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AIOT



INTERNET OF 

THINGS



IoT –Smart Home

Barrier-free in New House

Barriers in Legacies of Old House



IoT -Smart Factory

Barrier-free in New Plant Planning

Barriers in Connecting Legacies in Old Plant



Aside from 50 project R&Ds, 9 dedicated R&D 
with rich embedded engineering experiences

Checking and verifying every project including 

specifications, components, design guide, power circuit, layout

Why upgrading IPC now?

⚫ Most of factories have been faced with difficulty in 
legacy maintenance

⚫ Issues regarding hardware upgrading occur to 
customers as the old hardware turns EOL:

⚫ ISA & PCI I/O card firmware/driver should be modified 
to support Windows 10

⚫ The manufacturing process should be adjusted with 
new devices



IPC Refresh in Practice

NT 4.0 
10%

Win 7 
20%

WinXP
60%

Win10
10%

⚫ DFI G4V620

⚫ Intel 845GV chipset

⚫ 3PCI, 1 shared 

PCI/ISA, 2 ISA

Challenges 

• Huge investment in equipment

• Machine aging, material turning EOL, 
and services suspended by suppliers

• Legacy operating system (Windows NT, 
Windows 98, Windows XP）

• Traditional I / O（ISA，PCI，AGP ..）

• Difficulty in predicting equipment 
refresh



LONG TERM PRODUCT STABILITYIPC Refresh in Practice

Goals

• Postpone production suspension, 
reduce the cost of equipment 
upgrade

• Maximal cost saving on R&D

• Extend life cycle support

• Improve performance

• Reliability and efficiency

• Better scalability and flexibility

DFI G4V620-B

Industrial Mother board

Intel P41 Core Produced in 2008

Win NT
short-term 

countermeasure



LONG TERM PRODUCT STABILITY

Partial Backup

Output

Partial Transfer

Photo

Video

Message 

Directory

...

How to Update & Upgrade from Old to 

New



LONG TERM PRODUCT STABILITY
How to Update & Upgrade from Old to 

New

API / APP

Using the same idea in upgrading 
legacy IPCs



INTEL IPC REFRESH

TECHNOLOGY



LONG TERM PRODUCT STABILITYWhy Need Intel IPC Refresh?

⚫ IPC REFRESH is 

connecting the device 

which cannot be 

connected and 

reducing operation cost

⚫ The key to solve aging 

IPC, reducing the risk of 

malfunction production 

line



LONG TERM PRODUCT STABILITY
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1. Generalize PC via 
Windows Sysprep
tool.

