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In brief

In the modern networking world, convenience, flexibility, and smart design matter more than ever. One
of the most practical innovations that support these values is Power over Ethernet (PoE).

In the modern networking world, convenience, flexibility, and smart design matter more than ever. One
of the most practical innovations that support these values is Power over Ethernet (PoE). If you’ve
ever wondered how a single cable can provide both internet and electricity to a device, this article will
help you.

Let’s check PoE, PoE+, and PoE++ - their differences, how they work, and why they matter in homes,
offices, shops, schools, and smart systems across the world.

What Is PoE? (Power Over Ethernet)

PoE is a technology that allows a single Ethernet cable (Cat5e or higher) to carry both data and
electrical power to a device. That means no need for separate power plugs or adapters.

Introduced in 2003 under the IEEE 802.3af standard, PoE has helped eliminate bulky wiring, reduced
installation costs, and made smart device setups cleaner and more manageable.

Basic Specs of PoE (IEEE 802.3af):

- Power Output : Up to 15.4W at the source

- Guaranteed to Device : Around 12.95W

- Voltage Range : 44V-57V DC

- Cable Requirement : Cat5e or above

- Used For : IP phones, basic Wi-Fi access points, standard IP cameras

What Is PoE+? (Power Over Ethernet Plus)

PoE+ is an upgraded version introduced in 2009 as IEEE 802.3at, offering nearly double the power
capacity of standard PoE. It enables support for more demanding devices without requiring any major
hardware change in the cable infrastructure.

Key Improvements:

- Power Output : Up to 30W at the source

- Available to Device : 25.5W

- Use Cases :

- PTZ (Pan-Tilt-Zoom) security cameras

- Advanced VoIP or video phones

- High-performance wireless access points (e.g., Wi-Fi 6)
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- Biometric and access control systems

Quote: PoE+ is backward compatible with PoE devices.

What Is PoE++ or Hi-PoE? (IEEE 802.3bt)

For devices that need even more power, PoE++ (also called High-Power PoE) was introduced in 2018.
This is defined under IEEE 802.3bt and includes two advanced types:

- Type 3 : Up to 60W (51W at device)

- Type 4 : Up to 100W (71W at device)

These power levels are ideal for modern, energy-demanding applications like:

- LED lighting systems

- Digital signage and kiosks

- Touchscreen terminals

- Industrial sensors and controllers

- Thin clients or mini desktop PCs

How Does PoE Work? (A Simple Breakdown)

Here’s what happens inside that cable when you plug it in:

1. Detection : The PoE switch checks whether the connected device (PD) supports PoE.

2. Classification : It identifies how much power the device needs.

3. Power Delivery : The switch (PSE) sends the appropriate voltage safely.

4. Monitoring : Continuous check ensures safe and stable power.

Active vs. Passive PoE:

Type: Active PoE | Description: Follows IEEE standards with proper detection | Risk Level: Safe

Type: Passive PoE | Description: Sends fixed voltage without checking device type | Risk Level: Risky - may
damage non-PoE devices

Common Devices That Use PoE

Device Type: IP Phones | Typical Power Draw: 5-10W | Recommended PoE Standard: PoE (802.3af)

Device Type: Basic IP Cameras | Typical Power Draw: 6-15W | Recommended PoE Standard: PoE (802.3af),
PoE+

Device Type: PTZ Cameras | Typical Power Draw: 15-25W | Recommended PoE Standard: PoE+ (802.3at)

Device Type: Wi-Fi Access Points (Wi-Fi 6/7) | Typical Power Draw: 10-30W | Recommended PoE Standard:
PoE+, PoE++

Device Type: LED Lights | Typical Power Draw: 30-60W | Recommended PoE Standard: PoE++

Device Type: Digital Signage | Typical Power Draw: 40-70W | Recommended PoE Standard: PoE++

Device Type: Intercom Systems | Typical Power Draw: 5-20W | Recommended PoE Standard: PoE, PoE+

Real-Life Applications of PoE

1. Smart Offices

- VoIP phones, access points, and cameras powered centrally

- Easy device relocation without extra cabling

- UPS backup for uninterrupted connectivity
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2. Retail and Shops

- POS systems, CCTV cameras, and digital displays

- Better store layout without extra sockets

3. Homes

- Smart doorbells, Wi-Fi extenders, IP surveillance

- Clean and safe wiring with minimal setup

4. Factories and Industrial Areas

- Rugged monitoring devices and sensors

- Emergency communication systems

5. Schools and Campuses

- Easy network setup across buildings

- Emergency call boxes and digital navigation systems

Advantages of Using PoE

One Cable for Power + Data

No Need for Wall Sockets or Adapters

Cost-Effective Setup and Maintenance

Centralized Power Control

Easier Device Placement (up to 100 meters)

Support for Smart Building and IoT Systems

Things to Keep in Mind (Limitations)

- Maximum Distance : Limited to 100 meters from switch to device

- Switch Power Budget : All powered devices share the switch’s total wattage

- Heat in Cable Bundles : Higher power causes more heat, especially in tight spaces

- High-Power Devices : May require PoE++ or separate power supplies

- Not All Devices Are PoE-Compatible : Use splitters or adapters where needed

Tips and Best Practices

Choose Wisely Between PoE Switch and Injector

- Use PoE switch for multiple devices

- Use injector for single devices or existing networks

Check Device Compatibility

- Confirm voltage and wattage support

- Know your PoE type requirement (802.3af/at/bt)

Manage Your Power Budget

- Always calculate total device needs

- Leave some buffer for spikes or expansion

Use Quality Cables

TechRounder | Page 3 of 4
https://www.techrounder.com/pdf/blog/poe-and-poe-how-to-power-devices-through-ethernet.pdf



- Stick to Cat5e or better

- Avoid old or damaged cables that cause dropouts

Use Splitters for Non-PoE Devices

- Great for retrofitting older tech

What’s Next for PoE?

Power over Ethernet continues to evolve with trends like:

- Smart Cities : Enabling sensors, surveillance, and automation

- AI Surveillance : Intelligent cameras powered over Ethernet

- Green Buildings : Energy-efficient lighting and occupancy-based power control

- Industrial IoT (IIoT) : Expanding in manufacturing automation

Quote: As 5G and AI continue to grow, PoE is expected to power edge computing devices, smart kiosks,
and next-generation network gear.

Conclusion

Power over Ethernet is no longer just a tech perk-it’s a smart necessity. Whether you’re setting up a
business, modernizing a home, or building large-scale smart environments, PoE simplifies the
process, cuts costs, and improves reliability.

From basic IP phones to AI-powered cameras and connected sensors, PoE makes networks smarter,
cleaner, and future-ready.
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