Embedded Computer
Modules & Boards




Tria

Welcome to Tria

One of the largest global COM Manufacturers
Tria Worldwide

Leading-Edge Manufacturing
Customization Solutions
Cutting Edge Custom Solutions
Scalability of COMs

Vertical Markets

Standards Innovator

Strategic Partners

Tria Compute Highlights

10

1"

12

14

15

16

17

18

Cooling Solutions

Technical Support & Design Services
OEM BIOS Tools and Customization Service
COM Starter-Kits

COM Display / Touch Options

COM Software Portfolio / SimpleSwitch
COM Software Functional Platforms
COM-HPC®

COM Express®

SMARC® 2.0/2.1.1

Qseven®

OSM

25

26

27

28

29

30

31

32

36

48

58

62




Tria Technologies

|

Trusted COM/SOM
Brand of Tria

-

v
[

[ |
-
] [} P V 3 r T - -
g - s s i . ’
: . I o it 1 r * e L . !
I / Y b W
s h 1 P 1 F Ty Lt L 2
g r ‘." .y

Scalable Performance
Flex Power/Energy
Connectivity
Intelligence
Longevity
Secure
Faster
Quality
Real Time
Innovation

Al Software Experience

Premium Design Support ; |
Copyright Tria Technologies 0. 3 5

B



Welcome to Tria

"Our aim is to deliver the best engineering
performance to provide our customers with

a leadership position in their markets.

With over 30 years of design, engineering and
manufacturing experience, we are proud to be
leading the world in embedded computing
and electronics.”

Silvano Geissler,
Vice President Product Creation

4 tria-technologies.com

"Our focus is on enabling OEM customers to
create cutting edge Compute and HMI solutions
swiftly. We leverage platform technologies,
design, and manufacturing capabilities, working
closely with industry leaders to expedite
product launches globally. We collaborate with
businesses, offering expertise in product design
and development, as well as a broad portfolio of
solutions from our partners. Proudly part of the
Avnet family, we utilize a global sales network and
logistics for seamless worldwide delivery.”

Thomas Staudinger,
President of Embedded Solutions

Copyright Tria Technologies



Technology Campus Stutensee/Germany

Customer Visitors Welcome
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One Of The Largest Global

COM Manufacturers
V TRIA.

Gaaran™
Inted® “Apalic Lake ™
af-AL

Gumvan®
Iriterl® “Bayy Trail®
Qr-aT

O5M
HXP® I M Flus
O5M-MF-IMXEFLUS

058
HEP® IMX 8M Nano
O5M-MF-8HAND

O5M
MAP® | M RTITTO
D5M-5F-IMXET1T7D

Qaavan®
MEP® | MXE
GF-IMESPLUS

ar-gw

O5M

“Sky Laka™
05M NP LM 8N MR CHB-5LH
BEE M ogs | OSM-MF-IMXEMINI
O5M-5F- IR0
O5M-5F- W03

COM Expross®™
11th Gen. intel® Corg™
5 “Tiger Lake®
COM Express® coM Elp'"‘...
5 8th Gen. Intel® Core
Irited Alom® sTO00D Sarias s .
. - Whiskey Lake
Aiger Lake N CEC-WLU
CHC-ALN
“Armston Lake™
COM Express® CEC-ASL
Intel Alom® EIF00 Series

“Apaile Lake”
CEC-AL
COM Express®

Intel Atom® x7000 Series

COM Exprass® “Aicer Lake N”
Intel Atom® ‘ﬁmcl_mul_-:hl-:!
EZ900 Series sien

“Agolio Laks" CIOM-ASL

CHM-aL

"Bay Trail”

COM Express®
COM Express® Inted Atom® w5000 Series
Iritel Atom® “Elkhart Lake”
EZB00 Series CHM-EL
"Ry Trail”
CWOM-BT/-BTC

6

tria-technologies.com

Intal® *Bragwell*

COM Express®
Intel Atom® EZB00 Series

OPEN
STANDARD
MODULE™

0

SMARC® SMARCE
HEP® iM% EM Mang | e g
SM25-IMEBMANG | sypas iMxEM

SMARC®
NXF® LMY &
SMIE- IS

SMARCT

T Sitara™ AMSZx

SMARCS | SMES-AMAZA

Reresas RZ/GHIL
SM2E-GIUL

SMARCT
MEP | WX 80 Mini
SM25-IMXEMIN

SMARC®
NEP i MXSULL | cpapce
SMZ5-IMKSULL | piepe | M BULE

SMES-IMNBULP

Renesas RLAIL
SMZS-VIL
Renesas RZAGIL
SMZS-GIL

Gisaven®
intel® “Elkhart Lake"
O7-EL COM Exprass®
Tth Gen. Intel® Cara™
“Kaby Laka™
C&B-KLH
&th Gen. Intel® Cara™

AMD Ryzen™ Embedded
R Saries
CaC-RYI2

Ermbedded
WIO0SRI000 Serfes
CaC-RYL

COM Expross®
Tth Gen. Intel® Core™
“Kaby Lake™
CAC-KLU

4th Gen, Intel® Core™
“Sky Lake®

CAC-SLU

COM Express®
Iritel Atom® x4000 Series
"Elkhart Lake"

