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1   Document Revision History 
 

Revision Date Description 
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2  Introduction 
This document describes the specification of Embedded Artists' Computer-on-Modules (COM) Boards, 
hereafter referred to as EACOM. Mechanical dimensions, interface groups, powering and pin 
assignments are defined. 

The EACOM specification has been created to address a number of issues with embedded systems 
development . Some of the issues are generically addressed by COM boards, and some are 
specifically addressed by the EACOM specification: 

¶ Manage complexity - modern high-performance and power efficient ARM cores with high-
speed interfaces are complex to design. Much of the complexity is encapsulated in the COM 
boards, reducing the design effort to integrate advanced ARM application processors. The 
EACOM specification, together with the Carrier Board Design Guide document reduce the 
integration effort even further. EACOM pinning has been defined to simplify carrier board 
routing. In many cases, a standard low-cost 4-layer PCB will be sufficient for the carrier 
board. 

¶ Flexibility and upgrade path - different EACOM boards gives different price/performance 
ratios and feature sets. Designers can select different EACOM boards based on needs, while 
still maintaining the same carrier board design. Designs tend to grow over the product lifetime 
and require more performance, memory and/or other features later on. Having higher-
performing EACOM boards to select from makes upgrade a simpler process. 

¶ COM boards are proven designs, allowing 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 also on software BSP design. All in all, EACOM boards reduce 
development risk and shorten time to market. 

¶ The EACOM specification is based on a proven, robust mechanical form factor and 
associated (MXM3) connector. There are ready-to-go thermal management solutions, like 
heat spreader and heat sink. 

¶ And last the obvious question; Why not the SMARC standard? 
Based on over 15 years in business and countless designs, Embedded Artists recommends 
another path for our customers. The SMARC standard has several great features and these 
have been preserved by the EACOM specification. Other features have changed. 

o SMARC pinning is not particularly well suited for the iMX6/7 family. Most SMARC 
boards either discard a lot of SoC pins (leave them unconnected) or has additional 
(non-standard) connectors on the boards to make all signals available - making the 
boards non-standard. 

o SMARC boards are only (reasonable) interchangeable if the SMARC-defined 
interfaces are used. In reality it is not a trivial task to switch SMARC boards from 
completely different suppliers and/or SoC families.  

o EACOM pinning focus on the iMX6/7 SoC family, where it is an ideal fit. All relevant 
pins are available on the main edge (MXM3) pads. The specification does not claim 
to be universally applicable. 

o EACOM has 3.3V preferred I/O voltage for most pins. SMARC has 1.8V as preferred 
I/O voltage, which can lead to several voltage translators on the carrier board. 
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3  Computer-on-Module Overview 
This chapter give a general overview of the board architecture, interfaces and pinning. 

An EACOM based system solution has the following overall physical structure: 

¶ EACOM board, containing the core design that encapsulate a lot of the complexity of a 
modern, high-performance ARM SoC design. 

¶ Carrier board that implements the needed interfaces in the specific solution. The carrier 
board also typically contains the powering solution and creates the mechanical entity that 
shall be mounted in box, or similar. The carrier board is typically a simpler design (i.e., less 
complex) than the EACOM board. Either the carrier board is a custom specific design or a 
standard, ready-to-go carrier board design. For custom specific designs, there is design 
support to minimize the design effort: 

o EACOM Carrier Board Design Guide document that contains many guidelines for 
implementing the many interfaces. 

o Pin assignment on the MXM3 connector has been defined  to simplify routing on the 
carrier board as much as possible. In many cases, a standard low-cost 4-layer PCB 
will be sufficient for the carrier board. 

Standard, ready-to-go carrier boards are suitable for low volume applications since the cost 
for developing a custom specific carrier board shall be amortized over the number of boards 
needed. If the number of boards is low, the per-board cost can be quite high. 

The combination of an EACOM board and accompanying Carrier board is very much like a Single 
Board Computer (SBC), but more flexible. The carrier board can be a much better fit for each specific 
application than a standard SBC. Normal design updates are more likely to be on the carrier board, 
which is simpler to update than a complete SBC would be. Upgrading a design for more execution 
power or more memory is as easy as changing EACOM board, as opposed to redesigning an SBC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 ð COM Plus Carrier Board Equals SBC 

EACOM board with 
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3.1  EACOM Board Architecture 

The block diagram in Figure 2 below illustrates the typical components of an EACOM board: 

¶ SoC - the main component , a member of the iMX6/7 family. 

¶ SDRAM - a large memory array with 256 MByte - 4 GByte capacity. Typically DDR3L 
memories to get low power consumption, yet high density. 

¶ Parallel Flash - for storing Operating System and boot loader images. Typically an eMMC 
memory but can also be an unmanaged FLASH memory. 

¶ Serial Flash - for storing code for (possible) Cortex-M4 core or boot loader image. 

¶ Power Management - typically in the form of a PMIC that supports low-power operation 
including DVFS (Dynamic Voltage and Frequency Scaling). 

¶ Debug interface - for JTAG debugging. 

¶ Boot control - for controlling the boot source. 

¶ Parameter storage - for retrieving important parameters during boot, like memory bus 
calibration parameters and MAC address(es). 

¶ Edge connector - edge pads conforming to the MXM3-standard with 314 positions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 ð COM Board Block Diagram 

There are two types of interfaces to the EACOM boards: 

¶ Standard Interfaces 
The EACOM specification has defined a number of different interfaces and allocated positions 
for these interfaces on the MXM3 connector. These interfaces 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 whenever possible, but not necessarily all of them. 
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Some interfaces may for example not be present on some SoC, like PCIe, SATA and a 
second Ethernet interface. Some SoC's may not have enough pins to assign all interfaces. 
It is important to note that to guarantee electrical compatibility between (carrier board) 
designs, only make use of the standard interfaces. 

