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1 Document Revision History

Revision Date Description

PA1 2051008 Firstversion.

PA2 20151102 Minor clarifications and corrections.

PA3 20160516 Minor coectionsChanged UART, SPI and 12C channels to
alphanumerical numbering.
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2 Introduction

This documedescribes thepecification aofmBedded ArtisBdmputeonModules (@M Boards,
hereaftereferred to 8&8\COMMechanical dimensions, interface groups, powering and pin
assignments are defined.

The EACOM specification has been creatéid$s a number of issues with embedded systems
developmenSome of the issues are generically addrg$<3OM boards, and some are
specifically addressed by the EACOM specification

1 Manage complexitynodermighperformance and power efficient ARM cores-with high
speed interfaces are complex to ddaigmohie complexity is encapsulatbe GOM
boardsreducing the design effort to integratiranced ARM application proceBsers.
EACOMpecificatiotpgether with tlarrieBoardDesigrnGuidedocumeneduce the
integration effort even further. EAGAINyhas been defined to simplidy basid
routing. In many casestaadartbw-cost 4layer PCB will be sufficient for the carrier
board

1 Flexibility andipgrade pathdifferenEACOM boards gives differenppricemance
ratios and feature sets. Designers can select differebbBAISOlsed naedswhile
still maintaining the same carrier board@esigatend to grow over gredudifetime
and require more performance, memory and/or othétérainkémving higher
performing EACOM boards to selentdka® ugrade a simpler process.

i COM boards are proven desigurkwing available engineering resources to focus on
value adding features rather than spending time on infrastructure. The design effort saved is
not only on hardware but alsoftmar@SP desigrll in alEACOMboardseduce
development risindshorten time to market

1 The EACOM specification is basegoroves robustmechanical form factand
associated (MXM3) connector. Theeadyt-go thermal management solutiolile
heat spreadand heat sink.

1 Andast the obvious question; WhizeteiiARGtandarel
Based on over 15 years in busindssountless desigimbedded Artisscommends
another path for our customers. The SMARC standard besasdgatates and these
have ben preserved by the EACOM specification. Other features have changed.

0 SMARC pinning is not particularly well suited for the iMX6/7 family. Most SMARC
boards either discard a I8b@pins (leave them unconnected) or has additional
(nonstandard) connexs on the boards to make all signals avaikdbie the
boards nestandard

0 SMARC boards are only (reasonable) interchangeable if tiefiS&ARC
interfaces are used. In reality it is not a trivial task to switch SMARC boards from
completely diet suppliers and/or SoC families.

o EACONMinning focus on the iIMX6/7 SoC family, where it is &l icdevdint
pins are available on the main edge (MXMBhgagscification does not claim
to be universally applicable.

0 EACONMNhas 3.3V prefalréO voltage for most [BMARC has 1.8V as preferred
I/O voltage, which can lead to several voltage translators on the carrier board.
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3 Computepn-Module Overview

This chapter give a general overview of the baantliggciniterfaces and pinning.
An EACOM based system solution has the flesalhghysical structure:

1 EACOM boaraontaining the core design that encapsulate a lot of the complexity of a
modern, higherformance ARM SoC design.

1 Carrier boarthat implements the needed interigbesspecific solution. The carrier
board also typically contains the powering solution and creates the mechanical entity that
shall be mountedx, or similar. The carrier board is typically a simpler design (i.e., less
complex) than the EACOM Hibiindithe carrier boasda customspecificlesign or a
standard, reattygo carrier board design. For cagirificlesigns, there issign
support to minimize the design effort

0 EACOM Carrier Board Design @Gaddmenthat contains many guidelioe
implementing the many interfaces.

0 Pin assignment on the MXM3 connector hdefipeeto simplify routing on the
carrier board as much as podsiblany cases, a standareclosy 4ayer PCB
will be sufficient for the carrier.board

Standardeadyto-go carrier boards are bigtfor low volume applications since the cost
fordeveloping a custom specific carrieshalhfte amortized over the number of boards
needed. If tmimbeof boardislow, the pdroard cost can teite high.

