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Abstract 
This document highlights how Dell EMC Edge Gateways, powered by 
Intel, can be used as a standardized building block for protocol 
translation and normalization. It introduces key features and design 
considerations for choosing an edge gateway. It also discussed key 
technical advantages of Dell EMC Edge Gateway 5200 as a secure, 
powerful solution and the future of AI inferencing as a default feature, 
helping businesses to overcome persisting industry challenges at the 
edge.  
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Executive summary 
For enterprises to thrive, they need business insights to respond to market conditions and 
customers rapidly. Edge computing helps them gain these critical business insights as 
quickly and comprehensively as possible. With faster communication networks, cheaper 
sensors, smaller yet still powerful computers, edge computing is quickly becoming an 
important strategic tool for enterprises. 

At the same time, a steady increase in sensors and digitization accelerates the volume 
and velocity of data moving to and from the edge. Businesses are trying hard to manage 
this explosion of data while leveraging its vast potential. This trend makes it even more 
important to simplify the edge and ensure robust, secure, and uninterrupted connectivity. 
Dell Technologies, with its expanded portfolio of edge solutions and successful 
deployments, is the ideal partner to guide customers on this journey. 

This white paper introduces key edge computing features and design considerations to 
help organizations ensure robust and secure connectivity and gain critical business. 
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Dell EMC Edge Gateway 5200 
The Dell EMC Edge Gateway 5200 (EGW-5200) is a versatile industrial computer that is 
designed to meet extremely specific requirements for edge computing to work at often 
unmanned and remote locations. 

The EGW-5200 is based on the Intel 9th Generation Intel Core desktop processor on 
14nm technology, which is part of the Intel Embedded Processor roadmap. This 
technology means that EGW-5200 specifically targeted at the industrial market, where 
longevity and ruggedness are essential requirements. 

Manufacturing and retail locations have demanding needs, which are often vastly different 
from traditional IT locations. Their hardware requirements include the following: 

• Fan-less 

• Able to meet extended temperature ranges 

• Able to meet increased shock and vibration requirements 

• Small in size 

The EGW-5200 is equipped with a low power (6 Watt) embedded Intel C240 Series 
Chipsets which has some advantages over the Intel Q370 chipset. Some key additions 
are: 

• The ability to support Intel Active Management Technology (Intel AMT) 12.0 

• The Ability to support RAID (Redundant Array of Inexpensive Disks) on Intel 
Rapid Storage Technology (Intel RST) with support for RAID 0/1 
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EGW-5200 specifications 
The following table provides an overview of the specifications and capabilities of the 
EGW-5200. 

Table 1. EGW-5200 specifications 

Feature Dell EMC Edge Gateway 5200 

Processor Intel Core i3-9100TE - (4-cores)  
Intel Core i5-9500TE - (6-cores)  
Intel Core i7-9700TE - (8-cores)  

Memory Double Data Rate 4 (DDR4): up to 32GB 

Storage Solid State Drive (SSD) SATA (Serial ATA): up to 1TB 

Wireless WiFi-6E, Bluetooth 5.2, 3x 1 GB Ethernet 

Temperature Operating Temperature of 0 to 60°C 

OS Options Ubuntu 20.04 
Win 10 LTSC (Long Term Servicing Channel) 2019  

Trusted Platform TPM 2.0 (Trusted Platform Module) & Non-TPM 

Chipset Intel C246 Chipset 

 
 
 
 
Others 

Wall Mount 
Dimensions: 211(W) x 240(D) x 86(H) mm 
4.7 kg 
6x USB (UNIVERSAL SERIAL BUS) (6x external USB (3 x USB 
3.1 and 3x USB 2.0) 
2x RS-232/422/485 2x RS-232 non-isolated  
16x DIO 
Audio Mic-in, Line-out 
2x Video DP++, 1x DVI-D, 1x VGA 

    

Functional Modules 
Options (I/O) 

Isolated: CAN bus, PoE (Power Over Ethernet) out, RS-422 & RS-
485, RS-232, DIO, and GbE (Gigabit Ethernet) 

    

WWAN (Wireless WAN) 4G Dual nano SIM (exterior), 5G Single nano SIM, GPS     
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Runtime extensions for security and reliability 
Maintaining security and reliability at the edge is challenging. In many cases, no IT staff is 
available to intervene with IT-related incidents because edge locations are often very 
remote and distant from data centers. Security, manageability, and reliability of an edge 
node are crucial features to ensure uptime for these applications on the EGW-5200. Any 
necessary site visit would likely destroy the ROI of the use case on that first encounter. 

