII_TXC

P96/200 COM specific

EPDC1_SDCLK |

Pin carry alternativ
signal RGMII2_RD

MII_RDO RMII_RXDO

RGMII_RXDO

P95/198 COM specific

EPDC1_SDLE |

Pin carry alternativ
signal RGMII2_RD

MII_RD1 RMII_RXD1

RGMII_RXD1

P94/196 COM specific

EPDC1_SDOE |

Pin carry alternativ
signal RGMII2_RD

MI_RD2 -

RGMII_RXD2

S121/247 CSI_D2

EPDC1_SDSHR |

Pin carry alternativ
signal RGMII2_RD

MI_RD3 -

RGMII_RXD3

P140/288 GPIO1

EPDC1_SDCEO |

Pin carry alternativ
signal
RGMII2_RX_CTL

MI_RX_DV RMI_CRS_D'

RGMI_RX_CTi

P139/286 GPIO2

EPDC1_SDCE1 |

Pin carry alternativ
signal RGMII2_RX

MI_RX_ER RMIl_RXER

RGMI_RXC

P2/4 GPIO5

EPDC1_SDCE2 O

Pin carry alternativ
signal RGMII2_TD

MII_TDO RMII_TXDO

RGMII_TXDO

P1/2 GPIO6

EPDC1_SDCE3 O

Pin carry alternativ

MII_TD1 RMII_TXD1

RGMII_TXD1
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signal RGMII2_TD

S55/109 BL_PWR_EN EPDC1_GDCLK O  Pincarry alternativ MII_TD2 - RGMII_TXD2
signal RGMII2_TD

S54/107 DISP_PWR_E EPDC1 _GDOE O Pincarry alternativ MII_TD3 - RGMII_TXD3
signal RGMII2_TD

S53/105 TP_IRQ EPDC1_GDRL O  Pincarrglternative MII_TX_EN RMI_TXEN RGMII_TX_CT]
signal

RGMII2_TX_CTL

The MDIO interface is ait® management interface. The MDIO management interface
implements a standardized method to access the PHY device management registers.

The two pins that are used for theand EtherrBHY are availalite ofboard access, see the
first two rows in the table b&loege can with advantage be used to control the ekteandl, off
EthernePHY. Alternatively, a second MDIO ingeaiaoeavailable, see réirBthe table below.

EACOM EACOM Boarc i.MX 7 Ball Nami I/O  Description Remarks
Board Pin  Name

S116/237 CSI_MCLK GPIO1_I010 I/0 Nonstandard pin allocation.

ETH_PHY_MDI( :
- - Signal allocated for ETH_PHY_MDIO

used bypnboard EtherrBHY. Signal cal
be used for external Ethdthix for
second Ethernet interface.

S115/235 CSI_VSYNC GPIO1_IO11/ O Nonstandard pin allocation.

ETH_PHY_MDC .
- - Signal allocated for ETH_PHY_MDC 4§

used by eboard EtherrBHY. Signal cal
beused for external EtheRi¢Y for
second Ethernet interface.

S12/23 CAN2_TX GPIO1_|015 (0] Pin carry alternative sign
ENET2_MDC

S124/253  CSI_D5 SD2_WP (0] Pin carry alternative sign
ENET2_MDC

P133/274 UARMB_TXD UART2_TXD (0] Pin carry alternatsignal
ENET2_MDC

S13/25 CANZ2_RX GPIO1_I014 I/O  Pin carry alternative sign
ENET2_ MDIO

S122/249  CSI_D3 SD2_CD_B I/O  Pin carry alternative sign
ENET2_ MDIO

P130/268 UARMB_RXD UART2_RXD I/O  Pin carry alternative sign
ENET2_ MDIO
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5.6 FlexCAN
This section lists signals related to the Controller Area Network (CAN) interface.

The i.MX SoC has two Flexible Controller Area Network (FlexCAN) interfaces that supports bitrates
of up to 1Mbps each. The Fler@@alile is a communication controller implementing the CAN

protocol according to the CAN 2.0B protocol specification, which supports both standard and exten
message frames.

EACOM Board EACOM i.MX7Ball N\ame /O Description Remarks

Pin Board Name

S15/29 CAN1_RX GPIO1_|O012 CAN port 1 receive sign Default location for EACOM Board
S14/27 CAN1_TX GPIO1_I013 O  CAN port 1 transmit sigr Default location for EACOM Board
S13/25 CAN2_RX GPIO1_I014 | CAN port 2 receive sign Defaullocation for EACOM Board sp
S12/23 CAN2_TX GPIO1_I014 O  CAN port 2 transmit sigr Default location for EACOM Board
S5/9 AUDIO_RXD SAI1_RXD | CAN port 1 receive sign Alternative location for CAN1_RX si
S6/11 AUDIO_TXC SAI1_TXC O  CAN portttansmisignal ~ Alternative locationG&N1_TXignal
S4/7 AUDIO_TXF! SAI1_TXFS | CAN pog receiveignal  Alternative location for ZRX signal
S7/13 AUDIO_TXD SAILTXD O CAN poftransmisignal Alternative location for CAKIZighal
5.7 GPIOs

This section lists signals related to General Purpose Input/Output (GPIO) functionality.

Many pins have GPIO functionality that can be enabled (via pin multiplexing). All GPIO pins can be
used to generate interrupts as well as be wakeup sources.

TheEACOM Board specificatédimes only a few GPIOs and they are listed in the table below. The
pins that cannot be configured as GPIOs are Ethernet, USB, PCle, LVBESSHibid IMWRPI

DSI. 12C pins can be GPIOs but are unsuitable-8ineaé2broard and 2B and 12C

have 2.2Kohm-board pullp resistors.

EACOM i.MX7 Ball 110 Description

Board Pin  Board Name Name

P140/288 GPIO1 EPDC_SDCEC GPIO1 controlled by alternative pin functi2n@®eId
P139/286  GPIO2 EPDC_SDCE]1 I/0 GPIO GPIO2 controlled by alternative pin functi2n@PId
P4/8 GPIO3 SD1_RESET_ I/O GPIO GPIO3 controlled by alternative pin functisnG®Id
P3/6 GPIO4 SD1 CD_B I/O GPIO GPI104 controlled by alternative pin functisn@G®1¢
P2/4 GPIO5 EPDC_SDCE:Z /O GPIO GPIOS5 controlled by alternative pin functi2n@RId
P1/2 GPIO6 EPDC_SDCE: /0 GPIO GPI06 controlled by alternative pin functidn@BI(
S84/173 GPIO7 LCD_RESET /O GPIO GPIO7 controlled by alternative pin functi®nG®Id
S34/67 GPIO8 ENET1_CRS I/O GPIO GPIO7 controlled by alternative pin function@RI¢
S19/37 GPIO9 GPIO1_1002 I/O GPIO GPIO7 controlled by alternative pin functibnG®Id
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58 12C
This section lists signals related to thetégeate@ircuit (12C) interface.
The i.MX SoC has four 12C interfaces. Three of these are assigrd@Mizoard

SpecificationMX7 12C channel #1 is assigned to EACOM I2C channel A. 12Z28chasiggiet]
to EACOM 12C channel B. 12C cha8imalsigned to EACOM 12C channel C.