Thecombination of an EACOM board and accompanying Céstienbaardike a Single

Board Computer (SBC), but more flEkiblearrier board can be a much better fit for each specific
application than a standard SBC. Normalip@saigare morekely to be on the carrier hoard

which is simpler to update than a complete SBC Wputtddieg design fanoreexecution

power or more memory is as easy ainchBACOM board, as opposed to redesigning an SBC.

EACOM board w Carrieboard witkelected (or all)
core SG design interfaces implemented

Figurel 8 COM Plus Carrier Board Equals SBC
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3.1 EACOM Boarrchitecture
The block diagranfrigure2 below illustrates the typical componen&ASCGM board:

SoC-the main component , a member of thé fluiX/.

SDRAMa large memory array with 256 MB@Byte capacity. Typically DDR3L
memories to get low power consumption, yet high density

1 Parallel Flashfor storing Operating Systednboot loadenages. Typically an eMMC
memorut can alsetan unmanaged FLASH memory.

Serial Flashfor storing code for (possible) Gdfterre or boot loader image.

Power Managemertypically in the form of a PMIC that sigppoiser operation
includin®VFS (Dynamic Voltage and Frequency.Scaling)

Débug interfacefor JTAG debugging.
Boot controt for controlling the boot source.

Parameter storagdor retrieving important parameters during boot, like memory bus
calibration parameters and MAC address(es).

I Edge connectoredge pads conformingedMiXM3tandard with 314 positions.

Debug _
interface SerialFlash
(QsSPI)
Parallel
Flash

MM SoC SDRAM Power
(MX87) Management

(PMICQ

Bootcontrol
Parameter
Storage
EthernetPHYs)
MXM3 connector (314 pins)

oo oG B B o b B b e e e e e o

Multiple Interfaces v@&andardandTypespecificPins

There are two types of interfaces to the EACOM boards:

 Standard Interfaces
The EACOM specification has defined a number of differsraridtaffecated positions
for these interfaces on the MXM3 coriffeeserinterfaces are reserved for their
respective interface and will be the same on every EACOM board. Note that every EACOM
board will assign signals to every interface whendedoytossibecessarily all of them.

Copyight 205© Embedded Artists AB
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Some interfaces nfialyexampleot be present on some $k€PCle, SATA aad

second Ethernet interf&oene So€may not have enough pins to assign all interfaces.
It is important to note th@uarantee eleatal compatibility between (carrier board)
designs, only make use of the standard interfaces.

1 Typespecific Interfaces
A number of positi¢88 to be specifir) the MXM3 connector have been left unassigned.
Different EACOM boards can have diffesdsarsipimterfaces assigned to these
positions.
Note that using these pima carrier board desngty result in lost compatibility between
EACOM boards, but not alizegtails have to be checked in every specific case.

It can be limiting to only me&®tthe standard interfaces in the EACOM spéiification.
compatibilipetween EACOM boards is not a requiremieis flento use every pin to whatever
function the pin multiplexing allows.

3.2 Interface Overview

The table below listsdtamdardhterfaces theEACOM specificatiBome interface are marked

asGPIO capabl&éhis means that the pins do not have any special voltage level or driver scheme, like
for example the USB, Ethernet, PCle, SATA and LVDS interfaces have. Thesehigterfaces have
speed differential pin drivers that cannot function as a GPIO.

Interface EACOM specification Note

UART 3 ports Two 4 wire and one 2.\@iRIO capable.

SPI 2 ports 4 wire (SCLK, MOSI, MISO, SGPL)
capable.

12C 3 ports GPIO capable

SD/MMC 2 ports One 4 databits and one 8 dat&@if®©
capable.

Parallel LCD 24 databitg} ctrl PIXCLK, HSYNC, VSYNC, DATA_EN
GPIO capable.

LCD support LCD power ctrl, Backlight 1 PWM and 4 GPIGPICGapable.
power/contrast control, touch
panel ctrl (RST and IRQ)

LVDS LCD 2 ports 18/24 bit LVDS data

HDMI (TDMS)

Parallel Camera 8 databitst ctrl HSYNC, VSYNC, PCLK, MCLK. GPIC
capable.