In addition to management features like iAMT for remote deployment and troubleshooting, 
the EGW-5200 is also equipped with a discrete Trusted Platform Module (TPM), TPM2.0, 
which is crucial for modern security architectures. 

TPM2.0 allows secure boot policy as well as acceleration for encryption and key storage 
for data privacy. The secured input and output capabilities are detailed in the following 
figure. 

 

Figure 1.      Secured input and output overview  

 

As computer hardware ages, it can become less reliable. Designing embedded products 
requires specific functions, such as increased Mean Time Between Failure (MTBF), where 
carefully selecting all the different components assures that failure rate is minimal.  

Many edge devices are placed in the field for much longer than traditional laptops, which 
are replaced every two years. These edge devices could be placed in edge locations 
where they will reside for many years and need to function in the same trusted way as 
when they were initially purchased. The EGW-5200 is designed to meet this requirement.  

  

Secured 
management 
features: iAMT 
and TPM 

Mean Time 
Between Failure  
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In some cases, the EGW-5200 software might require hardware interference to act as a 
safety mechanism to keep edge applications running over this extended lifetime. A 
watchdog timer (WTD) is a hardware feature that permits intervention on a crashed kernel 
or application. 

Figure 2.     Watchdog timer 

The WDT is triggered by software in fixed intervals. If the software cannot update the 
WDT in time because of a timeout, the software will stall, and the hardware will perform a 
hardware reset. This allows the application to restart to ensure it can continue working. 

 

To meet security and reliability requirements, the EGW-5200 platform is equipped with 
additional runtime features which come in the Intel Core CPU shown in the following table. 

Table 2. EGW-5200 CPU overview 

ARK | Compare Intel 
Products       

1/3/2022 13:28       

  

 
Intel Core i3-
9100TE Processor 

 
Intel Core i5-
9500TE Processor 

 
Intel Core i7-
9700TE Processor 

Essentials       

Product collection 9th Generation Intel 
Core i3 Processors 

9th Generation Intel 
Core i5 Processors 

9th Generation Intel 
Core i7 Processors 

Vertical segment Embedded Embedded Embedded 

Processor number i3-9100TE i5-9500TE i7-9700TE 

Virtualization    

Intel Turbo Boost 
Technology ‡ 

2.0 2.0 2.0 

Watchdog Timer  

CPU extensions 
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ARK | Compare Intel 
Products       

Intel vPro Platform 
Eligibility ‡ 

No Yes Yes 

Intel Hyper-Threading 
Technology  

No No No 

Intel Virtualization 
Technology (VT-x) ‡ 

Yes Yes Yes 

Intel Virtualization 
Technology for Directed 
I/O (VT-d) ‡ 

Yes Yes Yes 

Intel VT-x with Extended 
Page Tables (EPT) ‡ 

Yes Yes Yes 

Intel Transactional 
Synchronization 
Extensions 

No Yes Yes 

Intel 64 ‡ Yes Yes Yes 

Instruction set 64-bit 64-bit 64-bit 

Instruction set extensions Intel SSE4.1, Intel 
SSE4.2, Intel AVX2 

Intel SSE4.1, Intel 
SSE4.2, Intel AVX2 

Intel SSE4.1, Intel 
SSE4.2, Intel AVX2 

Idle states Yes Yes Yes 

Enhanced Intel SpeedStep 
Technology 

Yes Yes Yes 

Thermal Monitoring 
Technologies 

Yes Yes Yes 

Intel Identity Protection 
Technology ‡ 

Yes Yes Yes 

Intel Stable Image 
Platform Program (SIPP) 

No Yes Yes 

Security and reliability       

Intel AES New Instructions Yes Yes Yes 

Secure Key Yes Yes Yes 

Intel Software Guard 
Extensions (Intel SGX) 

Yes, with Intel ME Yes, with Intel ME Yes, with Intel ME 

Intel Memory Protection 
Extensions (Intel MPX) 

Yes Yes Yes 

Intel OS Guard Yes Yes Yes 

Intel Trusted Execution 
Technology ‡ 

No Yes Yes 

Execute Disable Bit ‡ Yes Yes Yes 

Intel Boot Guard Yes Yes Yes 
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EGW-5200 ports 

An overview of all the ports of the EGW-5200 is shown in the following figure. 

 

 

 

 

 

 

 

 

Figure 3.     EGW-5200 ports overview 
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Edge AI 
The Dell EMC Edge Gateway platform can be used for light Artificial Intelligence (AI) 
inferencing at the edge.  