Pin assignment for 12C channel A cannot be changed since this channelii$@grbn the
COM boardor PMIC and E2PROM communication). It is recommended not to change pin
assignment since for EACOM 12C channel B and C (122 ait@netgpectively) since these
fourpins have 2.2Kohm-ppltesistors.

The table below lists the pin assignmasilt as alternative pin locations.

EACOM EACOM B i.MX7 Ball /O  Description Remarks

Board Pin  Name Name

S47/93 12GA_SCL 12C1_SCL I/0  Clock signal of I2° Signal has éyoard 2.2Kohm puliegistor. Signal |
channel #1 connected to-tward 12C channel to PMIC and
E2PROM.
S46/91 12GA_SDA 12C1_SDA /O Data signal of I2C Signal has doard 2.2Kohm pullup resistor. Sig
channel #1 connected to-oard 12C channel to PMIC and
E2PROM.
S49/97 12GB_SCL 12C2_SCL I/0  Clock signal of 12 Signal has éyoard 2.2Kohm pullup resistor.
channel2
S48/95 12GB_SDA 12C2_SDA /O  Data signal of I2C Signal has dyoard 2.2Kohm pullup resistor.
channel2
S51/101 12GC_SCL 12C3_SCL /0 Clock signal of 12 Signal has éyoard 2.2Kohm pullup resistor.
channel3¢
S50/99 12GC_SDA 12C3_SDA I/O0  Data signal of I2C Signal has éyoard 2.2Kohm pullup resistor.
channel3¢

Note that the following two positions for I12C interfaces are not allowed:

1 12C1_SCL on i.M¥irs GPIO1_1004 and UART1 $tDid not be used. 12C
channel #1 is allocated on another pin.

1 12C1_SDA on i.MKirs GPIO1_I005 and UART1 sh¥DId not be used. 12C
channel #1 is allocated on another pin.

i.MX7 12C interface #2 can are located fatidkaéng pins (as alternative functions), but note that
these locations are not recommended sEAEOM Board specificdiimmallocated this function
on another pin, see above.

EACOM EACOM Board i.MX7 Ball 1/0 Description REINET

Board Pin  Name Name

P76/160 USB_H1 OC GPIO1_IO0¢ 1/0 Clock signal of  12C2_SCL. Note that this location is not recom
12C channel #2 since the EACOM Board specification has allot
this function on another pin, see above.

P130/268 UARTB_RXD UART2_RXI 1/0O Cloclsignal of I12C2_SCL. Note that this location is not recom
12C channel #2  since the EACOM Board specification has allof
this function on another pin, see above.

P75/158 USB_H1 PWR_E GPIO1_IOO07 I/O Data signal of 12 12C2_SDA. Note ttims location is not recommer
channel #2 since the EACOM Board specification has allof
this function on another pin, see above.

P133/274 UARTB_TXD UART2_TXL 1/O Data signal of 12 12C2_SDA. Note that this location is not recom
channel #2 since th&€ACOM Board specification has allocg
this function on another pin, see above.
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i.MX7 12C interface #3 can are located on the following pins (as alternative functions).

EACOM EACOM Board i.MX7BallName [I/O Description Remarks
Board Pin  Name
P117/242 COM specific ~ GPIO1_1008 /0O Clock signal of 12 12C3_SCL. Note that this location is not
channel #3 recommended since the EACOM Board speci
has allocated this function on another pin, seej
S62/123 LCD_R4 LCD1_DATA2 I/0 Clock signal of 12 12C3_SCL. Note that this location is not
channel #3 recommended since the EACOM Board speci
has allocated this function on another pin, see|
S117/239  CSI_PCLK GPIO1_I009 1/O Data signal of 12C 12C3_SDA. Note that this locatioh is
channel #3 recommended since the EACOM Board speci
has allocated this function on another pin, seej
S63/125 LCD_R5 LCD1_DATA2 I/O Data signal of 12C 12C3_SDA. Note that this location is not
channel #3 recommended since the EACOM Board speci
has allocated this function on another pin, see

i.MX7 12C interface #4 can are located on the following pins (as alternative functions).

EACOM EACOM Board i.MX7Ball /O Description Remarks

Board Pin  Name Name

S113/231 COM specific  12C4_SCL /O Clock signal of  Note that an externaklyguitesistor is needed.
12C channel #4

S116/237  CSI_MCLK GPIO1_lO10 /0 Clock signal of  Note that an externahypultesistor is needed.
12C channel #4

S64/127 LCD_R6 LCD1_DATA22 1/0 Clock signal of  Note that an externakypuitesistor is needed.
I12Cchannel #4

sini MQS_RIGHT  SAI1_RXFS I/0 Clock signal of  Note that an externakyultesistor is needed.
12C channel #4

S112/229 COM specific  12C4_SDA /O Data signal of 12( Note that aexternal pulp resistor is needed.
channel #4

S115/235 CSI_VSYNC GPIO1_IO11 I/0 Data signal of 12( Note that an externakypultesistor is needed.
channel #4

S65/129 LCD_R7 LCD1_DATA23 1/O Data signal of I2( Note that an externakyuifesistor reeded.
channel #4

S2/3 MQS_LEFT SAI1_RXC /O Data signal of 12( Note that an externakypultesistor is needed.
channel #4
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5.9 JTAG

This section lists signals related to the JTAG debug interface.

The i.MX SoChas a module called System JTAG Controller (SJC) that provides a JTAG interface to

internal logic, including the two ARMASbdepeand Corteil4 coreThe SJC complies with
JTAG TAP standards. Thed.$0C use the JTAG port for production, astiagstem

debugging.

The JTAG signals are not available on the MXM3 edge connector. Instead the signals are available

a 10 pos FPC connector, see picture below for location and orientation.
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The table below lists the 10 signals on the JTAG connector.

J1 Pin
Number 7Ball Name

Connected to i.M> I/O  Description

Remarks

1 NVCC_JTAG (0] Logic level supply voltag Used by extermbugger to detect logic level to use for
signaling. Typically 3.3V.

2 JTAG_TMS I JTAG signal TMS

3 Ground

4 JTAG_TCK I JTAG signal TCK

5 Ground

6 JTAG_TDO O JTAG signal TDO

7 JTAG_MOD | Signal shall always be connected to ground. Signal has
pulldown resistor and can be left floating.

8 JTAG_TDI | JTAG signal TDI

9 JTAG_TRST | JTAG signal TRST

10 JTAG_SRST | System reset Signal is active low and controls internal system reset. S
a 10K ohm pullup resistor.
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TheiMX’ DuaDeveloper's Kibntains an adapter board for connection to common debug
connectors. The 10 pos connector is Molex 512811094 and has 0.5 mm (20 mil) pitch. FPC length
should be kept less than 7 cm.