C&C-EL

C&C-/CXC-BT

Copyright Tria Technologies



@V e ~ SMARC COM-HPC com +-

module Express

SMARC®

SMARC® Qualcomm®
Irted® "Elikchart Lake® EM25-OCE4490/5430
SM25-EL

SMARC®
AMD Byzen™
SMIS-RYIL

SMARC®
HEF® i MX 95
SM25-IMXTE

SMARC®

Irted® “Alder Lake N°
SMARC® SM25-ALM

Intel® "Apalle Lake™ | \pae <amston Lake®
Xilini® Tyng® ! SME5-AL SMZ5-A5L
BAP® | MK 91795 | SM25-TUSP
SM25-IMH

SMZ5-IMATD

SMARCE

HXF® | MX BM Plus . &
SMZ5-IMABFLUS COM-HPG

Intel® Cora™ Uitra procassorn
“Mateor Lake”
HCA=MLH

COM Express®
Intel® Core™ Ultra processors

COM Express® HHT-_.THI:::I'_!H
11th Gen. Intel® Core™ —
“Tiger Lake"
C&B-TLH

COM-HPC®
Intel® Xeon™ O Processor
“lce Lake™
HED-ILDL

COM-HPC*
13th Generation Inlel® Core™
“Raptor Lake P"

HCA-RLP

12th Generation Intel® Core™
“Alder Lake P

HCA-ALP

COM Expross®

1ith Gen. Intel® Core™

“Raptor Laks P~

COM Expross® CéBD RLF

Jin Gen, Intel® Core™ T2th Gen, Intel® Core™
Coffer Lake R “Alder Lake P*

COM Express® C4B-CFLR CEB-ALP

Bth Gen. Intel® Core™ B8th Gen. Inte® Core™

"Rapbor Lake P° "Coffes Lake™ .

C&C-RLP C4B-CFLH j a
1Zth Gen. intef® Core™ Intel AMD‘ x
“Alder Lake P~

CEC-ALP

QUG ICO/\NV\ g }-IE)S(’?IS{UMENTS ;?\EN ESAS

Industrial quality built for reliability, endurance and longevity

Award-winning range of standard computer-on-modules
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Tria Worldwide

Highest quality and flexibility -
Cost competitive through automation

- x86 CPU

- Arm®MPU

- FPGA/ FPGA SOC Design

- High Speed Interface Designs

- Simulation (Thermal, Signal Integrity, Functional)

- Operating System support (Windows / Windows Embedded /

Linux® Embedded)

- BIOS, BSP, LDK Software Development

Customer Audits

8 tria-technologies.com

Systems & boards built annually
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Since 19817, Tria
(formerly MSC Technologies) has been
designing and producing electronics.

Plug into instant global infrastructure
Our main technology campuses — 15+ centers of
innovation — more in development

Stutensee / Germany / Technology Campus Phoenix / USA / Technology Campus

Freiburg / Germany / Technology Campus Shenzhen / China / Design Center
Malta / Malta / Technology Campus Wuhan / China / Design Center
Munich / Germany / Design Center
Aachen / Germany / Design Center Lyon/ France / Design Center SW
Deggendorf / Germany / Design Center Paris / France / Design Center SW

Ahmedabad in Gujarat / India / Design Center Seattle / USA / Design Center SW

Ivrea / Italy / Design Center

Copyright Tria Technologies tria-technologies.com 9
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Leading-Edge Manufacturing

Latest production equipment and a high degree of

automation allows us to achieve best-in-class throughput
at very low manufacturing cost and highest quality.

Competitive Advantage -
Production Flexibility

Customized BIOS
Memory Configuration
Depopulation of parts

Prelﬂad OS The Tria product engineering, test
. development and production engineers are working
COOImg mounted hand in hand to achieve optimized product quality.

a"d testEd - B Our sophisticated SAP-integrated MES and quality system
" v ensures full traceability of our products, including strict

Best-In-Class Quality

version control for each product made.

10 tria-technologies.com Copyright Tria Technologies



Board Customization

Custom Arm® & X86 SBC

From industrial gateways and smart farming
equipment to household kitchen appliances,
we design, manufacture, and deliver x86 and
Arm® CPU boards for our OEM customers.

Standard modules (COM) are our
design IP for custom board + system
solutions

Custom Board Design

- From Standard to Full-Custom
- Custom Development:
- Carrier boards
- Single-Board Computers
- Add-on boards
- Non-standard

Copyright Tria Technologies tria-technologies.com n




Cutting Edge Custom Solutions

COM Module - - -

Custom Carrier Boards - - -

ODM Arm® & x86 SBC - - -

Display/Touch Solutions

ODM HMI & System Solutions - - _

IDEA / CONCEPT > SYSTEM DESIGN > HW-/ SW-DESIGN > VERIFICATI

12 tria-technologies.com Copyright Tria Technologies




Define - Design - Deploy

From the idea to the deployment -
we combine our compute, display and software

technology into custom specific 0DM board and
system solutions for a wide range of industries.