The Intel Distribution of the OpenVINO toolkit is an open-source toolkit for optimizing and 
deploying AI inference. The OpenVINO toolkit provides a framework for customers to: 

• Boost deep learning performance in computer vision, automatic speech 
recognition, natural language processing, and other common tasks 

• Use models trained with popular frameworks like TensorFlow, PyTorch, and more 

• Reduce resource demands and efficiently deploy on a range of Intel platforms 
from edge to cloud 

OpenVINO allows for processing models built with Caffe, Keras, mxnet, TensorFlow, 
Open Neural Network Exchange (ONNX), and PyTorch. They can be easily optimized and 
deployed on devices running Windows, Linux, or MacOS. 

The method of applying trained models to the target device is shown in the following 
figure.  

  

Figure 4.     OpenVINO overview 
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The following outlines the OpenVINO inference model.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Train your model

Convert to the
OpenVINO format*

Run Inference Deploy your application

Tune and Optimize

OR

Pick a
pre-trained model

Figure 5.     Inference model 
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Northbound connectivity  
Northbound connectivity is characterized by the infrastructure that the gateways will be 
part of. It often is an uplink to an edge or multi-cloud instance that provides the data 
collection.  

 

Figure 6.     EGW-5200 connector coastline 

 

The EGW-5200 is equipped with 3 GB ethernet ports on the front panel. It supports the 
Intel Ethernet Controller I210 Series and the Intel Ethernet Connection I219-LM Gigabit 
PHY controller and connection. This capability provides a wide variety of additional 
features including: 

• IEEE 802.3az Energy Efficient Ethernet 

• IEEE 1588/802.1AS precision time synchronization 

• IEEE 802.3Qav traffic shaper 

• Interrupt moderation, Virtual Local Area Network (VLAN) support, IP checksum 
offload 

• RSS and MSI-X to lower CPU utilization in multi-core systems 

• ECC – error correcting memory in packet buffers 

• Wake-On-LAN 

• Preboot eXecution Environment (PXE)  

• Jumbo frame support  

 

To ensure worry free integration when connecting the EGW-5200, the device is standard 
equipped with Wi-Fi 6E and fully regulatory approved according to our Country Ship to 
List (CSTL).   

3 Ethernet ports 

Wi-Fi 6E 
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The device is also equipped with the latest Intel Wi-Fi 6E AX210 controller, which is the 
next step in Wi-Fi evolution to enhance wireless performance by opening new, exclusive 
channels never available for unlicensed Wi-Fi use. Key Wi-Fi 6E features and benefits are 
shown in the following figure. 

 

Figure 7.     Wi-Fi 6E features and benefits overview 

Wireless signals are transmitted within specific unlicensed spectrum ranges, as made 
available by law. The last three generations of wireless technology have used two signal 
bands. The first, the 2.4 GHz band, is crowded with interference from many devices, 
including baby monitors and microwaves. The 5 GHz band is now also congested with 
legacy Wi-Fi devices and networks. 

A new 6 GHz band will be used by Wi-Fi 6E connections—and not legacy devices. It is 
called Wi-Fi 6E because it represents an extension of the available frequencies that can 
be used to transmit Wi-Fi 6 signals. United States regulators were the first to approve the 
6 GHz spectrum for Wi-Fi use in 2020, allowing development and deployment of Wi-Fi 6E 
devices to move forward.  

Before choosing a new wireless device, it is important to know the key differences 
between Wi-Fi 6E and the previous generation of wireless technology. The most impactful 
difference is that Wi-Fi 6E devices use a dedicated 6E spectrum with up to seven 
additional 160 MHz channels, while Wi-Fi 6 devices share the same congested 
spectrum—and only two 160 MHz channels—with other legacy Wi-Fi 4, 5, and 6 devices. 
This dedicated spectrum gives Wi-Fi 6E devices the advantage and ability to experience 
GB speeds more easily. Wi-Fi 6 devices will not be able to take advantage of the benefits 
of the 6 GHz spectrum used by Wi-Fi 6E. 
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Additionally, Wi-Fi 6E devices, like a Wi-Fi 6E enabled gateway, are backward compatible 
with legacy wireless technologies like Wi-Fi 6 and Wireless-AC. They will be able to 
connect to legacy Wi-Fi 4, 5, and 6 networks in legacy 2.4/5 GHz bands when needed. 
The following figure outlines the different Wi-Fi generations and their capabilities. 

Here is a detailed look at some of the top Wi-Fi 6E benefits. 

• Speed 

With additional dedicated high-speed channels and no legacy Wi-Fi 
interference, Intel Wi-Fi 6E (Gig+) enables speeds up to 6x faster than Intel Wi-
Fi 5 on managed networks and nearly 3x faster than Wi-Fi 5 for home and 
consumer use. 