5.10 PCI Express
This section lists signals related to the PCI Expaess interf
The i.MXDuabBoC has a single lane PCI Express (PCle) interface. The interface is compliant with

the PCle 2specification that suppgptto &bit/s data rate. P2I£2.0 is backward compatible
with the PCIel standard that supports 2.5Gbit/s data rate.

EACOM EACOM Boarc i.MX7Ball Name /0 Description Remarks

Board Pin  Name

S150/305 PCIE_CLK_P PCIE_REFCLKOUT_F 100 MHz reference clock, positive signal i

differential pair

S151/307 PCIE_CLK_N PCIE_REFCLKOUT_N O 100 MHz reference clock, negative signal
differential pair

S153/311  PCIE_TX_P  PCIE_TX_P (@) Transmit data, positive signal in differentie
S154/313 PCIE_TX_N PCIE_TX_N (0] Transmit data, negative signal in differenti
S156/317 PCIE_RX_P PCIE_RX P | Receive data, positive signal in differentia
S157/319 PCIE_RX_N PCIE_RX_N | Receive data, negative signal in differenti
S147/299 SATA_RX_P PCIE_REFCLKIN_P | If PCle is used, connect to a 100MHz PCI Nonstandard pin

compatible reference clock with-$igr&il allocation.
output, positive signal

S146/297 SATA_RX_N PCIE_REFCLKIN_N | If PCle is used, connect to a 100MHz PCI Nonstandard pin
compatible reference clock with-$igH il allocation.
output, negative signal

A typical PCle interface also has a USB Host, a 12C interface and (typically) three control signals;
wakeup (input to ifiXlisable and reset (outputs frof iM€se interfaces and control signals

are not specificallyimed in thEACOM Board specificatiwhis up to each carrier board design to
assign/allocate.

5.11 Power Management
This section lists signals related to power management, i.e., reset and external power supplies.

EACOM Board EACOM Board Nam /O  Description Remarks

Pin

P143/294 RESET_OUT (0] Reset output, active low Open drain output. Driven low during reset. 1
pultup resistor to VIN.

P142/292 RESET_IN | Reset input, active low  Pull signal low to activate reset. No need to f
signal higaxternally. Connected to cathode of
series diode, so logic level of driving signal ¢
anywhere between3 .

P141/290 PERI_PWR_EN (0] Enable signal (active hig UsesRESET signal frdme i.MX. More

for carrier board periphe information about carrier board design can b
power supplies. inEACOM Board specification
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5.12 Power Supply Signals

This section lists signals related to power supply.

EACOM Board Pin EACOM

Board Name

110

P147/302, P148/304, VIN
P149/3063150/308,
P151/310, P152/312,
P153/314, P154/316,
P155/318, P156/320

A

Description EEINENS

3.3V supply voltage See technical specification for details abd

valid range.

P22/44, P25/50, P31/t GND
P35/70, P38/76, P46/¢
P49/98, P52/104,
P60/120, P63/126,
P69/138, P77/162,
P82/172, P88/184,
P91/190, P118/244,
P127/262, P144/296,
S3/5, S9/17, S16/31,
$22/43, $25/49, S28/t
S31/61, S37/73, S40/;
S43/85, S57/113,
S74/147, SBB1,
$98/201, S101/207,
$104/213, S118/241,
S127/259, S130/265,
S133/271, S136/277,
$139/283, $142/289,
$145/295, S148/301,
$149/303, S152/309,
S155/315, S158/321

A

Ground

P145/298 VBAT Al/AO

Power supply fF3000 PMIC Connected #3000 PMIC, p&6 LICELL.

and i.MX onchip RTC.
PMIC can be programmed to charge a

Connect to external primary secondary coin cell.
non rechargeable) or

secondary (= rechargeable)

cell battery.

5.13 PWM

This section lists signals related to Puld¢ddlidktors (PWM).

The i.MX SoChas four PWM channels that are available via pin multiplexing. The generated signals
has 16&it resolution. PWM signals can be used to generate analogue signals (emulate a DAC) and
also control intensity / brightness in display applications.

There are tWwNM signals defined irER€OM Board specifica@ore general PWM signal and

one that is intended for backlight intensity control for displays. The latter can however be used as a
general PWM signals also if backlight intensity control is natordeules aranged differently.

The remaining PWM signals are available as alternative functions on certain pins.

The table below lists the pin assignment as well as alternative pin locations.

EACOM
Board Pin

EACOM Board
Name

P138/284 PWM GPIO1_I003

i.MX7 Ball Name

Remarks

/O  Description

(0] PWN_OUT signal

S56/111

BL_PWM GPIO1_I1001

O PWM1OUT signal
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The table below lists the pin assigomilternative pin locations.

EACOM EACOM Board i.MX7BallName I/O Description Remarks
Board Pin  Name

P117/242  COM specific GPIO1_lO008 (0] PWM1_OUT signe
S19/37 GPIO9 GPIO1_IQ0 O PWN2_OUT signal
S117/239  CSI_PCLK GPIO1_I®0 (0] PWM2_OUT signe
S116/237  CSI_MCLK GPIO1_I® (0] PWM3_OUT signe
S115/235 CSI_VSYNC GPIO1_I0L (0] PWM4_OUT signe

5.14 SD/MMC
This section lists signals related to Ultra Secured Digital Host Controller (uUSDHC) functions.

The i.MX SoC ha8 uSDHC interfaces. One, uSDikl@llocated ¢board) for interface to eMMC
Flash. The interfaces are capable of interfaciniyteitto§0Cards, SDIO, MM\ TZEcards
and eMMC devices. The features of the uSDHC module include the following:

1 Conforms to the SD Host Controller Standard Specification version 3.0
1 Compatible with the MMC System Specification version 4.2/4.38404/4.41

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

1 Compatible with the SDIO Card Specification version 3.0

1 Designed to work with SD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC,
MMlus, and MMC RS cards

1 Supports-it / 4oit SD and SDIO moddst 14bit / it MMC modes

TheEACOM Board specificatidimes onedhatabiSDinterface (uSDB@&nNd one-8atabiMMC
interface (uUSDB)CThe &itMMC interface pin allocatiamwis\rer onlyiait.

The table below lists the pin assignment accBAlB@NbBoard specification

EACOM EACOM Boarc i.MX7Ball Name 1/O Description REINENS

Board Pin  Name

P7/14 SD_CLK SOL CLK (0] Clock for MMC/SD/SDIO card

P8/16 SD_CMD SD1CMD /O CMDine connect to card

P6/12 SD_DO SD1 DATAO /O  DATAO line in all modes. Also used to detect busy

P5/10 SD_D1 SD1 DATAl /O DATAL1 line in 48 mode. Also used to detect interrt
1/4bit mode

P10/20 SD_D2 SD1 DATA2 /O DATA2 line or RéAfit in it mode, Read Wait-bit1
mode

P9/18 SD_D3 SD1 DATA3 /O DATAZ3 line in 48 mode or configured as card dete
pin. May be configured as card detectionitimiade

P16/32 MMC_CLK SD2 CLK (0] Clock for MMC/SD/SDIO card

P18/36 MMC_CMD SD2 CMD /O CMD line connect to card

P13/26 MMC_DO SD2 DATAO /O DATAO line in all modes. Also used to detect busy

P12/24 MMC_D1 SD2 DATAl1 /O DATAL1 line in 4& mode
Also used to detect interrupt-bithbde

P10/20 MMC_D2 SD2 DATA2 /O DATA2 line or Read Waibih#hode, Read Wait-bit1
mode

P20/40 MMC_D3 SD2 DATA3 /O DATAZ3 line in 4B mode or configured as card dete
pin. May be configured as card detectionitimiade
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P19/38 MMC_D4 Not connected
P17/34 MMC_D5 Not connected
P15/30 MMC_D6 Not connected
P14/28 MMC_D7 Not connected

The table below lists of alternative pin locations for uSDHCL1 signals.

