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1. RUGGEDIZED DESIGN PHILOSOPHY

In the demanding landscape of industrial automation, intelligent transportation
systems (ITS), and utility grid management, the operational environment
imposes stresses far beyond the capabilities of standard commercial
networking equipment. The Industrial Ethernet Switch series is architected from
the ground up to withstand extreme thermal fluctuations, high humidity,
corrosive atmospheres, electromagnetic interference (EMI), and sustained
mechanical vibration. This application note delineates the comprehensive
environmental specifications and compliance standards that certify this
platform for mission-critical deployments in uncontrolled or harsh physical
locations. Our engineering philosophy prioritizes operational continuity,

ensuring deterministic performance where failure is not an option.



2. THERMAL & ELECTRICAL TOLERANCE

The switch platform features a fanless, convection-cooled mechanical design
leveraging a finned aluminum chassis for optimal heat dissipation. This
architecture, combined with wide-temperature-grade silicon components,
enables seamless operation across a broad temperature spectrum. The device is
validated for extreme cold start and sustained high-temperature performance,
eliminating the need for internal cooling fans that serve as common points of
failure in dusty or particle-rich environments. Power input is protected against
surges, transients, and reverse polarity. The internal power supply is designed
to accept a wide range of input voltages to accommodate fluctuating DC bus

conditions common in industrial settings.

3. OPERATIONAL ADVANTAGES



The rigorous environmental tolerances translate directly into tangible
operational advantages. By deploying a platform capable of enduring -40C to
+85C ambient temperatures and 95% non-condensing humidity, network
architects can eliminate the need for costly climate-controlled enclosures. The
high Mean Time Between Failures (MTBF) reduces lifecycle costs associated
with field replacements, driving a lower Total Cost of Ownership (TCO) over the
asset's lifespan. Furthermore, immunity to vibration and shock ensures that the
switch maintains link integrity in mobile applications or high-vibration zones
near heavy machinery, pumps, or wind turbines, thereby reducing jitter and

packet loss.

4. CERTIFICATIONS MATRIX

The platform adheres to a comprehensive suite of international standards,
ensuring interoperability and acceptance across global industrial and telecom
verticals. We have tested and verified immunity against severe electrical fast
transients (EFT) and electrostatic discharge (ESD), ensuring the product meets
stringent protection requirements. The ruggedized housing also provides a
physical barrier against ingress from solid objects and liquids, protecting

sensitive internal circuitry.



5. EXACT SPECS

TECHNICAL SPECIFICATIONS

The following section details the definitive environmental and performance

metrics validated under strict laboratory and field-testing conditions.

Parameter

Specification

Operating Temperature

-40°C to +85°C (fanless operation)

Storage Temperature

-40°C to +95°C

Relative Humidity

5% to 95% (non-condensing)

Altitude (Operation)

Up to 4,572 m (15,000 ft)

Cooling System

Passive Convection, Finned Heat Sink

MTBF (Mean Time Between Failures)

> 850,000 Hours (MIL-HDBK-217F)

Input Voltage Range (DC)

12 to 60 VDC (redundant dual inputs)

Ingress Protection

IP40 (protected enclosure)

Shock & Vibration

IEC 60068-2-6, IEC 60068-2-27

Electrical Safety

UL 60950-1, EN 60950-1

6. FIELD DEPLOYMENT SCHEMATIC




The rugged nature of this platform makes it the ideal endpoint aggregation and
backbone connectivity solution for remote telemetry, edge computing nodes,
and roadside cabinets. The standard DIN-rail mounting capability allows for
quick, tool-less installation alongside existing PLCs and control relays. The wide
temperature and robust power specs guarantee seamless connectivity in
outdoor street cabinets, desert pipeline monitoring stations, and sub-zero
mining operations. Coupled with its industrial protocol support (e.g., Modbus
TCP, PROFINET), the switch integrates natively into existing SCADA and DCS

environments without requiring significant architectural retooling.
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