• Latency 

Low latency is key to seamless experiences in real-time applications like 
videoconferencing and gaming. With Intel Wi-Fi 6E (Gig+) products using the 
unshared 6E spectrum, latency is up to 75 percent lower than with Wi-Fi 5, for 
the convenience of wireless internet without the excessive lag. 

• Interference 

Wi-Fi 6E devices use a new, exclusive spectrum that is much larger and has 
many more channels than the spectrum used by other generations of Wi-Fi 
devices. This results in greater reliability and efficiency, as this spectrum can 
only be used by Wi-Fi 6E devices and is not impacted by legacy device traffic. 

• Product and Performance Information 

Based on IEEE 802.11ax specification legacy 5 GHz vs. new 6 GHz Wi-Fi 
spectrum. With larger channels in 6 GHz, technology advantages of Wi-Fi 6E 
networks enable higher maximum theoretical PC client speeds vs. 5 GHz Wi-Fi 
5. 

Based on IEEE 802.11ax specification. 160 MHz channels and Wi-Fi 6/6E 
technology advantages enable significantly higher maximum theoretical PC 
client speeds vs. standard Wi-Fi 5 products. 

Based on IEEE 802.11ax specification Intel Engineering simulation. 160 MHz 
channels and Wi-Fi 6/6E technology advantages related to network managed 

Figure 8.     Wi-Fi generations overview 
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traffic enable lower latencies, more efficient operation, and higher reliability as 
compared to random contention-based traffic of standard Wi-Fi 5 networks. 

For Wi-Fi 7, also known as 802.11be, it is suggested the IEEE will not finish standards for 
the technology until 2024, and could bring speeds of up to 40 gigabits per second. Until 
then, Wi-Fi 6E will remain the best feasible option and is receiving a broad acceptance in 
the industry. 

With the growing capabilities and global role out of cellular networks, it is necessary for a 
gateway to communicate in remote locations where traditional infrastructure like Wi-Fi and 
Ethernet are not available or not accessible due to the restrictions in that location. In 
comparison, think of a device measuring operational efficiency of a production line, but 
the company owning the machinery is not given access to the enterprise network at the 
company that has the machinery running. 

When a choice is made for 4G or 5G option on the EGW-5200, there is a standard 
ordering option, which is a worry-free journey for customers. There is no additional Non-
Recurring Engineering (NRE) cost for testing and integration, and no additional 
certification for country access or regulatory fees. The devices can be placed in the same 
countries as the CSTL dictates and this is a big lift for enterprise customers seeking a 
faster time to market for their edge deployment. This capability saves the integration effort 
which can easily take up to a year to be fully approved and certified.  

If equipped with 4G, the EGW-5200 utilizes 3GPP Release 12 compliant module, as 
shown in the following figure. 

 

 3GPP Release 12 improvements over previous generation 

A priority in this release was the use of Long-Term Evolution (LTE) technology for 
emergency and security services, with technical specifications for mission-critical 
application layer, functional elements, and interfaces developed in the newly formed SA6.  

Other key features completed in this release include the following:  

• Small cells and network densification 

• D2D, LTE TDD-FDD joint operation including Carrier Aggregation 

4G and 5G 
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• Security Assurance Methodology (SECAM) for 3GPP Nodes 

Leveraging LTE-LAA and Citizens Broadband Radio Service (CBRS) unlicensed bands 
and carrier aggregation, this LTE-Advanced Pro Cat-12 embedded module delivers up to 
600Mbps downlink speed and 150Mbps uplink speed, offering global 4G coverage on a 
single module. With automatic fallback to 3G networks and integrated Global Navigation 
Satellite System (GNSS) receiver (GPS, GLONASS, Beidou, and Galileo satellite systems 
supported), it is ideal for mobile computing, networking, and industrial M2M applications. 

If the EGW-5200 is equipped with 5G, it utilizes 3GPP Release 15 embedded module.  

While initial specifications enabled Non-Standalone (NSA) 5G radio systems integrated in 
previous-generation LTE networks, the scope of Release 15 expands to cover standalone 
(SA) 5G, with a new radio system complemented by a next-generation core network. It 
also embraces enhancements to LTE and, implicitly, the Evolved Packet Core (EPC).  

The IoT modem card delivers ultra-highspeed 5G enhanced mobile broadband (eMBB) for 
performance IoT applications such as industrial routers and gateways, digital signage, 
industrial computers, and tablets in both SA and NSA modes. The compact solution is the 
smallest of its kind, supporting the entire 5G spectrum with FR1 sub-6GHz and FR2 
mmWave bands. It enables blistering fast data speeds of multiple GB per second, 
transmission capability in both downlink and uplink, plus fallback to 4G LTE and 3G 
networks. It also provides excellent global coverage in both urban areas and regions 
where 5G is still emerging. 