Medical HVAC Prosumer
00 "E3
00 -

Tria Solutions are widely accepted
across all vertical markets

Industrial Building Automation Heavy Machinery

ON / CERTIFICATION > BOARD PRODUCTION > SYSTEM MANUFACTURING

e

Copyright Tria Technologies tria-technologies.com 13



Scalability of COMs

"Scalability of Performance” describes
the capability of COMs to allow alternative
modules of different performance and
feature levels to be used in the modules
socket of the same carrier board.

14 tria-technologies.com
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Vertical Markets

Rising popularity on Embedded Computer Technology by Open Standards

Computer-on-Modules are widely
accepted across all vertical markets

Media &
Entertainment

j 1 |
Transportation EV Charging
Consumer

Building
Copyright Tria Technologies tria-technologies.com 15
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Standards Innovator

The evolution of Open Industry
SOM/COM Standards

2022

2016 OsM

SMARC® 2.0

2005

2000 COM Express®
1992 ETX

PC-104

Committed to Open Standards (Advantage of Open Standards)

Large group of experienced engineers specialize in a wide range of computer design,
including mechanical and thermal, high speed signaling, networking, power management
and basic software.

With inputs of thousands of projects:
v Less development and investment risks vs proprietary solutions

v Extend longevity by scale generations of compatible performance platforms

v/ Open and fair commercial and performance competition (multiple sources/vendors) //y,,m%

v High volume cost benefits /50 "'IF?:;",’

v Easy to develop B an,,”d“

- All COM Express® revisions were conceived at

'I'ria fUrmerl MSC PICMG by workgroups including several MSC
is [ ((EC tive ,\‘;emhe)r of PICMG COM“’E"P“’SS engineers. Early Access Partner of Intel.

IS EXECUtiv . MSC commitment complete scalable roadmap
(PCI Industrial COITIpUtEI' ) - COM-HPC® signal simulation and integrity spec.
Manufacturers Gmup) COM+HPC was done by Avnet engineers. First COM-HPC®

Proof of Concept available by MSC

Tria (formerly MSC) SMARC - SMARC® 2.0 was created at SGeT by

was founding member - e o e
: . irs ® 2.0 Product to Market by .

of SGeT (Standardization 7 ® =SV SN Qseven® Founding Member

GfOUp for Embedded —_— open Standard was created by MSC and two

TGChI‘IOlOgiBS) t,l U  FOAAD other companies

16 tria-technologies.com Copyright Tria Technologies




Strategic Partners

intel AMDZQ WO  Qualcomm WS o RENESAS

X86 and Arm® Partners

BB Windows e

' W Liﬂg{& Mamber
=ami yigerio  1OSADL yocto - N

AAAAAAAAAAAAAA FEOIECT

PICMG'

h .

android

BIOS Partners Technology Community BSP Focus Standardization Groups

*Market leading in-house embedded software team

v’ Technology Focus
x86 and Arm® architectures

v/ Platform
Re-use in custom boards and systems

v~ Flexibility
Best-in-class rapid customization

v’ Support and Service
Intensive design partner to customers

v’ Open Standards Executive Member
Leading PICMG and SGeT standards innovator

Copyright Tria Technologies tria-technologies.com 17



Tria Compute Highlights

NXP® i.MX 95, i.MX 91 and i.MX 93

Scalable Solutions in combination with high computing power and efficient power consumption:

i.MX 95 - for edge-based embedded vision and audio AI applications

i.MX 91 and i.MX 93 - performance and energy efficiency for edge applications

[ OPEN MSC SM2S-IMX93

STANDARD
) MODULE™

SMARC
module
coMm
SMARC Hilelle Express
module
QCS 6490/5430 MSC SM2S-ASL MSC C10M-ASL MSC C6C-ASL

Latest Intel Atom® Processor X7000 Series
(products former codenamed "Amston Lake")
With industrial Temp.

Qualcomm®
QCS 6490/5430

Highest Arm® performance with
Windows 11 IoT and Linux support.

Qualcomnn

18 tria-technologies.com Copyright Tria Technologies



RZ/V2L, RZ/G2L and RZ/G2UL
processors from Renesas

MSC C6C-RYZ2 MSC SM2S-RYZ2
= B

SMARC

module

SMARC

module

Renesas RZ MPU Family AMD Ryzen™ /R2000

Extensive & compatible portfolio Industry leading SMARC® module

+10year Super-Long-term Linux Support TN AL D R ETTE I,

Next RZ gen. on SMARC® & OSM under development

com 4 COM+HPC
Express

MSC C6C-RLP MSC C6B-RLP MSC C6B-MLH MSC HCA-RLP MSC HCA-MLH

Intel® 13. Generation Intel® Core™ Ultra
(products formally Raptor Lake P) (products formally Meteor
“iCore” performance on Industrial temp Lake U/H)

COM Express® Basic/Compact and COM-HPC. Highest performance on COM Express® Basic
and COM-HPC.

Copyright Tria Technologies tria-technologies.com 19



Off-the-Shelf Carrier Boards

SIMPLEFLEX

SimpleFlex is the intelligent combination of a standard Computer-On-Module (COM) with a standard carrier
board. It combines the advantages of Standard Single Board Computer (SBC) and Custom Single Board
Computer by choosing the COM from a huge portfolio of CPU, I/0, and memory configuration options.