2. Create bootable 
Clonezilla USB.

3. Extract legacy 
image to USB 
device.

IPC Refresh Technical Process



DFI Industrial Mother Board w/ Legacy support 

ISA Solution

• 4th Gen, with H81 Chipset

Intel Platform

• 1 VGA, 1 DVI-I

Dual Display

• 1 PCIe x16, 1 PCIe x4, 4 PCI, 2 ISA 

Multiple Expansion

• 2 Intel GbE, 10 USB, 10 COM

Rich I/O

HD620 CS620

• 8/9th Gen, with H310 Chipset

Intel Platform

• 1 VGA, 1 DVI-I, 1DP++ 

Triple Display 

• 1 PCIe x16, 1 PCIe x4, 4 PCI, 2 ISA 

Multiple Expansion

• 2 Intel GbE, 12 USB, 10 COM

Rich I/O 



DFI Industrial Mother Board w/ Legacy support 

PCI Solution

• 6/7th Gen, with H110/Q170 
Chipset

Intel Platform

• 1 VGA, 1 DVI-D, DP++
Triple Display  

• 1 PCIe x16, 6 PCI 
Multiple Expansion

• 2 Intel GbE, 12 USB, 10 COM 
Rich I/O 

KD600 KD300

• 6/7th Gen, with H110/Q170 
Chipset

Intel Platform

• 1 VGA, 1 DVI-D, DP++
Triple Display

• 4 PCI  
Multiple Expansion

• 2 Intel GbE, 12 USB, 6 COM
Rich I/O

• 8/9th Gen, with H310/Q370 
Chipset

Intel Platform

• 1 VGA, 1 DVI-D, DP++
Triple Display

• 1 PCIe x16, 1 PCIe x4, 5 PCI  
Multiple Expansion

• 2 Intel GbE, 12 USB, 6 COM  
Rich I/O

CS630



DFI Embedded System w/ Legacy support 
PCI Solution

• 6/7th Gen, with H110/Q170 
Chipset, 

• 8/9th Gen. with H310/Q370 
Chipset 

Intel Platform

• 1 VGA, 1 DVI-D, DP

Triple Display  

• 1 PCIe + 4 PCI, or 5 PCI 

Multiple Expansion

• 2 Intel GbE, 10 USB, 2 COM, 8bit 
DIO 

Rich I/O 

EC550-HD/SD/CS EC540-HD/SD/CS

• 6/7th Gen, with H110/Q170 
Chipset, 

• 8/9th Gen. with H310/Q370 
Chipset 

Intel Platform

• 1 VGA, 1 DVI-D, DP

Triple Display  

• 1 PCIe + 3 PCI 

Multiple Expansion

• 2 Intel GbE, 6 USB, 6 COM, 8bit 
DIO 

Rich I/O 

RM641-SD

• 6th Gen Intel® Core™ 

Intel Platform

• 1 VGA, 1 DVI-D, 1 HDMI

Triple Display  

•2 PCIe x16, 2 PCIe x4, 3 PCI

Multiple Expansion

• 2 Intel GbE, 6 USB, 1 COM

Rich I/O 



INTEL ACRN™ HYPERVISOR



LONG TERM PRODUCT STABILITY
Intel ACRN™ Opensource Hypervisor
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Single Hardware with Dedicated I/Os
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Application 1:  
Screen 1 / Windows 

Application #2:  
Screen 2 / Ubuntu 

Application #3: 
Screen 3 / Android

Graphic Virtualization(GVT-g) Guest OS on ACRN Hypervisor Direct I/O Virtualization(VT-d)



ACRN hypervisor Demo
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DFI KD331-Q170 Kaby lake

ACRN

Service OS
Clear Linux

User OS 1
Xubuntu

16.04

User OS 2
Ubuntu 
16.04

2 CPU core 
2GB RAM

USB x2

2 CPU core 
2GB RAM

USB x2

2 CPU core 
2GB RAM

USB x2 / DP

2 CPU core 
2GB RAM

USB x2 / DP

2 CPU core 
2GB RAM

USB x2 / DP

DFI KD331
CPU: Intel i7-7700
M/B: DFI KD331-Q170
RAM: DDR4 4GB x2
HDD: 64GB SATA SSD









Intel Workload Consolidation Concept in Gaming

⚫ Highlight

➢ 7th gen Intel Core Processor

➢ DDR4 UDIMM memory up to 64GB

➢ Three independent displays w/ Intel 
graphics virtualization

➢ Independent IO for logic box and player 
tracking system w/ Intel virtualization for 
directed I/O

➢ 32 DI, 32 DO, 4MB NVRAM, 8 intrusion 
detection

➢ Three different OS running on Intel ACRN 
Hypervisor 

⚫ Application

➢ Slot Machine, Roulette



Monitor Plan

General 
Purpose

Support 
Long distance

Support 
WIFI

TX

15M
HDMI

Built 
in RX

100M
CAT6

Video signal only

Video signal & touch

1. Support touch resistive/PCT
2. Support 12VDC or 24VDC
3. USB Type C Powered if under 20W)
4. Video Signals: VGA/ HDMI/ DVI

1. Support touch resistive/PCT
2. Support 12VDC or 24VDC
3. USB Type C Powered if under 20W
4. Support 100M CAT6

1. Support touch resistive/PCT
2. Built in battery
3. Support wireless communication

Product Features



Intel Hypervisor 

Applications Applications Applications

Guest OS1 Guest OS2 Guest OS3

Hypervisor

Multi-Core Intel Architecture with Intel Virtualization Technology

DFI Box PC

HDMI 15M

CAT6 100M
TX

RX



AI



Aside from 50 project R&Ds, 9 dedicated R&D 
with rich embedded engineering experiences

Checking and verifying every project including 

specifications, components, design guide, power circuit, layout

AI Everywhere

⚫ AI could be applied to many different areas 

depending on the needs

⚫ Different application for different AI 

computing performance

⚫ AI everywhere needs more various solutions

⚫ Small and fanless system with high-end 

graphics



AI Everywhere



PL610

PR610

PR810

➢ Extreme CPU Performance,         
up to 24 Core

➢ DDR4 192GB/384GB Reg-DIMM

➢ Multi PCIe x16/x8

➢ PCI for Motion card

➢ 10GbE LAN

➢ Intel Optane DC persistent 
memory support

➢ BMC for IPMI remote control 

(Flexible BMC module)

New Product Highlight
Intel Xeon SP- PURLEY & CASCADE LAKE

PR611

Industrial Controls & Automation

• Medical Equip (MRI, X-Rays)
• Image guide systems

• Machine Vision/AOI/Motion
• Measurement Controllers
• Machine Learning/ Deep Learning

Medical Imaging



Performance Comparison
with Intel  Xeon –D

Application
Market

New Product Highlight
AMD EPYC 3000

AMD Snowy Owl EPYC 3351/3451 CPU

8 DDR4 Quad-Channel up to 256GB

3 PCIe x16, 3 PCIe x8 (share w/ x16 each), 1 PCI

2 M.2, 5 SATA3

• Medical Equip.
• Clinical Workstation
• MRI, X-Rays, CT

Industrial Controls & AutomationMedical Imaging System

• Machine Vision/AOI
• Surveillance
• Machine Learning/ Deep Learning

SO630



Compact, thinnest MXM for Graphic performance demanding application  

Application
Market

New Product Highlight
Mini ITX w/MXM

Coffee Lake 8th/9th Generation platform

MXM3.0/3.1 type-A/B

5 external displays, 5 Ethernets(opt.)