The EGW-5200 with 5G is a single global variant delivering connectivity for 5G, LTE 
Cat.20, while also supporting fallback to 3G HSPA+ if needed. 

 

Dell Technologies certifies platforms according to the product CSTL. This means that 
products carry all the relevant certifications for the country where it is purchased, as 
outlined in the figure below, making purchases worry-free for customers. CSTL is different 
than traditional Industrial PC (IPC) vendors, which typically do not carry all certifications 
needed to access a country, have validated these add-ons, and need country-specific 
certifications that require substantial NRE fees and recertification lead times.  

 EGW-5200 global CSTL coverage  

Global 
certification 
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The EGW-5200 provides direct access to ship in the locations listed in the following table, 
regardless of the ordered Sales Kit Unit (SKU) configuration. 

Table 3. EGW-5200 CSTL  

 

 

Americas Europe, Middle East, Africa (EMEA) Asia-Pacific and Japan (APJ) 

Canada Austria China 

United States (U.S) Belgium Japan 

Peru Bulgaria Malaysia 

Colombia Czech Republic Singapore 

Puerto Rico Denmark Australia  

Chile Finland Thailand 

Brazil France India 

Mexico Germany Korea 
 

Greece Taiwan 
 

Hungry Vietnam 
 

Ireland Philippines 
 

Italy New Zealand 
 

Luxembourg Hong Kong 
 

Morocco Indonesia 
 

Netherlands 
 

 
UAE 

 

 
Saudi Arabia 

 

 Norway  

 Poland  

 Slovakia  

 Slovenia  

 South Africa  

 Spain  

 Sweden  

 Switzerland  

 Turkey  

 United Arab Emirates (UAE)  

 Russia  

 Israel  
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Southbound connectivity  
Southbound connectivity of a gateway is where the sensors and PLCs live. It is 
characterized by ports that would facilitate legacy interfaces that would allow to 
communicate with these devices. Dell Technologies EGW-5200 is designed to meet a 
variety of southbound protocols. Its modular design includes options for: 

• Bluetooth 5.2 

• CAN 2.0 

• Serial RS-242, 422, and 485 

• GPIO (General Purpose IO) 

• Location awareness with GPS 

 

This section describes why the Bluetooth upgrade is important to an Edge Gateway. 
Bluetooth 5.2 includes the following new features:  

• Enhanced Attribute Protocol (EATT): This is an upgraded way that the Bluetooth 
connection transfers data between a server and a client. 

• Low Energy Power Control (LEPC): This allows a Bluetooth connection to have 
better signal quality and decrease interference from other signals. 

• Isochronous Channels: This allows for multi-stream audio and broadcast audio. 

The following table shows the significant benefit Bluetooth 5 has over Bluetooth 4 

 
Table 4. Bluetooth comparison 

Factors Bluetooth 4 Bluetooth 5    
Speed Supports around 1mbps 2x faster and supports around 2mbps 

Range Up to approx. 10m indoors Up to approx. 40m indoors 

Power Requirement Mid-high Lower 

Reliability Low High 

 

A Controller Area Network (CAN bus) is a bus standard designed to allow microcontrollers 
and devices to communicate with each other's applications without a host computer. It is a 
message-based protocol, designed originally for multiplex electrical wiring within 
automobiles to save on copper, but it can also be used in many other contexts. 

Bosch published several versions of the CAN specification, the latest being CAN 2.0 
published in 1991. The CAN 2.0 specification has two parts: 

1. Part A is for the standard format with an 11-bit identifier, and  
2. Part B is for the extended format with a 29-bit identifier.  

 

Bluetooth 5.2 

CAN 2.0 

https://www.headphonesty.com/2021/01/bluetooth-versions/#Speed
https://www.headphonesty.com/2021/01/bluetooth-versions/#Range
https://www.headphonesty.com/2021/01/bluetooth-versions/#Power_requirement
https://www.headphonesty.com/2021/01/bluetooth-versions/#Reliability
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A CAN device that uses 11-bit identifiers is commonly called CAN 2.0A and a CAN device 
that uses 29-bit identifiers is commonly called CAN 2.0B. These standards are freely 
available from Bosch along with other specifications and white papers. 

In 1993, the International Organization for Standardization (ISO) released the CAN 
standard ISO 11898, as shown in the figure below, which was later restructured into two 
parts.  

1. ISO 11898-1 which covers the data link layer, and  
2. ISO 11898-2 which covers the CAN physical layer for high-speed CAN.  

 
ISO 11898-3 was released later and covers the CAN physical layer for low-speed, fault-
tolerant CAN. The physical layer standards ISO 11898-2 and ISO 11898-3 are not part of 
the Bosch CAN 2.0 specification.  

