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1. RUGGEDIZED DESIGN PHILOSOPHY

The Fanless Ethernet Switch represents a fundamental re-engineering of

traditional forced-air cooling paradigms. By eliminating all electromechanical

fans, this platform achieves zero acoustical emissions, removes a primary

point-of-failure from the thermal management subsystem, and enables

operation in particulate-contaminated environments where spinning fans

would rapidly fail. The chassis acts as a passive heat sink, leveraging natural

convection and maximized surface area to dissipate thermal energy from the

forwarding ASIC, power regulators, and PHY components. This design is

particularly critical for edge-of-network deployments where environmental

dust, humidity, or extreme temperature swings preclude the use of

conventional datacenter equipment.



2. THERMAL & ELECTRICAL TOLERANCE

2.1 Extended Operating Temperature Range

- Standard Commercial Grade: 0°C to +50°C (ambient)

- Industrial Hardened Variant: -40°C to +75°C ambient, 95% non-condensing

humidity

2.2 Conduction Cooling Mechanism

The primary heat-generating components are bonded directly to the internal

aluminum chassis plate via thermally conductive gap pads. The external

enclosure features optimized fin geometry to maximize surface area, achieving

a thermal resistance of <1.5°C/W.

2.3 Input Voltage Resilience

- Dual redundant DC terminal blocks (12-60 VDC) or optional AC input

(100-240 VAC)

- Transient surge protection up to ±4kV (IEC 61000-4-5)



- Reverse polarity and overcurrent protection circuits

3. OPERATIONAL ADVANTAGES

- Zero Moving Parts (ZMP) Architecture: Achieves Mean Time Between Failures

(MTBF) exceeding 500,000 hours @ 40°C per Telcordia SR-332.

- Silent Operation: 0 dBA acoustics, enabling desktop, open office, studio, and

hospital bedside deployments.

- Particle Ingress Resistance: Sealed chassis design rated to IP40 or higher (IP42

optional) prevents dust and conductive debris from causing short circuits.

- Low PoE Thermal Load Management: Smart PoE budgeting that dynamically

adjusts per-port power allocation to stay within passive thermal limits.

4. CERTIFICATIONS MATRIX

- Environmental: RoHS, REACH, WEEE

- Safety: UL 60950-1, IEC 62368-1

- EMI/EMC: FCC Part 15 Class A, EN 55032 Class B, CISPR 32

- Industrial: IEC 60068-2 (vibration/shock), IEC 61000-6-2 (Industrial immunity)

- Railway (optional): EN 50155, EN 61373

Parameter Specification

Form Factor Compact 1RU rackmount or DIN-rail

enclosure (wall-mount optional)



Switching Capacity Up to 56 Gbps non-blocking

(dependent on port count)

Power Supply 12-60 VDC redundant terminals

(optional 100-240VAC internal PSU)

Operating Temperature -40°C to +75°C (industrial variant) / 0°

C to +50°C (commercial)

MTBF (Telcordia SR-332) >500,000 hours @ 40°C ambient

Acoustic Noise 0 dBA (passively cooled, no moving

parts)

Ingress Protection IP30 (standard) / IP42 (optional sealed

front panel)

5. EXACT SPECIFICATIONS

5.1 Port Matrix

- Fast Ethernet / Gigabit RJ45: 5 to 24 ports, auto-MDI/MDIX, 10/100/1000

Mbps

- Fiber Uplinks: 2 to 4 SFP slots (100/1000BASE-X) or Combo ports

- PoE Options: 802.3af/at (PoE/PoE+) up to 30W per port, total budget

60-240W dependent on model

5.2 Forwarding Performance

- Switching Fabric: Non-blocking, 10 Gbps to 56 Gbps backplane



- Forwarding Rate: 7.44 Mpps (for Gigabit line-rate) to 41.66 Mpps

- MAC Address Table: 8K to 16K entries

- Jumbo Frame: 9,216 bytes

5.3 Management Interfaces

- Out-of-Band: 1x RJ45 console (RS-232), 1x MGMT 10/100 Ethernet

- In-Band: Web GUI, SNMP v1/v2c/v3, Telnet, SSHv2, CLI, RESTCONF

- Automation: TACACS+, RADIUS, 802.1X port security, DHCP Snooping

6. FIELD DEPLOYMENT SCHEMATIC

Typical deployment topologies include:

- Industrial automation islands (PLCs, HMIs, vision systems)

- Outdoor IP surveillance rings (PoE cameras with daisy-chain power)

- In-vehicle rolling stock (railway carriages, buses)

- Remote utility substations (power, water, oil/gas SCADA)

- Micro cell backhaul (5G/4G small cell aggregation)

- Elevator control cabinets and building management systems (BMS)



7. ORDERING INFORMATION

- FSW-5GT: 5-port Gigabit, fanless, 12-48VDC, IP30, 0°C to 50°C

- FSW-8GTPoE: 8-port PoE+, 2x SFP, -40°C to 75°C, IP40, 240W budget

- FSW-16T-HV: 16-port Gigabit, 100-240VAC internal PSU, fanless, 0°C to +50°

C

- FSW-24TS-IX: 24-port + 4x SFP, industrial grade, dual DC input, EN50155

Contact your regional sales representative for custom SKU configuration

(conformal coating, extended MTBF burn-in, or custom port pinouts).


