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i[ Overview

The StackPC Specification defines new approach to stackable systems design and development.
The specification includes all valuable heritage of PC/104 standards along with the new features

of StackPC connector.
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Target Applications

Unmanned vehicles

10/100/150g Shock

- N

ENS50155

-40/+85 °C

Salty mist
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TOP Side
C Layout & Di

StackPC Form-Factor

xpansion Connector
(o] PCI-104 ()

i
1

" Expansion Connectors A,B

e Connector A
PCle/104 compatible pinout

BANK1: 4x PCle x1, 2x USB, SMB o I o I o
BANK2,3: 1x PCle x4, 2x SATA, LPC, —
2x GbE, 4x USB, SPI, <
CAN/RS485/UART

e Connector B
PCI/104 or FPE (Fat Pipe Expansion)

PCI/104: 32-bit PCl 4 masters

FPE: PCle 1x16/2x8/2x4,
Display Port,
6x USB 3.0 or 61x UserlO

e PC/104, PC/104+wings, EPIC, EBX,
3.5” Adopted

-
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J Key competitive distinctions of the StackPC Form-Factor

" 1. New system approach

e Stack Up Only
- Easy schematic (No signal switches)

- No strict height limitation for CPU
& Power modules Bottom side

- Interface module as a standard part

Compatibility with PCle/104

e Communication interfaces support
through the stack connector

- Minimization of wired connections

e System power connector
standardization

¢ New areas of stackable modules
application

. SE——
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Easy of Dual Gigabit Ethernet
Interface Implementation:

1. Dual GbE delivery through
StackPC Connectors to Front
Panel Connectors

2. Easy PoE implementation
(Host/Client)

Many Common /O Interfaces delivers
through StackPC connector:
USB, RS-485/CAN, SPI, Ethernet, SATA

Interface Connectors
(Standard PC or Custom)

StackPC

One Way Stack Orientation Interface Module

excludes using Switches
for PCI-Express, USB, SATA and others
for Lane-Shifting Implementation.

Common Approach for Module Design

2k SR = StackPC
and F in Rugged Sy o Peripheral Module
Standard 1.8" SATA SSD
can be used inside of Stack
without cables connection
StackPC
Storage Module

Legacy PCI Bus or
x16 PCI-Express Bus

Support
One Way Stack Orientation
StackPC
Mated height up to 20mm, Host Module

Tall components
for Host and Power Modules
can be used according to
StackPC Specification

StackPC
Power Source
Module

StackPC pinout,
1% Bank Fully Compatible
with PCle/104

Standardized
Internal Power
Connectors Common Approach
for Cooling inside of

Stock Enclosures
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;!( Key competitive distinctions of the StackPC Form-Factor

2. Ruggedized systems orientation
¢ Design
-IP20, IP65, IP67 enclosures

Enclosure

Interface Module

-Cost Effective Conduction Cooling Wy P
, User ) 2 y . U,

-Interface module as a standard part

-Easy of assembly and maintenance I-
e Compatibility with PC/104-Express E

I User 110 sPI --

|

|

Expansion Module

Expansion Module

Expansion Module

-CPU module with wings is normal _

-BANK(1 is fully compatible e i—
PPCHEX16 |

-BANK2,3 has levels of full compatibility _

. . . PU . MAX | StackPC
e Communication interfaces support through T 278w

the stack connector Power Source Module

Input
Power DC/DC

Expansion Module

Host Module

-Minimization of wired connections

HEAT SINK

W E—
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~ 2. Ruggedized systems orientation

e Design
-IP20, IP65, IP67 enclosures

-Cost Effective Conduction Cooling
-Interface module as a standard part
-Easy of assembly and maintenance

e Compatibility with PC/104-Express
-CPU module with wings is normal
-BANK1 is fully compatible

-BANK2,3 has levels of full compatibility

e Communication interfaces support through
the stack connector

-Minimization of wired connections

. S
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}{ Key competitive distinctions of the StackPC Form-Factor

" 3. Schematic and Layout simplification

¢ Lane switches reduction

PCle x1, x4
SATA
USB 2.0, 3.0

¢ Host module bottom connector reduction

e Hire level of modules compatibility

Expansion modules are always above the HOST
HOST bottom side can be used for huge and hot
components