 

 

 CAN specification ISO 11898 

When the EGW-5200 is equipped with CAN, it uses a CAN 2.0B module and is backward 
compatible with CAN 2.0A to assure seamless integration. 

There are three main flavors in fieldbuses, each distinct in the way they communicate. In 
general, Parallel and Serial are the bases which all derived flavors inherit from. In most 
cases, a combination of both is utilized. There are also Ethernet-based buses. Many 
modern protocols use a combination of Serial and Parallel interfacing. For example, RS-
422 is a combination of Parallel and Serial communication. 

Serial 

Serial interfaces stream their data one bit at a time. These interfaces can operate on 
as little as one wire. The following figure provides an overview of how that interface 
will look with the bit stream and the clock pulse. 

 

 A serial interface, transmitting one bit every clock pulse 

Serial interface 

https://cdn.sparkfun.com/assets/e/5/4/2/a/50e1ccf1ce395f962b000000.png
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Similar examples of this process are an RS-485 port and a USB port. 

Topology 

Depending on how devices interconnect, the topology is defined as below: 

1. Point-to-Point 
a. Each device communicates with another directly; for example, RS-232 

2. Multi-drop 
a. Each device can communicate with multiple devices, but the receiving 

devices can only respond when others are silent; for example, RS-485 
3. Multi-point 

a. Each device can communicate back and forth at the same time; for 
example, RS-422 

 
The following figure outlines the different types of serial topologies. 

 

 Serial topologies 

The line characteristics will depend on the topology and type as shown in the following 
figure. 

 

 Serial line characteristics  
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A general-purpose input/output (GPIO) port handles both incoming and outgoing digital 
signals. As an input port, it can be used to communicate to the CPU the ON/OFF signals 
received from switches, or the digital readings received from sensors. 

The EGW-5200 provides 8 channels of non-isolation digital input and 8 channels of non- 
isolation digital output circuits. It is defined as Transistor-Transistor Logic (TTL). 

TTL inputs are the emitters of bipolar transistors. In the case of NAND inputs, the inputs 
are the emitters of multiple-emitter transistors, functionally equivalent to multiple 
transistors where the bases and collectors are tied together. The output is buffered by a 
common emitter amplifier with specifications and circuits as follows. 

• 8-channel digital input 

o VIH: 2 to 5.25V 

o VIL: 0 to 0.8V 

• 8-channel digital output 

o Output type: Open drain N-channel 

o MOSFET driver with internal pull high of 200Ω resistance 

o Source/Sink current for all channels: 24mA 

o VOH: 2.4 to 5V 

o VOL: 0 to 0.5V 

Digital input 

Examples of a digital input include the following, as shown in the figure thereafter: 

• Selector switches, push buttons, thumbwheel switches 

• Photoelectric eyes, limit switches, circuit breakers 

• Proximity switches, level switches 

 

 

 Examples of digital input 

 

General purpose 
input/output 
(GPIO) 
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Digital output 

Examples of a digital output include the following, as shown in the figure thereafter: 

• Motor starter contacts. 

• Relay contacts. 

• Fans, lights, horns, valves. 

 

 Examples of digital output 

 

The Global Positioning System (GPS) is a navigation system using satellites, a receiver, 
and algorithms to synchronize location, velocity, and time data for air, sea, and land 
travel. 

The satellite system consists of a constellation of 31 satellites. To accomplish this, each of 
the satellites emits signals that enable receivers through a combination of signals from at 
least four satellites, to determine their location and time. GPS satellites carry atomic 
clocks that provide extremely accurate time. Each with four satellites, orbiting at 13,000 
miles (20,000 km) above Earth and traveling at a speed of 8,700 mph (14,000 km/h). 

Although only three satellites are required to produce a location on the surface of the 
Earth, a fourth satellite is often used to validate the information from the other three. The 
fourth satellite also moves us into the third dimension and allows us to calculate the 
altitude of a device. 

There are five main uses of GPS: 

1. Location: Determining a position 

2. Navigation: Getting from one location to another 

3. Tracking: Monitoring object or personal movement 

4. Mapping: Creating maps of the world 

5. Timing: Making it possible to take precise time measurements 

Location 
awareness 
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GPS device accuracy depends on many variables, such as the number of satellites 
available, the ionosphere, the urban environment, and more. Accuracy tends to be higher 
in open areas with no adjacent tall buildings that can block signals. This effect is known as 
an urban canyon.  