Optimized for low production cost and simple customization
- Application ready Arm® and x86 scalability

- Industrial temperature range from -40°C to +85°C

- Built-in versatility by many interfaces, more than 30 options designed in

- Easy and fast connectivity for HMI, IoT Gateways

Standard SBC Custom SBC SimpleFlex

Low cost
Flexibility
Time to Market

Low Development cost/risk

IDEA

SMARC / @ = = v = ~

module

20 tria-technologies.com Copyright Tria Technologies



No Development, just Selection

and Configuration

Serial Production

Delivery

Optimized Product

Interface Configuration ‘

Evaluation ‘

Selection Com & Carrier

Copyright Tria Technologies tria-technologies.com 21 5



Product Longevity
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Tria is highly committed to
ensuring long-term availability

Typical industrial product life cycles are 10..15 years, very
often extended by maintenance service (repair) programs.

Strict version control, continuous component risk
analysis, alternative part designs, in combination
with our Proactive Obsolescence Management is
mandatory.

For high volume projects End of Life (EOL) and Last

Time Ship (LTS) date could be extended by special Last
Time Buy (LTB) programs to ensure availability of key
components like the processor or other active components
after silicon EOL notice.

22 tria-technologies.com Copyright Tria Technologies




Secure by Design

There is no "one-size-fits-all” solution or security standard when it comes
to securing and protecting your devices against the increasing amount of
threats and attacks of today’s world.

With Tria, you can rely on our deep knowledge and long-term experience*
to be ready for tomorrows security threats by choosing us to be your
partner of choice for designing, deploying and maintaining:

- Embedded systems security,
- IoT device security
- End to End Consultancy and Software Solution

LATEST ARM® SECURITY ‘ LATEST X86 SECURITY
TECHNOLOGIES TECHNOLOGIES

- Run time attestation AMI Aptio® V BIOS utilized

- Silicon RoT by Tria supports

- Trust provisioning the “Chain of Trust” according
- Fine grain key to the TCG (Trusted Computing

Group)

- UEFI Secure Boot

- /MSC Trusted Update
(Signed Bios updates)

- Intel BootGuard (on Request)
(True Hardware ROT)

- Extensive crypto services
- High Assurance Boot (HAB)
- Zero Touch Provisioning

Trusted Platform Module(TPM) as an option.

Simpler path to security *BSI (German Federal Office for
certifications Security in Information Technology)
certified key management

Copyright Tria Technologies

Distributed/
Network Apps

Boot Loader

Boot Block

CRTM
(Core Root of Trust)

Root of Trust

tria-technologies.com

“Chain of Trust”
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Realtime Capabilities

Our Products are designed to meet real-time
requirements for mission critical applications, and they are
subjected to long-term testing of their real-time capabilities as
part of our product qualification.

Cyclictest Long-term view

A0

{OSADL

Open Source Automation Development Lab (OSADL).
Standard reference benchmark for measuring and verifying
real-time capabilities of Linux® based computing systems. We
run our products in OSADL test environment, the OSADL QA
Farm (www.osadl.org) over years.

Mission-critical equipment for robotics, autonomous vehicles and machine
control require predictable response times and deterministic and repeat-
able compute performance.

chnologies.com Copyright Tria Technologies



Cooling Solutions

Thermal Simulations
- All Cooling solutions are thermally simulated

- Simulation ensures perform near the optimum
- Customer project thermal simulation and consulting

Cooling Options

- Wide selection of cooling solutions for COM products
- Heatspreaders, heatsinks, heatpipe, heatsinks with fan
- Coolers can be customized to optimize efficiency and cost

Copyright Tria Technologies

tria-technologies.com

25




Technical Support & Design Services

More than 25 years of

experience in board production means
that we are and are

awarded hundreds of new

designs every year, equating

to millions of hoards.

Worldwide Available Premium Support
Pre-and Post-Sales Support

- Technical issue and request tracking
- Design experience sharing
- Baseboard design reviews and debugging
- Baseboard design guidelines and trainings
- Benchmark performance comparisons

support.boards@avnet.eu e
- Vibration test on request
- Reference schematics
- RoHS / REACH / Conflict Minerals / CE / UL documentation
- Customized Starter Kits

... up to joint simulation, measurement, test and bring-up at our R&D Labs

Support Website

- Drivers, BSPs, BIOS updates
- Software APIs (eAPI) and other Software Tools
- User manuals, application notes, mechanical product infos

26 tria-technologies.com Copyright Tria Technologies




OEM BIOS Tools and Customization Service

== e

AMI source code-based BIOS modifications
for specific features

Enable non-standard peripheral devices on LPC, PCI, PCle,... interfaces
Special security (Chain of Trust) features and updates
- /IMSC On-Board Controller enhanced features
- Real-Time, Power Consumption, Battery optimized, ...
{