No bottom side components height limitations
for Power module

Host module can use wings without violating
cables routing from bottom side stack

e Power module expensive expansion connectors
reduction

ot
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x4 PCle Link #2

x4 PCle Link #1

x4 PCle switches

(x1 PCle, USB, SATA)

StackPC expansion module
TOP in the Stack

PCle/104 expansion module

PCle/104 Type 1/2 Host module
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" 4. COM application S

e Stack Host as COM-module HOST Module S22 L__CPU FPE :

. .z —— | |l , 1
- One side Stack i
- One side Heatspreader Carrier Board
- COM required interfaces: HEATSPREADER

4x PCle x1, 1x PCle x4, 2x SATA, LPC,
2x GbE, 6x USB, SMB, SPI,
CAN/RS485/UART

- PCl: 32-bit PCl 4 masters

- FPE: PCle 1x16/2x8/2x4, DP,
6x USB 3.0 or 61x UserlO

e Stack Peripheral as COM-expansion

¢ Easy to design functional carrier board

HEATSPREADER

. S
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;[T StackPC Connector Functionality:

4x1 PCle - 4 root ports, 4 clocks
1x4 PCle - 1 root port, 1 clock
UsB 2.0 - 6 ports

SATA - 2 ports

Gigabit Ethernet - 2 ports

LPC -1

FBUS - 2 ports

5PI - 3 slaves

SMB -1

ATX power and control +5V_SB, PS_ON#, POWERGOOD
Power +3.3V, 45V, +12V

Top Connector Bottom Connector

. SE——
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. StackPC Conduction Cooling Solution

~ Benefits
¢ Regular modules adaptation
e Common rules
¢ Heat- effective solution

e Low cost

l Fasfwelf,%# www.fastwel.com
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. StackPC Conduction Cooling Solution

|
i

" Host and Power modules:
¢ One way stack only
® Bottom side for heatspreader
¢ Bottom side for HOT components

e Mass production modules adaptation

e Cost effective solution

-t
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. StackPC Conduction Cooling Solution

" Expansion modules:

¢ Regular modules dimensions

EXFHeat-Pial

]

® Top side for heatspreader

¢ Top side for HOT components

e Mass production modules adaptation

e Cost effective solution

e Ve 5 o |mENEEI @O
Eozg — TOP View L
StackPC-PCI

Module Stalfvllz::l(jlf -
TOP Side Heat-plate TOP Side Heat-plate
O
] s

-t
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3{ StackPC Conduction Cooling Solution

- Stack with Conduction cooling:

Regular Stack

¢ Regular Stack

¢ Regular modules

EXP Hest-Plale —

OT%
i

¢ Modules with Conduction Cooling

New Eompenénts Herght Himnitatiohs O

e Common Heat plates

PC104 TR Eoniponcrits-Height Hpitations
PE1HM BOT Components Height limitatiohs

EXP Heat-Plale  ww A

¢ Flexibility

ara] e
Mew Camponeits Helght Limitatiahs

Ol F

e Easy to manufacture

PC1H4 BOT Companents Helght limitations
PCANY FOP Eompondnts Height limitaticns

STPC BOT. Side
Components.& Heatspreader.

e o
CPL HoatPlao L XN

Power Module Botfem Side
Componeants & Hearspreadﬁ_r
et L%

O
PR Heal-Flats Fv'=l e WJ'

e S1e
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PCAN
(PCle/104)

KIC301
(StackPC-PCI)

(StackPC-PCl)
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;{ StackPC Conduction Cooling Solution

|
i

'-' System Example with Conduction Cooling

Interface StackPC

StackPC + CC

PCIe/104
StackPC + CC
StackPC HOST

l Fosfwel’{’gﬁ www.fastwel.com
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;j{ StackPC Conduction Cooling Solution

i System Example with Conduction Cooling
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;T StackPC Conduction Cooling Solution

'-" System Example with Conduction Cooling:

e Regular Stack

¢ Regular modules

¢ Modules with Conduction Cooling
e Common Heat plates

¢ Flexibility

e Easy to manufacture

CPC309 CPC309+Conduction Cooling MK300
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Thank You!
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