EACOM EACOM i.MX7Ball Name 1/0O Description Remarks
Board Pin Board Name

P122/252 SPIB_CLK ECSPI2_SCLK 1/0O DATAA4 line idb& mode, not Alternative function SD2_DATA4
used in other modes

P120/248 SPIB_MOSI ECSPI2_MOSI /0 DATAS line ifdb® mode, not Alternative function SD2_DATAS
used in other modes

P121/250 SPIB_MISO ECSPI2_MISO /O DATAG® line ifb® mode, not Alternative function SD2_DATAGE
used in other modes

P119/246 SPIB_SSEL ECSPI2_SS0 /O DATAY line ifb& mode, not Alternative function SD2_DATAT
used in other modes

P3/6 GPIO4 SD1_CD_B | Card detection pin Alternative function SD1_CD_B.

P117/242 COM specific  GPIO1_1008 O 10 power voltage selection sic Alternative function SD1_VSELH

P113/234 COM specific  UART3_CTS (0] 10 power voltage selection sic Alternative function SD1_VSELE

S117/239 CSI_PCLK GPIO1_I009 O LED control used to drive an  Alternative function SD1_LCTL
external LED Active high

P128/264 UARTC_RXD UART3_RXD (0] LED control used to drive an  Alternative function SD1_LCTL
external LED Active high

S111/227 COM specific SD1_WP | Card writprotect detect Alternative function SD1_WP

The table below lists of alternative pin locations for uSDHC2 signals as well aé datdidignals 4
8-bit MMC interface).

EACOM EACOM i.MX7 Ball Nam /O Description REINENS]

Board Pin  Board Name

S122/249 CSI_D3 SD2_CD_B Card detection pin Alternative function SD2_CD_B

P126/260 SP{A_CLK ECSPI1_SCLK /O DATAA4 line ifb® mode, not  Alternative function SD2_DATA4
used in other modes

P124/256  SPIA_MOSI ECSPI1_MOSI /O DATAS line ifb& modejot Alternative function SD2_DATA5
used in other modes

P125/258 SPA_MISO ECSPI1_MISO I/O DATAG line ilb® mode, not  Alternative function SD2_DATA6
used in other modes

P123/254 SPIA_SSEL ECSPI1_SS0 /O DATAY line idb® mode, not Alternative function SD2_DATA7
used in othenodes

S116/237  CSI_MCLK GPIO1_1010 O LED control used to drive ar Alternative function SD2_LCTL
external LED Active high

P129/266 UARTC_TXD UART3_TXD (@) LED control used to drive ar Alternativiinction SD2_LCTL
external LED Active high

S123/251 CSI_D4 SD2_RESET B O Alternative function SD2_RESET]

S15/29 CAN1_RX GPIO1_I012 (@) 10 power voltage selection Alternative function SD2_VSELE
signal

S124/253  CSI_D5 SD2_WP | Card write protect detect Alternative functi®b2_WP
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There are no accessible pins for B3igAGls since these are connected tebardreMMC
Flash.

5.15 ECSPI / SPI

This section lists signals related to Enhanced Configurable Serial Peripheral Interface (ECSPI)
functions.

The i.MX 80C has 4 ECBBiock that are capable eddplex, synchronous,-faue serial
communication. TE&COM Board specificatédimes twosglgnal ECSPI interfaégSSPIhnd
ECSPIhavebeen allocatéor theseThe remaining ECSPI signals are available @igealterna
functions on certain pins.

The table below lists the pin assignment accBAIB@NbBoard specification

EACOM
Board Pin

Remarks

EACOM Boarc i.MX7Ball Name I/O Description
Name

P125/258  SPIA_MISO  ECSPI1_MISO Master data in, slave data oo ECSPI MISO
P124/256  SP{A_MOSI  ECSPI1_MOSI /O Master data out, slave datai ECSPIIMOSI
P126/260 SPIA_SCLK ECSPI1_SCLK /O SPI clock signal ECSPI1SCLK
P123/254  SP{A_SSO ECSPI1_SSO /O Chip select signal ECSPI1SS0
P121/250 SPIB_MISO ECSPI2_MISO /O Master data in, slave data oo ECSPI2_MISO
P120/248 SPiB_MOSI ECSPI2_MOSI /O Master data out, slave datai ECSPI2_MOSI
P122/252 SPIB_SCLK ECSPI2_SCLK 1/0 SPI clock signal ECSPI2_SCLK
P119/246  SPiB_SSO ECSPI2_SS0 /O Chip select signal ECSPI2_SS0

The table below lists of alternative pin locations for ECSPI1 signals.

EACOM Board
Name

EACOM Remarks

Board Pin

i.MX7Ball Name 1/0O Description

P128/264 UARTC_RXD UART3_RXD /O Master data in, slave data ECSPI1_MISO
P129/266 UARTC_TXD UART3_TXD /O Master data out, slave dat ECSPI1_MOSI
P133/274 UARTB_TXD UART2_TXD /O  SPI data ready signal ECSPI1_RDY
P116/240  COM specific UART3_RTS /0 SPI clock signal ECSPI1_SCLK
P113/234  COM specific UART3_CTS /O  Chip select signal ECSPI1_SS0
P134/276  UARTA_RXD UART1_RXD I/0  Chip select signal ECSPI1_SS1
P137/282 UARFA_TXD UARTL TXD /O Chip select signal ECSPI1_SS2
P130/268 UARTB_RXD UART2_RXD I/0  Chip select signal ECSPI1_SS3

There are radternative pin locationthieEECSPI2 signals.

The table below lists of alternatile@cptions for ECSPI3 signals.

EACOM
Board Pin

EACOM Board
Name

i.MX7 Ball
Name

Remarks

/O Description

P135/278  UARTA_CTS

SAI2_TXFS

1/O

Master data in, slave data ECSPI3_MISO

P136/280 UARTA_RTS SAI2_TXC /0 Master data out, slave dat. ECSPI3_MOSI
S123/251  CSI_D4 SD2_RESET_E I/O SPI data ready signal ECSR_RDY
S49/97 12GB_SCL 12C2_SCL /0 SPI clock signal ECSR_SCLK

Notethat there is a 2.2Kohmuygull
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resistor on this signal.