Easy development and update with innovative solutions

MSC BIOS Update Tool MSC BIOS Config Tool
Autoflash* available for Windows based

- UEFI shell Customization of default BIOS setup
- Linux® parameters such as

- Windows

- Via LAN network - Custom LCD panel timing
S - Boot priority settings

integrated into every 8105 - Adding a custom boot logo / splashscreen

Active | Optieal ]

L
[T

= 905 crly =
- Enabled =l

=3 Enabled =l

1
vl | A

|
| NOTE: Do net et or power-cycle the bourd
| | during femeae update -
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COM Starter-Kit k0

o}

' coM = E vV O E N o
COM-HPC gom+ SMARC s = (0) St

The Tria ready-to-run COM Starter-Kits are suitable for any form factor. You choose and order a module (COM-HPC®, COM
Express® SMARC®, Qseven® nanoRISC® or OSM) and receive the COM Starter-Kit with all necessary components to get
started quickly and easily. Below you can see an example with a SMARC® module.

—
W

STARTER K1Y

SMARCP quick start reference Starterkit
Select SMARC® module

SMARC® Evaluation
Platform EP1

HDMI and DP
LVDS and eDP
2x Ethernet

PCle x4 Gen. 2

2xUSB 3.0
2x USB 2.0 \
2x CAN 2.0B SOFTWARE |
SPI, 12C, GPIO J
Power supply Cooling solution MSCBSP | ) |
YOCTO LINUX® | SUPPORT J

- Y,

28 tria-technologies.com Copyright Tria Technologies




COM Display/Touch Options

The Tria Display Kits are ideal companions to the whole range of Tria Computer-On-Module (COM) carrier boards and
Starterkits. They come in different popular sizes and resolutions, and immediately fit the LVDS and backlight outputs of
the baseboards. The Display Kits include a high-performance LCD panel and capacitive touch assembly, complete with
PCAP touch controller and suitable cables for direct out-of-the-box experience with

no installation hassles.

Displaykit . .
0 and 12.1° Fast and easy combination.

lud 0
e s Save value time and resources at

PCAP touch with USB
Controller

the beginning of a project.

@ /s1MPLEPLUS Touchstack:
LCD with PCAP touch sensor, cover lens and housing

(2] 3-way cable for LVDS data and power:
- Suitable LVDS connector to fit SimplePlus LCD
- JILI30 connector to fit LVDS socket
of MSC carrier boards

- Backlight power connector to fit B/L socket
of MSC carrier boards

e USBmini to USB cable:
Connects SimplePlus touch controller to USB port

of carrier board

@ FFC to USBmini adapter board:
Makes SimplePlus touch controller accessible
by USBmini cable

Copyright Tria Technologies tria-technologies.com 29



COM Software Portfolio

Easy Application
Deployment

30

I, wLL L
AALLLLITRES

SimpleSwitch™

Streamline your development process for SMARC modules

Application Dev
Environment

Simply Switch
Exchange Modules

tria-technologies.com

Group

< Flutter

Rapid Prototyping

When using SimpleSwitch™ with an Tria SMARC module
and display, our customers can have an HMI up and
running on Tria hardware (such as EP5) in just two
hours. Development environment like VS Code (Flutter,
web development) and Qt Creator are pre-integrated in
SimpleSwitch™ tooling.

Faster together

Deploying an application on physical prototypes using
SimpleSwitch™ has the advantage of making debugging
substantially easier too. SimpleSwitch also comes with
the ‘Incubator Store’, a wide range of pre-built software
stacks. Think of it as a toolbox for the super-fast testing
of technology on Tria boards.

Built-in benchmarking

SimpleSwitch™ also allows to check, measure, assess
and make the right decision across any compatible Tria
module. Being able to migrate their first SimpleSwitch-
built prototype across our SMARC portfolio (including
NXP and Intel) elevates the application’s status.

Copyright Tria Technologies



@ /REAL-TIME {OSADL

@@ JOPERATING SYSTEMS /3

£ | /BIOS | /MSC BIOS Config Tool | | /MSC BIOS Update Tool |

/TRUSTED PLATFORM MODULE

COM Software Functional Platforms

Simplify Software Product Design

We make it easy to develop new products by combining our standard modules with standardized software building blocks,
resulting in fast POC and fast software development. We provide software services for the product lifecycle.

Edge AI Edge Computing UI Frameworks

For the latest technology capabilities, For embedded edge environments, True usability and user experience

we offer high-qualified expertise in we offer application containerizing, of customer products, through
Machine Learning, Computer Vision, Open source BSP development, and the full integration of state-of-the-
and Natural Language Processing. latest industrial communication stacks art frameworks for user interface

for real-time edge apps development, like Flutter and

and OTA. Qtin our BSP.
tria-technologies.com 31
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COM-HPC®

COM+HPC

COM-HPC® is a new Computer-on-Module standard
designed by the PICMG® (PCI Industrial Computer Manu-
facturers Group). It is intended for applications such as
artificial intelligence, machine vision, edge computing and
network infrastructure, that require new levels of system
throughput and interconnect bandwidth.