GPS is not well-suited for indoors, as the signaling is often blocked by buildings or even 
cloudy skies. Bluetooth 5.0 and above provides the ability to use location indoors. When 
multiple Bluetooth nodes have sufficient Bluetooth beacons, they will be able to 
recalculate their location indoors. 

Bluetooth tracking is done by measuring the Received Signal Strength Indicator (RSSI) of 
a given Bluetooth connection to estimate the distance between devices. The stronger the 
signal, the closer the devices are to each other.  
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Longevity 
Longevity is key for customers working with embedded devices at the edge and ensures a 
continuous supply chain, as component choices are crucial. The EGW-5200 is carefully 
designed around the Intel Network and Edge Group (NEX) line of products to assure a 
five-year product availability. 

The same is true for the embedded OS choices running on these devices. Edge 
customers typically prefer a stable, consistent product over the latest and greatest. 
Product updates can disrupt operation and require careful planning. 

Windows 10 Enterprise Long-Term Servicing Channel (LTSC) 2019 builds on Windows 10 
Pro, version 1809, adding premium features designed to address the requirements of 
large and mid-size organizations, such as: 

• Advanced protection against modern security threats 

• Full flexibility of OS deployment 

• Updating and support options 

• Comprehensive device and app management and control capabilities 

The Windows 10 Enterprise LTSC 2019 release is an important release for LTSC users 
because it includes the cumulative enhancements provided in Windows 10 versions 1703, 
1709, 1803, and 1809. Microsoft uses LTSC in the lifecycle of its OS in the Windows-as-
a-Service model. 

Windows LTSC version is a special Windows edition with long-term support. In the 
Windows LTSC versions (previously called Long Term Servicing Branch), Microsoft 
focuses on system stability. 

The lifecycle for Windows 10 LTSC is 10 years (five years of the main lifetime and five 
years of extended support). These lifecycle specifications mean that Microsoft will support 
Windows 10 1809 until 2028. Windows 10 Enterprise LTSC gets five more years of 
extended support only if a business takes part in the Software Assurance program. 

With the LTSC servicing model, customers can delay receiving feature updates and 
instead only receive monthly quality updates on devices. Features from Windows 10 that 
could be updated with new functionality, including Cortana, Edge, and all in-box Universal 
Windows apps, are not included either. 

Feature updates are offered in new LTSC releases every two to three years instead of 
every six months, and organizations can choose to install them as in-place upgrades or 
even skip releases over a 10-year life cycle. Microsoft is committed to providing bug fixes 
and security patches for each LTSC release during this 10-year period. 

 

Canonical, the company behind Ubuntu, released Ubuntu 20.04 (Focal Fossa) in April 
2020. This release is a long-term support (LTS) release and will be supported till 2025. 

LTS and interim releases 

LTS releases are published every two years in April. LTS releases are the enterprise-
grade releases of Ubuntu and are used the most. An estimated 95 percent of all Ubuntu 
installations are LTS releases. 

Windows 10 
LTSC 2019 

Canonical 
Ubuntu 20.04 
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Every six months, between LTS versions, Canonical publishes an interim release of 
Ubuntu, with 21.10 being the latest. These are production-quality releases and are 
supported for nine months, with sufficient time provided for users to update. These 
releases do not receive the long-term commitment of LTS releases. 

The following figure illustrates standard Ubuntu release cycles. 

 

 Ubuntu Release cycles 

Canonical follows the Stable Release Updates (SRUs), with thousands of updates each 
month that all are the collective work of the community contributing to the kernel used in 
the Dell Edge Gateways. 

Note: For more information, see the Canonical SRU documentation. 

 

OEM kernel  

The EGW-5200 with Ubuntu 20.04 uses an OEM 5.13 Kernel. OEM kernel is an Ubuntu 
derivative kernel, specifically for use in OEM projects.  

The rationales for creating a new Ubuntu kernel are as follows: 

• Standard Ubuntu kernels have a three-week SRU cadence. OEM projects 
require fixed schedules that often do not align well with that time frame. 

• Hardware devices that are not supported by Linux kernel directly require the use 
of Dynamic Kernel Module Support (DKMS) packages, but DKMS packages 
have their own downsides. Including the functionalities of DKMS packages into 
OEM kernels eliminates the need for using DKMS packages. This provides a 
more efficient out-of-the-box user experience to end users for both pre-installed 
image or stock Ubuntu. 

The OEM 5.13 Kernel has the following merits: 

• Allows integration of major new features without impacting other kernels 

• Offers quicker turnaround time for bug fixing 
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• Delivers improved upgradeability 

• Offers improved out-of-box user experience on certified machines 

The OEM kernel was formerly called the OEM staging kernel, because the delta in OEM 
kernel is expected to be merged to the generic kernel in the next Ubuntu release, so it is a 
staging code base. 