4 USB3.1 Gen2 and 2 M.2 Key-M(Q370)

Embedded AI & Vision ComputingLow profile Mini ITX w/MXM

Mini ITX w/MXM

Co-Processors



Performance Optimized

Application
Market

New Product Highlight
3.5” SBC CS551

Coffee lake–S, Up to 6 core / 12 thread.

Xeon / ECC RAM by C246 PCH.

Fan & Fanless design for different application

M.2 2280 PCIex4 support

Space constrained w/CPU/GPU loadingHigh computing  Vision processing

CS551

CPU GPU

Co-Processors

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiOjK_stJ7eAhVCiLwKHQhYAGIQjRx6BAgBEAU&url=https://www.forbes.com/sites/insights-inteliot/2018/06/14/computer-vision-moving-far-beyond-the-visual-cortex/&psig=AOvVaw1j0D-boMd6P2I7kFEzX_yS&ust=1540447643007242


Edge AI Product Plan
Edge AI Gateway Box Edge AI Inference Systems

Rackmount GPU Server

EC800-AL-AI (Planning) EC532-KD-AI (Developing)
• Intel Apollo Lake E3900 
• LPDDR4 4GB/8GB
• Intel Movidius Myrlad X

• Intel Kaby Lake Core-i7/i5/i3 
• SO-DIMM DDR4 up to 32GB
• 1x PCIe x16 for GPU card up to 260W

RM641-PR810
• Dual Intel Xeon Scalable Series
• 2x PCIe x16 for GPU
• PSU 1,600W/2,000W 1+1 
redundant
• IPMI remote management

EC500-KD-MXM (Planning)
• Intel Kaby Lake Core-i7/i5/i3
• Rugged fanless, anti-vibration design
• SO-DIMM DDR4 up to 32GB
• Built-in NVIDIA MXM
• System power 300W 

WM345-CS
(Planning)
• Intel Coffee Lake Core-I
• 1x PCIe x16 for GPU
• PSU 650W 1+1 
redundant 
• Anti-vibration



INTEL
AI SOLUTION



AI Computing Units



Intel CPU Graphic Enhanced



Intel AI Accelerating Units



Intel AI SW Environment



Intel Free Open Source Models



DFI BGA SOM 

FOR RUGGED SOLUTION



SOM module

– Intel Apollo Lake Platform

– Directly soldering, connector free.



SOM for Rugged Application



DFI

VOICE CONTROL



✓Voice command with Voice Identification 
✓Analytics of environment and crowd

Voice control 

洞見未來科技



Voice control option list 

VCL board, linear type for panel PC

VCC board, circuit type ,
for Box  PC / stand-alone usecase.

- Relajet Voice profile / Command kit

- Key word customization 

- Up tp 7x Microphone array 

- Speaker out support

Support voice control 
by USB2 I/F

Select your application Adding features list



DFI

VARIOUS SOLUTIONS



Different Plateform
AMD/i.MX8/Qualcomm
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Wide 

Temperature
Wide Voltage

Conformal

Coating
IP65-Rated

Protection

Anti-Vibration/

Shock

• Parylene/Conformal 

Coating

• Excellent Adhesion

• Corrosion Resistance 

• Stable and Reliable 

Performance

• IEC60068

• Frequent 

Vibration/Shock 

Resistance

• Dust/Particles 

Protection 

• Water Protection

• 9-36V DC Input

• Over  Current

Protection

• -40°C-85°C 

Durability

• Optimized Thermal

Solution

• HALT Test

RUGGEDIZED DESIGN

FOR EXTREME APPLICATIONS



The #PolarVortex is triggering 
the coldest arctic outbreak in 
at least two decades this 
week in parts of the Midwest

In 2018, several heat 
waves with temperatures 
far above the long-time 
average were recorded in 
the Northern Hemisphere

-50C +90C
Board level-Now Board level-New

0~60C -5~65C

-20~70C -30~80C

-40~85C -50~90C

https://pgw.udn.com.tw/gw/photo.php?u=https://uc.udn.com.tw/photo/2017/09/27/99/4050737.jpg&x=0&y=0&sw=0&sh=0&sl=W&fw=1050
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Thank you