COM-HPC® Properties

The standard defines three types of interfaces, Mini, Client
and Server, giving designers multiple choices of scalability
and 10 connectivity that best fit to their target application.
The feature rich 10 includes PCle Gen 5 scaling up to 65
lanes, USB4 with subsequent USB options, multiple Ethernet
interfaces covering up to 100G bandwidth, and for Mini and
Client multiple graphic interfaces.

Module form factors ranging from small to tall provide the
right mix of board flavors for different performance classes.
COM-HPC Mini in combination with the Mini interface

is intended for applications with space constraints but
needing uncompromised performance. Modules with Client
interface based on form factor COM-HPC Sizes A, B or C
extend performance and connectivity to the next level.
For server and data processing applications, the Server
interface is combined with the larger form factors Size D
and E, to host larger memory arrays, CPUs, or FPGAs.

Copyright Tria Technologies



COM-HPC Mini COM-HPC Client COM-HPC Server

PCle - 16x (512Gbps) - 49x (1568Gbps) - 65x (2080Gbps)
(Gen 1, 2, 3,4, 5) (*maximum
bandwidth, unidirectional)

- 2x NBASE-T Ethernet (up to 10Gb) - 2x NBASE-T Ethernet (up to 10Gb) - 1x NBASE-T Ethernet (up to 10Gb)

Ethernet - 2x SGMII (shared with PCle) - 2x KR Ethernet (up to 25Gb) - 8x KR Ethernet (up to 25Gb)
- 1x KR CEI - 2x KR CEL

- 2x DDI (shared with USB4) -3x DDI

- 4x USB4 (DP alternate mode, 2 shared with DDI) - 4x USB4 (DP alternate mode)
Graphics / Multimedia

-eDP -eDP

- 12S / HDA Digital Audio / Soundwire - 125/ HDA Digital Audio / Soundwire

- 2x Serial Port - 2x Serial Port - 2x Serial Port

- 1xCAN

-4xUSB2.0/3.2 Gen 2/ USB4 -4xUSB2.0/3.2Gen 2/USB4 - 4xUSB2.0/2x3.2Gen 1, 2x3.2 Gen 2/ USB4
Data /O -4xUSB 2.0 -4xUsB20 - 4xUSB20

- 1x USB Clients out of 8 - 1x USB Clients out of 8 - 1x USB Client out of 8

~1x USB C PD I2C / USB4 PRTCTL -1x USB C PD I2C / USB4 PRTCTL - Ix USB C PD I2C/ USB4 PRTCTL

- 2x MIPL-CSI connectors - 2x MIPI-CSI
Storage - 2x SATA (max. 6Gbps/ch.) - 2X SATA (max. 6Gbps/ch.) - 2x SATA (max. 6Gbps/ch.)

- 1x eSPI, 1x SPI - 1x eSPI, 1x SPI - 1x eSPI, 1x SPI

- 1x SMB, 2x 12C - 1XIPMB, 1x SMB, 2x 12C - 1xIPMB, 1x SMB, 2x I2C
System /0 & Controls -8x GPIO -8x GPIO - 8xGPIO

- Reset, WDT etc. - Reset, WDT etc. - Reset, WDT etc.

- Power Management - Power Management - Power Management

- FUSA - FUSA - FUSA

- 12V (wide range), 107W input power - 12V (fixed / wide range), 358W / 251W input power - 12V (fixed), 358W input power

-5V Standby, SW - 5V Standby, 5W

Form Factor COM-HPC Mini preferred Size A, B, C/ allowed Size D, E preferred Size D, E / allowed Size A, B, C

Note: Maximum possible number of functions and interfaces shown. Product implementations may support subsets of functions, less interfaces or lower bandwidths.

COM+HPC o

Client Sizes Server Sizes
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COM-

Technology

Form Factor

CPU

Chipset

DRAM

Storage Interfaces
USB

Bus Interfaces
Display Controller
Display Interfaces

Network Interface

Audio Interface

Security Device
OS Support

Power
Requirements

Operating Temp.

Humidity

34

HPC® Qverview

MSC HCA-ALP MSC HCA-RLP -

COM-HPC® Client Size A, 95 mm x 120 mm

12th Gen Intel® Core™ processors

H-series

- i7-12800HE 14C/20T, 2.4GHz, 96 EUs, 24MB L3, 45/35W cTDP
- i5-12600HE 12C/16T, 2.5GHz, 80 EUs, 18MB L3, 45/35W cTDP
-i3-12300HE 8C/12T, 1.9GHz, 48 EUs, 12MB L3, 45/35W cTDP

P-series

-i7-1270PE 12C/16T, 1.8GHz, 96 EUs, 24MB L3, 28/20W cTDP
- i5-1250PE 12C/16T, 1.7GHz, 80 EUs, 12MB L3, 28/20W cTDP
- i3-1220PE 8C/12T, 1.5GHz, 48 EUs, 12MB L3, 28/20W cTDP

U-series

-i7-1265UE 10C/12T, 1.7GHz, 96 EUs, 12MB L3, 15/12W cTDP
- i5-1245UE 10C/12T, 1.5GHz, 80 EUs, 12MB L3, 15/12W cTDP
- i3-1215UE 6(/8T, 1.2GHz, 64 EUs, 10MB L3, 15/12W cTDP
-7305E 5C/5T, 1.0GHz, 48 EUs, 8MB L3, 15/12W cTDP

