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In an effort to prevent additional power usage from solar batteries used by the schools of Tanzania, a 
system was developed to turn on only necessary ports on a router when Internet service is required.  
The method for turning the ports on and off is Power over Ethernet.  This method should reduce the 
power used when the internet is requested. 



Introduction 

 Power over Ethernet (PoE) is a system that safely passes electrical power along Ethernet 

cables.  The power is supplied by two or more pairs of differential wires found in the Ethernet 

cable.  Since PoE is a DC power source, it can be used globally without concern for varying 

power standards.  Along with power, the system can also pass data safely and successfully 

through the Ethernet cable. 

Objective 

 The goal is to use Power over Ethernet in order to turn the unique ports of a router on 

and off.  The router is part of an internet system that cannot be used continuously due to 

power concerns.  The system will keep the internet offline when not in use, thus allowing for 

the conservation of power. 

Issue 

 Each school in Tanzania has an assigned port on a router.  Currently, whenever one 

school requests the internet, all of the ports go active which draws additional power.  This 

system will allow each school to turn on only one port instead of every port.  This will allow for 

less power to be drawn from the battery to which the system is connected. 

Design 

 The design for the PoE system is based around the use of power relays, specifically the 

Clare® LCA710 power relay.  It will also use the RJ45 breakout jack.  The RJ45 is an 8 pin 

registered jack used to transfer data across Ethernet cables.  Using two RJ45 breakouts and a 

power relay, a circuit is created that will power on the port of a router when a high signal is 

received.  It will likewise turn the port off when a low signal is received.  

 The design can be seen in Figure 1. 



 

Figure 1 – Design for Power over Ethernet 

The pin assignment for the RJ45 is shown in Table 1.  The pin assignment for the power relay is 

shown in Table 2. 

 

Table 1 – Pin Layout for the RJ45 

 

Table 2 – Pin Layout for the LCA710 

Pin Name Description

1 TX_D1+ Transmit data +

2 TX_D1- Transmit data -

3 RX_D2+ Receive data +

4 BI_D3+ Bi-directional data +

5 BI_D3- Bi-directional data -

6 RX_D2- Receive data -

7 BI_D4+ Bi-directional data +

8 BI_D4- Bi-directional data -

1 Control + Control +

2 Control - Control -

3 Do Not Use Do Not Use

4 Load Load +

5 Do Not Use Load -

6 Load Load +

AC or DC 

Configuration

DC Only 

ConfigurationPin



The RJ45 input transmits a high signal to the relay.  The relay then closes the switch 

causing the RJ45 output to go high, which turns on the corresponding router port.  Since there 

will be 5 ports in the system (one for each school), the final design should have 5 switches.  A 

block diagram of the final set up can be seen in Figure 2.  A block diagram showing the Power 

over Ethernet circuit’s place in the final design can be seen in Figure 3.   

 

Figure 2 – Block Diagram of the final board layout 

 



 

Figure 3 – Block Diagram of the system including the Power over Ethernet switch 

Performance 

The router needs 30W to power on.  The LCA710 requires the Input Current to be 50mA.  

Approximately 150mW of power will be dissipated at the Input.  The total power dissipation will 

be 800mW.  For use in this design, the LCA710 will be wired to the DC only configuration (Table 

1).  The maximum output will be approximately 1.8A, which is more than enough current to 

activate the router port (approximately 900mA). 

 

Figure 4 – Switching Characteristics of the LCA710 

 The RJ45 breakout was created for a 10/100/1000 LAN connection for fast Ethernet.  It 

can handle all of the necessary power and current measurements stated for the LCA710.  In a 

Power over Ethernet setup, the maximum amount of current that will come through the cable 



would be 600mA.  The maximum power delivered would be 34.20W.  This clearly covers the 

power and current needs.  Nothing close to these maximum values will be used for this design.  

The completed design can handle all the necessary power requirements needed to get the 

internet turned on and off for the schools of Tanzania. 
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