The delta between the OEM and stock Ubuntu kernel falls into one of these categories: 

• Additional device drivers, for example, drivers to support new Intel graphics, 
iwlwifi to support new wireless cards or upstream capabilities 

• New features, for example, to support security level or power saving for an 
existing device driver 

• Bug fixes. In many cases, fixes come from upstream, and so they will not only 
be applied to OEM kernel but also to stock Ubuntu kernel through the kernel 
SRU process. 

• Temporary workarounds. For critical issues where a fix does not yet exist at 
upstream, either the issue is newly found or the proposed fix has not been 
accepted by upstream. A workaround will be used to fix the issue temporarily, 
and will be replaced by a proper fix later, which is usually a fix that has been 
sanctioned by upstream 

In many ways, the OEM kernel is remarkably similar or even identical to the stock Ubuntu 
kernel. As the OEM kernel is based on the stock Ubuntu kernel, it inherits all its updates, 
from regular updates that come from upstream stable kernel to all kernel CVE security 
vulnerability patches. The OEM kernel keeps coordinated with the stock Ubuntu kernel by 
pulling in any recent changes (in Git parlance, rebase) for every three weeks. This way 
the OEM kernel always has only a limited delta compared with stock Ubuntu kernel, and 
does not move farther away from it. 

OEM kernels have a shorter lifecycle than their generic Ubuntu kernel counterparts. They 
will get rolled off to the next Hardware Enablement (HWE) kernel once all the fixes have 
been forward ported. 

Before the kernel reaches end of life, all the changes made to the OEM kernel are 
reviewed to make sure that the kernel in the next Ubuntu release already has the changes 
it needs. For instance, a driver integrated in the OEM kernel should also exist in the next 
kernel. This ensures users a smooth upgrade path—systems that upgrade to the next 
Ubuntu release will not lose any functionalities or features, nor have any new regression. 

SRU cadence 
Kernel updates for a stable Ubuntu release follow a three-week cadence, as documented 
in Kernel/Stable Release Cadence. 

Note: For information about the current and upcoming SRU cadence, visit 
http://kernel.ubuntu.com. 

The cadence of the OEM kernel follows the stock Ubuntu kernel in the optimal case, 
which means OEM kernel will normally be released on the same date as all the other 
Ubuntu kernels. 

http://kernel.ubuntu.com/
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OEM kernel rebases to the primary kernel on every SRU cycle, so it gets the same fixes 
(including CVE fixes) from the primary kernel. 

Dell services and support 
End-to-end service solutions for the EGW-5200 Series include: 

• Deployment Services, 

• Base Hardware Warranty with extensions available up to five years, 

• Or optional ProSupport with next-day Advanced Exchange (after remote 
diagnosis) up to 5 years.  

Other services include custom BIOS (Basic Input Output System) settings, OS options, 
and factory installation of software image. Custom warranties are also available.  

Authors:  Jeroen Mackenbach (Dell Technologies) 

Contributors:  Kate Brierley, CK Kumar (Dell Technologies) 

   Sandra Huang, Rick Larsen (Intel) 

To contact the Dell Technologies team for more information, click here. 

For links to other documentation for this topic, see the Dell Technologies Info Hub. 

OEM-ready 
Specifically designed for original equipment manufacturers, this long-life edge gateway 
provides OEM-ready and customizable options to fit a range of industrial needs. Ask us 
about cloud, servers, storage, networking, and mobility solutions for edge. We are experts 
in manageability, security, data integration, analytics, and services for end-to-end edge 
solutions.  
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• Intel SIPP 

• Intel AES 

• Intel SGX   

• Intel TXT   

• Intel vPro Platform 

 
CVE (Common Vulnerabilities and Exposure) visibility 

• National Vulnerability Database 

• CVE Reports 

SRU mailing list 

•  Kernel-sru-announcements 
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https://www.intel.com/content/www/us/en/architecture-and-technology/advanced-encryption-standard-aes/data-protection-aes-general-technology.html#:%7E:text=Intel%C2%AE%20AES%20New%20Instructions,%C2%AE%20Core%E2%84%A2%20processor%20family
https://www.intel.com/content/www/us/en/architecture-and-technology/software-guard-extensions.html
https://www.intel.com/content/www/us/en/support/articles/000025873/technologies.html
https://www.intel.com/content/www/us/en/architecture-and-technology/vpro/what-is-vpro.html
https://nvd.nist.gov/vuln/full-listing/2020/1
https://people.canonical.com/%7Eubuntu-security/cve/main.html
https://lists.ubuntu.com/mailman/listinfo/Kernel-sru-announce
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