P131/270 UARTB_CTS SAI2_RXD I/0  SPI clock signal ECSPI3_SCLK

S48/95 [2GB_SDA [2C2_SDA I/O  Chip select signal ECSPI3_SS0

Notethat there is a 2.2Kohmugull
resistor on this signal.

P132/272 UARTMB_RTS  SAI2_TXD /0 Chip select signal ECSPI3_SS0
P9/18 SD_D3 SD1_DATA3 I/O Chip select signal ECSPI3_SS1
S122/249 CSI_D3 SD2_CD_B /O Chip select signal ECSPI3_SS2
S124/253 CSI_D5 SD2_WP I/O  Chip select signal ECSPI3_SS3

The table below lists of alternatil@ptions for ECSPI4 signals.

EACOM EACOM Board i.MX 7 Ball /0 Description Remarks

Board Pin  Name NET

S83/171 LCD_CLK LCD1_CLK /O Master data in, slave data ECSP1_MISO
P3/6 GPIO4 SD1 CD_B /0 Master data in, slave data ECSR1_MISO
S87/179 LCD_ENABLE LCD1_ENABLE I/O Master data ostave data ir ECSR1_MOSI
S111/227  COM specific SD1_WP /0 Master data out, slave dat ECSR1_MOSI
P10/20 SD_R2 SD1_DATA2 /O SPI data ready signal ECSRI_RDY
S85/175 LCD_HSYNC LCD1_HSYNC /0 SPIclock signal ECSRI_SCLK
P4/8 GPIO3 SD1_RESET E I/O SPI clock signal ECSRI_SCLK
S86/177 LCD_VSYNC LCD1_VSYNC I/0O Chip select signal ECSR_SS0
P7/14 SD_CLK SD1_CLK /0 Chip select signal ECSR1I_SS0
P8/16 SD_®1D SD1_CMD 1/0  Chip select signal ECSH _SS1
P6/12 SD_DO SD1_DATAO I/O Chip select signal ECSH _SS2
P5/10 SD_ D SD1 _DATA1 /0 Chip select signal ECSP_SS3
5.16 UART

This section lists signals related to Universal Asynchronous Receiver/Transmitter (UART) functions

The i.MX SoC hag UARTS, supporting bitrates 4\dlips each. TREACOM Boasgecification
defines twodlgnal UARTSs and orsighal UART. The remaining UART signals are available as
alternative functions on certain pins.

Note that the cigvel IOMUX modifies the direction and routing of the UART signals based on
whether the BA is operating in DCE mode or DTE mode. Sekbse@noiMXDRM for
details.

The table below lists the pin assignment accBAIB@NbBoard specification

EACOM EACOM Board i.MX7BallName I/O Description Remarks

Board Pin  Name

P137/282 UARTA_TXD UART1_TXD /O  UART Transmit Data Alternative function is UARXD.
P134/276  UARTA_RXD UART1_RXD /O  UARTReceive Data Alternative function is WARXD.
P136/280 UARTA_RTS SAI2_TXC /0 UARTRequestto Send Alternative function is WARTS_B
P135/278 UARTA_CTS SAI2_TXFS /O UARTClear to Send Alternative function is UARTS_B
P133/274 UARTB_TXD UART2_TXD /O UARPTransmit Data Alternative function is UART2_TX
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P130/268 UARTB_RXD UART2_RXD /O UARPReceive Data Alternativieinction is UARTXIR
P132/272 UARMB_RTS SAI2_TXD /0 UART2 Request to Senc Alternative function is UARTS_B
P131/270 UARTB_CTS SAI2_RXD /O UART2 Clear to Send Alternative function is UARTS_B
P129/266 UARTC_TXD UART3_TXD /O  UARTS3 TransrbDiata Alternative function is LBARXD.
P128/264 UARTC_RXD UART3_RXD /O UART3 Receive Data Alternative function is UBBARXD.

Thee are nalternative pin locations for UART1 signals.

The table below lists of alternative pin locations feigd&RT2

EACOM EACOM Board i.MX7 Ball Name I/O  Description Remarks
Board Pin  Name

S87/179 LCD_ENABLE LCD1_ENABLE /O UART2 Transmit Data Alternative function is UART2_TXD!

S83/171 LCD_CLK LCD1 _CLK /O UART2 Receive Data Alternative functiobiSRT2_RXD.
S85/175 LCD_HSYNC LCD1_HSYNC /0  UART2 Request to Se Alternative function is UART2_RTS
S86/177 LCD_VSYNC LCD1_VSYNC /0 UART2 Clear to Send Alternative function is UART2_CTS

The table below lists of alternative pin locatigmsTsignals.

EACOM EACOM Board i.MX7BallName I/O Description Remarks

Board Pin  Name

S117/239  CSI_PCLK GPIO1_1009 I/O UART3 Transmit Data Alternative function is UART3_TXD.
P117/242  COM specific GPIO1_I008 /0 UART3 Receive Data Alternative functistUART3_RXD.

S116/237  CSI_MCLK GPIO1_lO10 /0 UART3 Request to Se Alternative function is UART3_RTS |
P116/240  COM specific UART3_RTS /O  UART3 Request to Se Alternative function is UART3_RTS |
S115/235 CSI_VSYNC GPIO1_IO011 /0 UART3 Clear$end Alternative function is UART3_CTS |
P113/234  COM specific UART3_CTS /0 UART3 Clear to Send Alternative function is UART3_CTS |

The table below lists of alternative pin locations for UART4 signals.

EACOM EACOM Board i.MX 7 BaName /O Description REINENS]

Board Pin  Name

S48/95 12CGB_SDA 12C2_SDA /O  UARZATransmit Data  Alternative function is JARXD.

Notethat there is a 2.2Kohmugull
resistor on this signal.

P136/280 UARTA_RTS SAI2_TXC /0 UART4 Transmit Data Alternative functiod SRT4_TXD.
P12/24 MMC_D1 SD2_DATAl /O UART4 Transmit Data Alternative function is UART4_TXD.
S49/97 12GB_SCL 12C2_SCL /O UART4 Receive Data Alternative function is UART4_RXD

Notethat there is a 2.2Kohmupull
resistor on this signal.

P135/278 UARTA_CTS SAI2_TXFS /0 UART4 Receive Data Alternative function is UART4_RXD
P13/26 MMC_DO SD2_DATAO /O UART4 Receive Data Alternative function is UART4_RXD
P132/272 UARTB_RTS SAI2_TXD /0  UARTA4 Request to Se Alternative function is UART4_RTS |
P20/40 MMC_D3 SD2_DATA3 /O  UART4 Request to Se Alternative function is UART4_RTS |
P131/270 UARTB_CTS SAI2_RXD /O UART4 Clear to Send Alternative function is UART4_CTS |
P21/42 MMC_D2 SD2_DATA2 /O UART4 Clear to Send Alternative functio8RT4_CTS_B.
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The table below lists of alternative pin locations for UARTS signals.