Serial Camera CSI, 4 lane
Gigabit Ethernet 2 ports

PCle 1 pat, 1 lane
SATA
USB 1 USB3.0 OTG

1 USB3.0 Host
1 USB2.0 Host
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SPDIF 1 TX/RX port GPIO capable

CAN 2 ports GPIO capable

12S/SSI/AC97 1 port 4 wire synchronous plus MGBEHO
capable.

Analog audio  Stereo output

GPIO 9 pins

PWM 1 pin GPIO capable

ADC 8 inputs

Power 10 VIN, VBAT and 47 GND  About 15% of the pins are ground pins

There are also 39 pins that are not allocated to the standard interface, but rather left for the type
specific pins and interfaces.

3.3 Debug Interface / JITAG

There is no debug interface (i.e., JTAG) signalsailtoateéiKM3 edge connector. lissiefad
signals are available vimaboardconnectdtypically an FPC connedthg location of the
debug connector and the exact type of connector are not dictated by EACOM specification.
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4 Mechanical Specifications

The MXM3 connector dictates the mechanical form BltAREndard has also been an

input. The EACOM boards are 82 mm wide and 50 mm high. Maximum component height on the to
side is 3.0 mm and 1.3 mm on the bottom side. The MXM3 spediiictatied tiat pcb

thickness is 1.2 mm. This results in a maximum thickness of the modules of 5.5 mm.

One single mechanical form factor is defined.

The picture beldlustratethe mechanical details of the 82 x 50 mm module, including the pin
numberingnd edge finger pattern. The picture comes from the SMARC HW Npéeifitzdtion
the four mounting holes are 3.2 mm in diameter and this is not the same as the SMARC specificatic
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Figue 30iMX6SoloX COM Board Mechanical Outline
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4.1 EACOM Board Fixation

There are four 3.2 mm holes on the EACOM board, see mechanical drawing above.

The carrier board shall have four M3 threadeflsstandecuring tB8COM boartt the MXM3

connector and carrier board. Penn Engineering and Manufacturing (PEM, http://www.pemnet.com)
makes surface mount spacers with MBisinternal

recommendeddelect an MXM3 connector with Sackimgtheighince there are standard
SMTSO spacers vé@timm height

6-8 mm M3 screws are typically used.

Thermal management solutions, like heat spreaders, are also mounted and fixed via these four hole

4.2 MXM3 Connector

EACOM boardsvea14 edge fingethat mates with an MXM3 connection, which is a low profile 314
pos,0.5mm pitch right angle connector on the carriEndacarthector is originally defined for use

with MXM3 graphics cards. The signal integrity is excellent and suitabteviptal&t& k.

This connector is available from different manufacturers in different board to board stacking heights
starting from 1.5 mm.

The AS0B821 and ASOB826 connector families from Foxconn are recommended.

Note that connector series MM70 (e.§-3MIAZ0B1) from JAE cannot be used since this specific
connector lack some of the pins.

As an example, connector ASEBEH from Foxconn has 5.0 mm board to board stacking height.
This space allows some components to also be placed right undébterdE ACO

As a general rule, always check available component height before placing components on the cart
board under the EACOM board, see picture below.

N

Stackingeight + 4.2 mm min |  TOp side components)r max ]

COM board PCB2mm |
| | Bottonside components3mm max | MXM3
(1.5mm min) r N connecto

// / \ Carrier board PCB, rirityp
| Standoff one of@ | Check available height fc

components on carrier b

Stacking heigh
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4.3 EACOM Pin Numbering

The figures below show the pin nunfibeBEAGC ONhe iIMX6SoloX COM board is used as an
example board in the pictufeg{Primarygide edge fingers are number@d $4. Bottom
(Secondargjde edge fingers are nuett#ktS158. There is an alternative pin numbering that
follows the MXM3 standarddifumbers on the bottomeamiinumbers on the top. This
numbering is fromM2A1, with 7 numbers/pins156) removed due to the kayihg middle of
the contact fingenr

|P74/14E| ! P75/15E|

Figure50 EACOM Board Pin NumberPigmarylop Side

= = 7

Figure6 0 EACOM Board Pin NumberiBgcondargBottom Side

Copyight 205© Embedded Artists AB










































