
John Weber 
Strategic Solutions Architect, Avnet 

To Build or Buy  
Design Considerations for Embedded Solutions 



2 28 January 2014 

Many, many processing solutions for your IoT 
application 

•! x86 
•! ARM 
•! Power (PPC) 
•! DSP 
•! FPGA 
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Example Embedded System 
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DDR3 Memory Layout 
32 to 64 bits 

4 to 8 byte lanes 
Very strict layout 

requirements 

SOC Power Supply 
Many voltage rails 

Specific sequencing 

SOC Layout 
500 to 1000+ pads 

Tight spacing 
High-density layout 

Adds no value 
to your product! 
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Nest™ Learning Thermostat 

Auto-Schedule - 
Remembers the 
temperatures you like 
and programs itself 

Auto-Away - Saves 
energy by automatically 
turning itself down when 
you're away 

Easy install - Most 
people install the 
Nest thermostat in 
30 minutes or less 

Remote control - 
Connect the Nest 
thermostat to Wi-Fi to 
control it from your 
smartphone, laptop or 
tablet 

How much 
memory does it 

have? 

What kind of 
processor is 

inside? 

DOES NOT MATTER 
Your customers do not care 
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Embedded System Software Development 

Total 
resources 
devoted to 
software* 

> 60% 

* 2013 UBM Embedded Market Study 
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Embedded Software Stack 

Hardware 
(CPU, Memory, Ethernet, Flash,etc.) 

Operating System (OS) 

Device Drivers 
Bootloader 

Applications 

Run-time Libraries 

Platform 

Application 

What you must 
modify in order to 

make your 
embedded design 

work 

Where you add 
value and 

differentiation to 
your product 
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How do you decide? 

•! Considerations 
•! Financial Model 
•! Focus 
•! Obsolescence management 
•! Schedule 
•! Risk 
•! PCB design complexity 
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Avnet Data Analysis 

Projects < 10K 
units 

Projects < 1K 
units 

Projects < 100 
units 
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Case Study 
Chip-down vs. SOM Comparison 

•! i.MX6 Solo Processor Subsystem  
•! i.MX6S:     $13 
•! 512 MB DDR3:   $10 
•! SOC Power:    $5 
•! 4GB eMMC Flash:  $5 
•! Ethernet Phy:    $3 
•! Misc other:    $4 
Total (1K web pricing): $40 
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•! i.MX6 Solo SOM 
Total (qty 1):  $80 



10 28 January 2014 

Financial Model (Strict BOM Difference) 

•! Engineering time estimated (1 man yr.):  $150,000 

Production Engineering cost per unit 

100 units $1500 

1000 units $150 

10000 units $15 

 SOM savings per unit 

$1460 

$110 

$-25 
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Other considerations! 
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Avnet Embedded Solutions Spectrum 
- More than just SOMs and SBCs 

Fully customized                                      Integrated standard product 

Full OEM 
Component-level 

“Chip-down” 
ODM 

SOMs SBCs 

Fully- 
integrated 



Introduction to Embedded Module Standards used 
for ARM SOC-based Products 
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SOMs and COMs 

•! “SOM” stands for System On Module 
•! “COM” means Computer On Module 

•! Used by vendors who have product portfolios of x86-
based modules and have used the “COM” name (e.g. 
COMExpress) 

•! Bottom line: It’s a module 
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Summary – SOM/COM Advantages 

•! Offloads all of the processor subsystem design 
•! Enables focus on product-differentiating features 
•! Reduces basic platform software development 
•! Simplifies and shortens the design cycle 
•! Reduces baseboard complexity 
•! Reduces component EOL/maintenance costs 
•! Allows easy development of custom, highly integrated 

products 
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Summary – SOM/COM Disadvantages 

•! Requires custom baseboard 
•! If you don’t have an engineering team capable of this, 

then you will probably want to look at a more 
integrated solution (SBC), ODM design, or fully 
customized product. 

•! Most SOM vendors have design services groups and 
can build a custom baseboard to your specifications 



17 28 January 2014 

SOM/COM Standards 

•! Standards have emerged as a way of providing 
redundancy and forward-compatibility 
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QSeven 

Full-size Qseven 
70mm x 70mm 

!Qseven 
70mm x 40mm 
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QSeven History 

•! Version 1.0 released 2008 
•! Version 1.2 released 2010 
•! Version 2.0 released 2012 
•! Now controlled by SGeT 
•! Founding members: 

•! congatec 
•! SECO 
•! MSC  
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QSeven Features 
Version 2.0 

Physical 

•! 70x70mm or 70x40mm 
(uQSeven) 

•! 230-pin MXMv2 connector 

Interfaces 

•! USB 2.0: up to 8 ports 
•! USB 3.0: up to 2 ports 
•! PCIe: Up to 4 ports x1 lane, Gen 

1 
•! Gigabit Ethernet: 1 port 
•! SATA: 2 ports 
•! Displays: 2 LVDS, HDMI 
•! SD/MMC: 1 port 

•! SPI: 1 port 
•! I2S/AC97 with HD Audio support 
•! I2C: 1 general purpose + 3 dedicated 
•! UART: 1 (pinmuxed with JTAG) 
•! CAN: 1 port 
•! LPC (Low Pin-Count bus): 1 (if not 

using GPIO) 
•! GPIO: 8 (if not using LPC) 
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SMARC 

82mm x 50mm 82mm x 80mm 
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SMARC History 

•! SMARC = Smart Mobility 
ARCitecture 

•! Version 1.0 released 2012 
•! Controlled by SGeT 
•! Founding members: 

•! Kontron 
•! ADLink 

Freescale i.MX6 Quad 
SMARC SOM by Kontron 

i.MX6 SMARC SOM 
by Advantech 
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SMARC Features 
Version 1.0 