EACOM EACOM Board i.MX 7 Ball Name /O Description Remarks

Board Pin  Name

P75/158 USB_H1 PWR_E GPIO1 1007 /O UARBTransmit Data Alternative function is UARXD.

S112/229  COM specific 12C4_SDA /O UARTS Transmit Data Alternative function is UART5_TXD)

S6/11 AUDIO_TXC SAI1_TXC /O UARTS Transmit Data Alternative function is UART5_TXD

P76/160 USB_H1_OC GPIO1_I006 /O UARTS Receive Data Alternative functioSRT5_RXD.

S113/231  COM specific 12C4_SCL /O UARTS Receive Data Alternative function is UART5_RXD

S5/9 AUDIO_RXD SAI1l_RXD /O UARTS Receive Data Alternative function is UART5_RXD

S7/13 AUDIO_TXD SAI1_TXD I/l0 UARTS5 Request to Se Alternative functistJART5_RTS_B.

S50/99 HDMI/12€_SDA 12C3_SDA /0 UARTS5 Request to Se Alternative function is UART5_RTS
Notethat there is a 2.2Kohmupull
resistor on this signal.

P73/146 USB_O1 PWR_E GPIO1_I005 /O  UARTS5 Request to Se Alternative functistUARTS5_RTS_B.

S4/7 AUDIO_TXFS SAI1_TXFS /O UARTS Clear to Send Alternative function is UART5_CTS

S51/101 HDMI/I2€_SCL  12C3_SCL /O UARTS5 Clear to Send Alternative function is UART5_CTS
Notethat there is a 2.2Kohmupull
resistor on this signal.

P74/148 UsSB_0O1_OC GPIO1_l004 /O UARTS Clear to Send Alternative function is UART5_CTS

The table below lists of alternative pin locations for UART6 signals.

EACOM EACOM Board i.MX 7 BallName /O Description REINENS]

Board Pin  Name

P124/256  SP{A_MOSI ECSPI1_MOSI /0 UAR®Transmit Data  Alternative function is LBBARXD.
P103/214  COM specific EPDC1_DATA09 1/O UART6 Transmit Data Alternative function is UART6_TXD.
S111/227  COM specific SD1_WP /O  UART6 Transmit Data Alternative function is UART6_TXD.
P126/260 SPiA_CLK ECSPI1_SCLK /0 UARTG6 Receive Data Alternative function is UART6_RXD
P104/216 = COM specific EPDC1_DATA08 1/0 UART6 Receive Data Alternative function is UART6_RXD
P3/6 GPIO4 SD1_CD_B /0 UARTG6 Receive Data Alternative function is UART6_RXD
P125/258  SPIA_MISO ECSPI1_MISO /O UART6 Request to Se Alternative function is UART6_RTS |
P102/212  COM specific EPDC1_DATA10 I/0O UART6 Requestto Se Alternative functio&SRT6_RTS_B.
P4/8 GPIO3 SD1_RESET_B /0 UARTG6 Request to Se Alternative function is UART6_RTS |
P123/254  SPiA_SSEL ECSPI1_SS0 /0 UARTG6 Clear to Send Alternative function is UART6_CTS |
P101/210 COM specific EPDC1_DATA1l I/O UART6 Clear to Send Alternative function is UART6_CTS |
P7/14 SD_CLK SD1_CLK /0 UARTG6 Clear to Send Alternative function is UART6_CTS |

The table below lists of alternative pin locations for UART7 signals.

EACOM
Board Pin

EACOM Board
Name

i.MX 7 Ball Name

110

Description

Remarks

P120/248  SPiB_MOSI ECSPI2_MOSI /O UART Transmit Data  Alternative function is UARXD.

P99/206 COM specific EPDC1_DATA13 1/0 UART7 Transmit Data Alternative function is UART7_TXD.,
P5/10 SD_D1 SD1 _DATA1l /O UART7 Transmit Data Alternative function is UART7_TXD.
P122/252  SPiB_CLK ECSPI2_SCLK /O UARTY7 Receive Data Alternative function is UART7_RXD
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P100/208  COM specific EPDC1 DATA12 I/O UART7 Receive Data Alternative function is UART7_RXD

P6/12 SD_DO SD1_DATAO /O UARTReceive Data  Alternative function is UART7_RXD

P121/250 SPiB_MISO ECSPI2_MISO /0 UARTY7 Request to Se Alternative function is UART7_RTS |

P98/204 COM specific EPDC1_DATA14 I/0O UARTY7 Requestto Se Alternative function is UART7_RTS |

P9/18 SD_D3 SD1_DATA3 /0 UARTY7 Request to Se Alternative function is UART7_RTS |

P119/246  SPiB_SSEL ECSPI2_SS0 /O  UARTY Clear to Send Alternative function is UART7_CTS |

P97/202 COM specific EPDC1_DATA15 I/O UARTY7 Clear to Send Alternative functiod&RT7_CTS_B.

P10/20 SD_D2 SD1_DATA2 /O  UARTY7 Clear to Send Alternative function is UART7_CTS |

5.17 USB

This section lists signals related to the USB interfaces.

TheEACOM Board Specificid@one USB 3.0 OTG port, one USB 3.0 Host port and one USB 2.0
Host port. The i.MRastwoUSB 2.0 OTG manhd one HSIC pdrurther, USB 3.0 is backward

compatible with USB 2.0. The pins that are specific for USB 3.0 are just left uneoforected and a
future upgrade.

The carrier board must provide a +5V supply (with enabieiaadtduactionality) for USB Host
interfaces.

EACOM EACOM Board Nam i.MX7 Ball Name Description Remarks

Board Pin

P64/128 USB_O1 DN USB_OTG DN Negativ®ifferential USB Signal, OT
compatible
P65/130 USB_O1_DP USB_OTG DP I/0  Positive Differential USB Signal, O
compatible
P66/132 USB_O1_ID USB_OTG1_ID | USB OTG ID pin
P67/134  USB_O1_SSTXN Not connected
P68/136 USB_O1_SSTXP Not connected
P70/140 USB_O1_SSRXN Not connected
P71/142 USB_O1_SSRXP Not connected
P72/144  USB_O1_VBUS USB_OTG VBUS | +5V USB VBUS detect input This pin is +5V toleral
P73/146 USB_O1 PWR_EN GPIO1_I005 O Enable external USB voltage suppl Alternative function is
Active higbutput. USB_OTG1 PWR
P74/148 USB_01_0OC GPIO1_l004 | Signals an oveurrent condition on tt Alternative function is

USB voltage supply. Active low inpr USB_OTG1_OC

P75/158 USB_H1 PWR_EN GPIO1_I007 O Enable external USB vokagely. Alternative function is

Active high output. USB_OTG2_PWR
P76/160 USB_H1_OC GPIO1_I006 | Signals an ovenrrent condition on tt Alternative function is
USB voltage supply. Active low inpi USB_OTG2_0OC
P78/164 USB_H1 DN USBOTG2DN /0 Negativ®ifferential USB Signal
P79/166  USB_H1_DP USB_OTGDP I/O  Positive Differential USB Signal
P80/168 USB_H1 SSTXN Not connected
P81/170  USB_H1_SSTXP USB_OTG2_ID /O Not standard pin allocation. Signal can optionally
used to create a OTG
port of theACONUSB
Host post.
P83/174 USB_H1 SSRXN SNVS_TAMPERZ I/O Not standard pin allocation. Not connected for US
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functionality

P84/176

USB_H1_SSRXP

SNVS_TAMPER! /O Not standard pin allocation.