Integrated in System-on-Chip

2x 262-pin SO-DIMM socket for up to 2x 32GB DDR5 SDRAM (DDR5-
4800); dual channel operation; minimum capacity 1x 8GB single channel
operation

2x SATA channels (up to 6Gb/s), optional
optional on-board NVMe, 64GB to 1TB

2xUSB4/2x USB 3.2 (Gen 1 &2)/8x USB 2.0

PCI Express® Graphics (PEG) 1x8, PCle Gen 4
PCI Express® Gen 4, up to 2x4
PCI Express® Gen 3, up to 8x1, flexible bifurcation options

Intel® Iris® Xe architecture Graphics, up to 96 execution units (EU)

Four independent displays supported
3x Digital Display Interface (DP 1.4a, HDMI 2.0b)
1x Embedded DisplayPort 1.4b

Two 10/100/1000Base-TX, 2.5G based on Intel i226

High Definition Audio
TPM 2.0

Microsoft Windows® 10 IoT Enterprise 2021 LTSC
BSP for Linux® (Yocto Project®)

Voltage: +8V to +20V, +5V Stby optional, +3V RTC voltage
Power Consumption: TBD

0°...60°C (operating)
-25°...85°C(storage)

COM-HPC® Client Size A, 95 mm x 120 mm

13th Gen Intel® Core™ processors

H-series

- i7-13800HE 14C/20T, 2.5GHz, 96 EUs, 24MB L3, 45/35W cTDP

- i7-13800HRE 14C/20T, 2.5GHz, 96 EUs, 24MB L3, 45/35W cTDP, TCC/TSN, IBECC, ET
-i5-13600HE 12C/16T, 2.7GHz, 80 EUs, 18MB L3, 45/35W cTDP

-i5-13600HRE 12C/16T, 2.7GHz, 80 EUs, 18MB L3, 45/35W cTDP, TCC/TSN, IBECC, ET
-i3-13300HE 8C/12T, 2.1GHz, 48 EUs, 12MB L3, 45/35W cTDP

- i3-13300HRE 8C/12T, 2.1GHz, 48 EUs, 12MB L3, 45/35W cTDP, TCC/TSN, IBECC, ET
P-series

-i7-1370PE 14C/20T, 1.9GHz, 96 EUs, 24MB L3, 28/20W cTDP

-i7-1370PRE 14C/20T, 1.9GHz, 96 EUs, 24MB L3, 28/20W TDP, TCC/TSN, IBECC, ET
-i5-1350PE 12C/16T, 1.8GHz, 80 EUs, 12MB L3, 28/20W cTDP

- i5-1350PRE 12C/16T, 1.8GHz, 80 EUs, 12MB L3, 28/20W TDP, TCC/TSN, IBECC, ET
-i5-1340PE 12C/16T, 1.8GHz, 80 EUs, 12MB L3, 28/20W cTDP

-i3-1320PE 12C/12T, 1.7GHz, 48 EUs, 12MB L3, 28/20W cTDP

- i3-1320PRE 8C/12T, 1.7GHz, 48 EUs, 12MB L3, 28/20W cTDP, TCC/TSN, IBECC, ET, TCC/TSN, IBECC, ET
U-series

-i7-1365UE 10C/12T, 1.7GHz, 96 EUs, 12MB L3, 15/12W cTDP

-i7-1365URE 10C/12T, 1.7GHz, 96 EUs, 12MB L3, 15/12W cTDP, TCC/TSN, IBECC, ET

- i5-1345UE 10C/12T, 1.4GHz, 80 EUs, 12MB L3, 15/12W cTDP

- i5-1345URE 10C/12T, 1.4GHz, 80 EUs, 12MB L3, 15/12W cTDP, TCC/TSN, IBECC, ET
-i5-1335UE 10C/12T, 1.3GHz, 80 EUs, 12MB L3, 15/12W cTDP

-i3-1315UE 6(/8T, 1.2GHz, 64 EUs, 10MB L3, 15/12W cTDP

-i3-1315URE 6C/8T, 1.2GHz, 64 EUs, 10MB L3, 15/12W cTDP, TCC/TSN, IBECC, ET
-U300E 5C/6T, 1.1GHz, 48 EUs, 8MB L3, 15/12W cTDP

12th Gen Intel® Core™ processors

2x 262-pin SO-DIMM socket for up to 2x 32GB DDR5 SDRAM (DDR5-4800); dual channel operation;
minimum capacity 1x 8GB single channel operation in-band ECC (IBECC)

2x SATA channels (up to 6Gb/s), optional
optional on-board NVMe, 64GB to 1TB
2x USB4 /2x USB 3.2 (Gen 1 & 2)/ 8x USB 2.0

PCI Express® Graphics (PEG) 1x8, PCle Gen 5
PCI Express® Gen 4, up to 2x4
PCI Express® Gen 3, up to 8x]1, flexible bifurcation options

Intel® Iris® Xe architecture Graphics, up to 96 execution units (EU)