¶ Type-specific Interfaces 
A number of positions (39 to be specific) on the MXM3 connector have been left unassigned. 
Different EACOM boards can have different signals and interfaces assigned to these 
positions. 
Note that using these pins on a carrier board design may result in lost compatibility between 
EACOM boards, but not always. Details have to be checked in every specific case. 

It can be limiting to only make use of the standard interfaces in the EACOM specification. If 
compatibility between EACOM boards is not a requirement then it is free to use every pin to whatever 
function the pin multiplexing allows. 

 

3.2  Interface Overview 

The table below lists the standard interfaces in the EACOM specification. Some interface are marked 
as GPIO capable. This means that the pins do not have any special voltage level or driver scheme, like 
for example the USB, Ethernet, PCIe, SATA and LVDS interfaces have. These interfaces have high-
speed differential pin drivers that cannot function as a GPIO.  

Interface EACOM specification  Note 

UART 3 ports Two 4 wire and one 2 wire. GPIO capable. 

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

I2C 3 ports GPIO capable. 

SD/MMC 2 ports One 4 databits and one 8 databits. GPIO 
capable. 

Parallel LCD 24 databits, 4 ctrl PIXCLK, HSYNC, VSYNC, DATA_ENABLE. 
GPIO capable. 

LCD support LCD power ctrl, Backlight 
power/contrast control, touch 
panel ctrl (RST and IRQ) 

1 PWM and 4 GPIO. GPIO capable. 

LVDS LCD 2 ports 18/24 bit LVDS data. 

HDMI (TDMS)   

Parallel Camera 8 databits, 4 ctrl HSYNC, VSYNC, PCLK, MCLK. GPIO 
capable. 

Serial Camera CSI, 4 lane  

Gigabit Ethernet 2 ports  

PCIe 1 port, 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. 

I2S/SSI/AC97 1 port 4 wire synchronous plus MCLK. GPIO 
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 / JTAG 

There is no debug interface (i.e., JTAG) signals allocated on the MXM3 edge connector. Instead such 
signals are available via an on-board connector (typically an FPC connector). The location of the 
debug connector and the exact type of connector are not dictated by EACOM specification. 

 

 

 



EACOM Board - Specification Page 10  

 

 

Copyright 2015 © Embedded Artists AB 

 

4  Mechanical Specifications 
The MXM3 connector dictates the mechanical form factor. The SMARC standard has also been an 
input. The EACOM boards are 82 mm wide and 50 mm high. Maximum component height on the top 
side is 3.0 mm and 1.3 mm on the bottom side. The MXM3 specification also dictated that 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 below illustrates the mechanical details of the 82 x 50 mm module, including the pin 
numbering and edge finger pattern. The picture comes from the SMARC HW specification. Note that 
the four mounting holes are 3.2 mm in diameter and this is not the same as the SMARC specification. 
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Picture source: SMARC HW Specification V1.1 © 2014 SGeT e.V. 

Figure 3 ð iMX6SoloX 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 threaded stand-offs for securing the EACOM board to the MXM3 
connector and carrier board. Penn Engineering and Manufacturing (PEM, http://www.pemnet.com) 
makes surface mount spacers with M3 internal threads. Their product line is called "SMTSOò. It is 
recommended to select an MXM3 connector with 5 mm stacking height since there are standard 
SMTSO spacers with 5 mm height. 

6-8 mm M3 screws are typically used. 

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

 

4.2  MXM3 Connector 

EACOM boards have 314 edge fingers that mates with an MXM3 connection, which is a low profile 314 
pos, 0.5mm pitch right angle connector on the carrier board. The connector is originally defined for use 
with MXM3 graphics cards. The signal integrity is excellent and suitable for data rates up to 5 GHz. 
This connector is available from different manufacturers in different board to board stacking heights, 
starting from 1.5 mm. 

The AS0B821 and AS0B826 connector families from Foxconn are recommended. 

Note that connector series MM70 (e.g., MM70-314-310B1) from JAE cannot be used since this specific 
connector lack some of the pins. 

As an example, connector AS0B826-S78B from Foxconn has 5.0 mm board to board stacking height. 
This space allows some components to also be placed right under the EACOM board. 

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

 

 

 

 

 

 

 

 

Figure 4 ð EACOM Board Mounting in MXM3 Connector, Stacking Height 

 

                                                                       Carrier board PCB, 1.6 mm typ 

 

 
 
MXM3 
connector 

Bottom side components, 1.3 mm max 

 

Top side components, 3 mm max 

Stand-off, one of four 

COM board PCB, 1.2 mm 

Stacking height + 4.2 mm min 

Stacking height 
(1.5mm min) 

Check available height for 
components on carrier board 



EACOM Board - Specification Page 13  

 

 

Copyright 2015 © Embedded Artists AB 

 

4.3  EACOM Pin Numbering 

The figures below show the pin numbering for EACOM (the iMX6SoloX COM board is used as an 
example board in the pictures). Top (Primary) side edge fingers are numbered P1-P156. Bottom 
(Secondary) side edge fingers are numbered S1-S158. There is an alternative pin numbering that 
follows the MXM3 standard with odd numbers on the bottom and even numbers on the top. This 
numbering is from 1-321, with 7 numbers/pins (150-156) removed due to the keying in the middle of 
the contact finger row. 

 

 

Figure 5 ð EACOM Board Pin Numbering, Primary/Top Side 

 

 

Figure 6 ð EACOM Board Pin Numbering, Secondary/Bottom Side 
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