Notconnected for USH
functionality

P85/178

USB_H1_VBUS

USB_OTGABUS |

+5V USB VBUS detect input

This pin is +5V tolerar]

The table below lists of alternative pin locations for USB signals.

EACOM EACOM Board i.MX7Ball Name 1/O Description Remarks
Board Pin Name
S19/37 GPIO9 GPIO1_l002 | USB OTGID Alternative function is USB OTG1 I0
S15/29 CAN1_RX GPIO1_IO12 | USB OTG1 ID Alternative function is USB OTG1 IQ
S113/231 COM specific 12C4_SCL | USB OTGL1 ID Alternative function is USB OTG1 I0
S124/253 CSI_D5 SD2_WP | USB OTG1 ID Alternative function is USB OTG1 IQ
P128/264 UARTC_RXD UART3_RXD | USB OTG1 OC Signals an oveurrent condition on th
USB voltage supply. Active low inpu
P129/266 UARTC_TXD UART3_TXD (0] USB OTG1 PWR EN Enable external Ugtage supply.
Active high output.
P138/284 PWM GPIO1_I003 | USB OTG2 ID Alternative function is USB OTG2 I[
S14/27 CAN1_TX GPIO1_I013 | USB OTG2 ID Alternative function is USB OTG2 I}
S112/229 COM specific 12C4_SDA | USB OTG2 ID Alternative functietSB OTG2 ID
S123/251 CSI_D4 SD2_RESET_B | USB OTG2 ID Alternative function is USB OTG2 IQ
P116/240 COM specific UART3_RTS | USB OTG2 OC Signals an oveurrent condition on th
USB voltage supply. Active low inpu
P113/234 COM specific UART3_CTS O USB OTG2 PWR EN  Enable external USB voltage supply
Active high output.

Note that EACOM USB Host port #2 is conrteekdidhSpeed InteZhip (HSIC) interfacethe
i.MX7. Some other signals are connected to these pinstamdaronway, seble below.

EACOM EACOM Board i.MX7 Ball Name /0 Description REINENS]

Board Pin Name

P86/180 USB_H2 PWR_E SNVS_TAMPER | Not connected for USB Not standard pin allocatio
signal, i.MXballAA7 functionality

P87/182 USB_H2_OC ONOFF signal, i.MX Not connected for USB Not standard pin allocatio
ballAC8 functionality

P89/186 USB_H2_DN HSIC_STROBE /0 HSIC strobe signal Not standard pin allocatio

P90/188 USB_H2 DP HSIC_DATA /0 HSIC data signal Not standard pin allocatio
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6 Boot Options

This chapter presents the different boot settingdARabiaCOMBoardsupportsThis chapter

will only present how the different options are controlled. Other documents discuss the pros and col
with different options and what general systeotusesh{with different booting phases) that are

suitable in different situations.

TheiMX’DualCOM Boarslpports booting (i.e., from where thbisiBoC starts downloading
code to start executing from) from different sources:

1. Onboard eMMEash (signal E2PROM_WP high/fiakgiagit)
2. USB OTG download (also called 'serial download"), (signal E2PROM_WP low)

3. Other sources, IRSPI memomyternal SD/MMC memory cards, etc.
Note that the OTP fuses must be programmed to set theseesbaloes,

Signal E2PROM_WP controls the booting source. If signal E2PROM_WP is high/floating, which is t
default, booting takes place from eMMC. If Signal EPROM_WP isABuwaBed.bboéts into

USB OTG mode. This latter mode it typicaldothlying production when the program images

shall be downloaded the first time.

There are three main boadesthat controls which Ismtrceto use.
1. Boot according telmard configuration-pplpuiiown resistors
- eMMC is set as default boot source
2. Boot from USB OTG interface

- This mode is used in production to download the first stage bootloader and is
typically not usedilihZ DuaCOM Boailidtegrators. Sometimes this mode is
called "Recovery mode".

- This mode is activated by pulling signalNE2RR@Dw.
3. Boot according to how internal{DMabrichip) OTP fuses have been programmed

- Any boot mode supported by théDSoC and the hardware connected to it
can be selected. 3&4X7 Dud@pplications Processor Reference Ktainual
details about available sources and OTP fuse settings.

- Note that OTP fuse BT_FUSE_SEL must be set to 1 in order to override the default
setting to boot from eMMC and to have OTP fuse settings controlling boot source
instead.

- Note that th®1X7 DualCQM Board$iave not programmed the-dmnp OTP
fuses Users have full control over these. This mode can only be used after having
programmed the OTP fuses.

- Programming OTP fuses is a critical operation. If wrong fuses are programmed
boards will likely becamesable and there is no recovery.

To summarize, thIX DualCOM boari setup to boot from eMMC as default. If another
source is needed, program the OTP fuses.

An optionaUSB OTG boot mode can be enahygulilling signal E2PROM_WP low.
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7 Power Mdes

One of the primary features of the i.MX7 SoC is low power consiMinralTod Board
supports these features in the débigre are several different power modes that gives varying
tradeoffs between active functionality and power consumptitenbé&loav lists, from lowest to
highest power consumptieavailable mode. There are three different versions afledh#tés c
Low Power madehese are variations on the basic mode.

Note that software support for these power modes vary between BSPs.

Mode Description DRAM site

Off All power rails are off Off

SNVSRTC only) Only RTC and tamper detection lagiivés Off

LPSR Low Power State Retention mode: This is an Off or DRAM stay in-sel

extension of the SNVS mode. All digital/analo refresh, controlled by S
modules are powered down but 16 GPIOs are pin SNVS_TAMPERO.
active for wakeup.

Low Power: CPU power gated, most of the peripherals are DRAM stay in sedfresh.
Deep Sleep or  gated. All system clock shut off.

Suspend

Low Power: CPU power gated, most of the peripherals are DRAM stay in sedfresh.

Low Power Idle gated. Timer or other low speed periainebal
running at 1MHz clock.

Low Power: CPU automatically clock gated when in WFI s DRAM stay in sedfresh.
System Idle Most of the peripherals remain active and run
24MHz clock.
RUN All external power railsareCPU is active and DRAM stay in sedfresh
running, other internal module can be on/off b
application

Valid power modes transitions are presented in the statkagrachigiew.

RTC_VBAT supply prgm SW: Low Power requ > Low

€ Power
Wake event (RTC, IRQ, tampe

RTC_VBAT supply not present

SW, ONOHBNg press
SNVS \e—_remove 3.3V V]
(RTC
only)

SW: LPSR sleep reque¢

LPSR

ONOFF press aake evenQPIO,
ONOFF press, RTC or tamper e RTC, IRQ, tamper, etc)
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The table below presémtdifferent power supply voltage rails and their state in different power

modes.