Four independent displays supported
3x Digital Display Interface (DP 1.4a, HDMI 2.0b)
1x Embedded DisplayPort 1.4b

Two 10/100/1000Base-TX, 2.5G based on Intel i226

High Definition Audio
TPM 2.0

Microsoft Windows® 10 IoT Enterprise 2021 LTSC
BSP for Linux® (Yocto Project®)

Voltage: +8V to +20V, +5V Stby optional, +3V RTC voltage
Power Consumption: TBD

-25° ... 85°C (storage)
0°... 60°C (commercial)
-40° ... 85°C (industrial)

5 ... 95% (operating, non-condensing), 5 ... 95% (storage, non-condensing)

tria-technologies.com
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- MSC HCA-MLH

-

COM-HPC® Client Size A, 95 mm x 120 mm

Intel® Core™ Ultra processors

- Ultra 7 165H 16C/22T, 1.4GHZ, 128 EUs, 24MB L3, vPRO®, 28\ BP

- Ultra 7 155H 16C/22T, 1.4GHZ, 128 EUs, 24MB L3, 28W BP

- Ultra 5 135H 14C/18T, 1.7GHZ, 128 EUs, 18MB L3, vPRO®, 28W BP

- Ultra 5 125H 14C/18T, 1.2GHZ, 112 EUs, 18MB L3, 28W BP

- Ultra 7 165U 12C/14T, 1.7GHZ, 64 EUs, 12MB L3, vPRO®, 15W BP

- Ultra 7 155U 12C/14T, 1.7GHZ, 64 EUs, 12MB L3, 15W BP

- Ultra 5 135U 12C/14T, 1.6GHZ, 64 EUs, 12MB L3, vPRO®, 15W BP
- Ultra 5 125U 12C/14T, 1.3GHZ, 64 EUs, 12MB L3, 15W BP

Integrated in System-on-Chip

2x 262-pin SO-DIMM socket for up to 2x 48GB DDR5
SDRAM (DDR5-5600); dual channel operation; minimum
capacity 1x 8GB single channel operation; in-band ECC (OS dependent)

2x SATA channels (up to 6Gb/s), optional
optional on-board NVMe, 64GB to 1TB

2xUSB4/2x USB 3.2 (Gen 1 & 2)/8x USB 2.0

PCI Express® Graphics (PEG) 1x8, PCle Gen 5
PCI Express® Gen 4, up to 2x4
PCI Express® Gen 3, up to 8x1, flexible bifurcation options

Intel® Arc™ Graphics, up to 128 execution units (EU)

Four independent displays supported
3x Digital Display Interface (DP 2.1, HDMI 2.1)
1x Embedded DisplayPort 1.4b

Two 10/100/1000Base-TX, 2.5G based on Intel i226

High Definition Audio
TPM 2.0

Windows 10 IoT Enterprise 2021 LTSC
Windows 11 IoT Enterprise LTSC (future availability) / BSP for Linux (Yocto)

Voltage: +8V to +20V, +5V Stby optional, +3V RTC voltage
Power Consumption: TBD

0°...60°C (operating)
-25° ... 85°C(storage)

COM+HPC

MSC HSD-ILDL

.}.
4
1 3
| 4

O W

COM HPC® Server Size D, 160 mm x 160 mm

Intel® Xeon® processor

- D-1746TER, ten-core, 2.0GHz, 67W TDP, 8 Eth ports, 100G, DDR4-2667, I-temp
- D-1735TR, eight-core, 2.2GHz, 59W TDP, 8 Eth ports, 50G, DDR4-2933, C-temp
- D-1732TE, eight-core, 1.9GHz, 52W TDP, 8 Eth ports, 50G, DDR4-2667, I-temp
- D-1715TER, four-core, 2.4GHz, 50W TDP, 8 Eth ports, 50G, DDR4-2667, I-temp
- D-1712TR, four-core, 2.0GHz, 40W TDP, 8 Eth ports, 50G, DDR4-2400, C-temp

Integrated in System-on-Chip

Up to 256GB DDR4, 4x 288pin DIMM, 2 channels, 2 DIMMs per channel

2x SATA 6Gb/s

2xUSB32Gen2/2xUSB32Gen1/4xUSB 2.0

16x PCI Express® Gen 4, bifurcation x16, x8, x4, max. 4 root ports, NTB x16, x8
16x PCl Express® Gen 3, bifurcation x8, x4, x2, max. 8 root ports
1x PCI Express® Gen3 for optional BMC on carrier, connected with PCle_BMC

1x 1000BASE-T / 2.5GBASE-T, TSN (i225) / Up to 4x 25KR Ethernet / Up to 8x 10G Ethernet
max. aggregated Ethernet bandwidth 100Gb

TPM 2.0

Microsoft Windows® 10 IoT Enterprise / BSP for Linux® (Yocto Project®)
EAPI (HW Programming Interface)

Voltage: +12V, +5V Stby optional
Power Consumption: 54 W to 89 W (typ.)

-25° ... 85°C (storage)
0° ... 60°C (commercial)
-40° ... 85°C (industrial)

5 ... 95% (operating, non-condensing), 5 ... 95% (storage, non-condensing)
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