Physical 

•! 82x50mm or 82x80mm 314-pin 
MXMv3 connector 

Interfaces 

•! USB 2.0: up to 4 ports 
•! PCIe: Up to 3 ports x1 lane, Gen 2 
•! Gigabit Ethernet: 1 port 
•! SATA: 1 port 
•! Displays: 1 Parallel, 2 LVDS, HDMI 
•! Camera Serial Interface (MIPI CSI) 
•! Camera Parallel Interface 
•! SDIO (4-bit): 1 port 

•! SD/MMC (8-bit): 1 port 
•! SPI: 2 port 
•! I2S/AC97 (3) with HD Audio support 
•! S/PDIF: 1 port 
•! I2C: 1 general purpose + 4 dedicated 
•! UART: 4  
•! CAN: 2 ports 
•! GPIO: 12 
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Standard Problems 

•! Standards are flexible to accommodate a wide 
range of SOCs, price ranges, target markets, and 
applications 
•! This directly affects how ‘compatible’ products made to 

the same standard are with each other 
•! Cross-vendor compatibility and forward compatibility 

are not ensured with any of the industry standards 
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http://www.sget.org/standards/qseven.html 

Example: 
Qseven 

•! Table from 
Qseven 2.0 
Specification 

Huge 
functionality 

difference 
between min 

and max 
configurations   
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Standard Advice 

•! Even though the standards allow for a lot of flexibility, most 
vendors will design modules around an industry standard set 
of features 
•! Highly dependent on the SOC (CPU) on the SOM 

•! Example: i.MX6-based QSeven SOMs will likely have a very 
common subset of interfaces  

•! If you want to design a board that is compatible with multiple 
vendors:  
•! Get specifications from all vendors and design to the common 

subset of interfaces 

Common 
Interfaces 
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Avnet SOM/COM Suppliers by Standard (i.MX6 
products) 

QSeven SMARC 

SECO (Q7, uQ7) Kontron 

Congatec (Q7) ADLink 

Advantech Advantech 

Aaeon BCM Advanced 

Axiomtek 



Proprietary or Vendor-Sponsored Standards 
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Advantages of Proprietary Standards 

•! Design Flexibility 
•! Form-factor (size) 
•! Functionality 
•! Cost 

•! Drawbacks: 
•! Sole-sourced 
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EDM 

Compact: 
82mm x 60mm 

Standard: 
82mm x 95mm 

Extended: 
82mm x 145mm 
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EDM History 

•! EDM = Embedded Design Module 
•! Version 0.9rc3 released 2013 
•! Founding members: 

•! TechNexion 

Freescale i.MX6 Quad 
Compact EDM SOM by 

TechNexion 

Intel QM77 Extended 
EDM SOM by 
TechNexion 
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EDM 1 and 2 

•! EDM 1: Compact embedded applications 
 
 

•! EDM 2: Substitutes more standard interfaces 

•! Utilizes 314-pin MXMv3 connector (same as SMARC) 
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EDM Advantages and Drawbacks 

•! Advantages 
•! Designed for ARM and x86 architectures 
•! Three form-factors in one interface 
•! General purpose memory interface (EDM1) 

•! Good for connecting to external custom logic or memories 

•! Drawbacks 
•! Single source at present 
•! No camera interfaces (card-edge) 

•! Camera is available on FFC connector 
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PhyFlex (Proprietary Phytec Standard) 

•! 3 Board-to-Board Connectors 
•! 380 pins total (most I/O of all 

standards) 
•! Connectors: 

•! Fix:  Required connector housing 
signals that shall be common across 
all PhyFlex module products 

•! Flex:  Required connector with flexible 
I/O specifications 

•! Optional:  Optional connector for 
additional I/O depending on 
application/SOC, etc. Fix Flex Optional 
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SolidRun "SOM 

•! 47mm x 30mm form-factor 
•! Makes use of 3 board-2-board connectors 
•! Smallest SOM supporting i.MX6 in the market 
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Interface Support 

QSeven SMARC EDM1 EDM2 PhyFlex 
USB2 8H/1OTG 3H/1OTG 2H/OTG 2H/OTG 3H/1OTG 
USB3 2H 2H 2H ? 
PCIe 4 x1 lane 3 x1 lane 2 x1 lane 6 x1 lane 2 (?? lane) 
SATA 1 1 1 2 2 

Network 1 GE 1 GE 1 GE 1 GE 1 GE 
Parallel LCD 1 1 1 

LVDS 2 2 1 2 2 
HDMI 1 1 1 2 ? 

MIPI-CSI 1 1 
Parallel Camera 1 1 
I2S/AC97/HDA 1 HDA 3, 1 HDA 2 2, 1 HDA 1 (HDA??) 

S/PDIF 1 1 1 1 ? 
SDIO/SD/MMC 1 2 1 1 2 

SPI 1 2 2 2 2 
I2C (Gen. purpose) 2 1 2 2 2 

UART 1 4 2 2 2 
Addr/Data Yes Yes  
CAN Bus 1 2 2 2 2 

GPIO 8 12 10 10 12 
LPC Bus Yes Yes 



Thank you 



Backup 
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Operating 
System 

Avnet Software and Services Portfolio 

Provide authentication 
and authorization of 
devices and users 

Provide a secure, 
tamper-resistant 
solution compliant 
with the customer’s  
environment 

Enable secure inter-
device and 
enterprise 
connectivity 

Offer integrated 
management 
solutions, health 
monitoring, and 
compliance 

Provide natural,  
personalized, and 
engaging UI 

Integrate solutions 
into customers’ 
reporting systems 

OS is base layer of 
customer’s software 
solution stack 