Power Rall Off SVNS LPSR Low Run
(RTC only, Power

VDD_ARM (CPU cores) OFF OFF OFF ON/OFF ON

VDD_SOC OFF OFF OFF ON ON

VDD_DRAM OFF OFF ON/OFF ON ON

Onboard Ethernet PHY OFF OFF OFF ON/OFF ON/OFF

Oftboard peripherals OFF OFF OFF ON ON

controlled by

PERI_PWR_EN

LPSR I/O OFF OFF ON ON ON

3.3V VIN OFF OFF ON ON ON

RTCVBAT OFF ON ON ON ON

The different power modes are presented in moedodetail

7.1 Power Mode: OFF
This mode is self explanatory; all power rails are off.

7.2 Power Mode: SNBTC only)

In this modenly th&kTC_VBAgower rail is on. All other power rails are ofhddre &eal
Time Clock (RTC) is running, i.e., keeping track of time.

Note that the power consumption of the RTC can quickly drain a standard (lighium) coin cell.
rechargeable battery solutionasineended. If this is not an optiatirahow poweRTC (few

uA) can be placed on the carrier board instead. In case, the RTC_VBAT power rail shall be connec
to the 3.3V VIN power rail.

7.3 Power Mode: LPSR

This modis an extension of the SNVS (RT)Cranalg. In this state, the 3.3V VIN power rail is on
but the CPUs and all digital/analog modules are powered down. 10 railharkGaldeSitf 10

pins are however active in this @odeaf the LPSR pins is used internally on the board (for
watchdg functionality) At LEBR 1O pins are available for external expansgmpins
(GPIO1_IO0LPIO1_1015) will keep theiristite LPSR mode and can be used to wake up the
system again.

TheDDR8 DRAM can optionally be keptieelh mode, else it is switched off. Pin
SNVS_TAMPERS9 controls theeelsh mode. A low pin level kedpRAM iselfrefreshA
high pin level shuts ddvaDRAM.

7.4 Power Modes: Low Power
In ths mode, the Cnot running but the DRAM staysrafresth mod&here are three
variations with different levels of power save and resulting response times.

1 Suspend/Deep Sleep
This is the lowest power consumption mode of thectboks. aloeriphealsthatare
not used are turnedxiting this mode take the longest of these three modes.
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T Low Power Idle
In this modegme peripherdlkcks are active and some are not. The time to exiting this
mode is between the other two modes.

1 System Idle
This is the highest power consumption mode of the three. This mode can be entered
automatically if there isystem activity (i.e.tmead runnipgVhen entering this mode,
theperipherdilock that shall still be active are defined. Exitinddlisstirofastest of
the three modes, resulting in short interrupt response.

7.5 Power Mode: RUN

In this mode, the system is up and running. All power rails are on. Functionality, like the Ethernet P
can be controlled via software to save power. ThéMD@reAfRltage) can be adjusted via

Dynamic Voltage Frequency Scaling (DVFS) techniques to reduce power consumption slightly.
Basically, if the system load is low, the core operating frequency can be reduced and this allows the
core voltage to also beiced.
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8 Technical Specification

8.1 Absolute Maximum Ratings

All voltages are with respect to ground, unless othendigeswdrhve these limits may cause
malfunction or permanent damage to the board.

Symbol Description ‘ Min Max  Unit
VIN Main inpwupply voltage 0.3 3.6 \
VBAT RTCsupplyoltage 0.3 3.6 \%
VIO Vin/Vout (I/0 VDD 3).8.3V IO 04 36 \Y
VADCIN Analog input voltage on ADC inpu -0.3 19 \%
USBxx VBUS USB VBUS signals 0.3 5.25 \%
USB_xx_DBN USB data signal pairs 0.3 3.63 \%

8.2 Recommended Operating Conditions
All voltages are with respect to ground, unless otherwise noted.

Symbol Description Min  Typical Max Unit

VIN Main input supply voltage 3.2 3.3 34 \%
Ripple with frequency content < 10 50 mV
Ripple with frequency co@&6tMHz 10 mV

VBAT RTCsupplyoltage 2.8 3.3 36 \%

Note:This voltage must remain valid
all times for correct operation of the
(including, but not limited to the RT(

Note:if the backup battery is
rechargeable, the board provides a
backup battery charger function.

USB_xx_VBU:. USB VBUS signals 4.4 5 5.25 \

8.3 Power Ramplp Time Requirements

Input supply voltage$N an¥BAY shalhave smooth and continuous ramp from 10%fto 90%
final sepoint. Input supply voltages shall reach recommended operati2f rasge in 1

8.4 Electrical Characteristics

For DC electrical characteristicsie&iuaDatasheeDepending on internal \ap&rating
point, OVDD is 3.25V (50 mV under typical recommended VIN, 3.3V).

8.4.1 Reset Output Voltage Range

The reset output is an open drain output with a 1560mbesigtdi to VIMaximum output
voltage when active is 0.4V.
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8.4.2 Reset Input

The reset input is triggered by pulling the reset input low (0.2 V max) for 20 uS minimum. The interr
reset pulse will be 280 mS long, before the ¥BWaboot process starts.

8.5 Power Consumption

There are several factors that determine powsaticonstithid > DualCOMBoardlike input
voltage, operating temperature LAdRBtyoperating frequencies for the differenDadFSs,
levelsandsoftware executed (i.e., Linux distribution)

The values presented are typical values and skgaldidéa as an estimateiays measure
current consumption in the real system to get a more accurate estimate.

Description (VIN = 3.Bdperating =2 Typical Max
Observed

lvin XXX Maximum CPU load, 996MHz ARM freque TBD TBD mA

lvin DSM DeegSleep mode (DSM), aka "Dormant m TBD TBD mA
or "SuspeAd-RAM" in Linux BSP

lvin IDLE Systenidlestate TBD TBD mA

Ivin XXX Suspend state TBD TBD mA

|V|N_XXX LPSR state

lvin XXX Dhrystone benchmark on GA&€296 MHz), TBD TBD mA
CoreMarkenchmark on Cos4 (227 MHz)

lvear BACKUP Current consumption to keep internal RTC TBD TBD UA
running

8.6 Mechanical Dimensions
The board use the SMARC mechanical form factor.

Dimension Value (0.1 mm) Unit
Module width 82 mm
Moduléneight 50 mm
Module top side height 3.0 mm
Module bottom side height 1.3 mm
PCB thickness 1.2 mm
Mounting hole diameter 3.2 mm
Note:This measurement is not identical with £

specification.

Module weight 16 £1 gram gram

The picture below show the mechanical details of the 82 x 50 mm module, including the pin numbe!
and edge finger pattern. The picture comes from the SMARC HW specification and show pin
numbering in the Px and Sx format.
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4X D6

4X@3.2
THROUG

Picture source: SMARC HW Specification V1.1 © 2014 SGeT e.V.
Figure9 6iMX7 DualCOM Board Mechanical Outline
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