Power Testing Results
Power-over-Ethernet  (PoE) Testing

When testing the TPS2376-H (IEEE 802.3af PoE HIGH POWER PD CONTROLLER) circuitry, interesting results were observed. Unlike what the data sheet indicates the VDD to RTN voltage was in the range of 46.3V to 46.9V, and not 13V. The team tested all four possible classification cases (see Fig), but VDD to RTN voltage was never equal to 13V. While we expected the RTN pin to have some DC output, its voltage was 3.3mV. The team decided that this pin could serve as a common node when connecting the TPS2376-H and the DC-DC converter. The UVLO pin voltage was 2.8v. This value was calculated precisely when designing the project’s schematic as detection only occurs if the resistance value of RDET fall in the range of 23.75 k( to 26.25 k(. Therefore, the team selected three resistors: 1.5 k(, 27 k(, and 560( and they were connected in series. This combination provided an accurate resistance value for the detection phase. Experimentally, the team found that the TPS2376-H will best be able to detect PoE if, and only if, the parallel combination of RDET and RUVLO equals to 24.71 k( and not 24.9 k(. Thus, we selected another value of RDET which was equal to 28.43 k(. On the other hand RUVLO had to be 190.18 k( to achieve PoE detection. Otherwise, the PSE’LED would be blinking, indicating that no PoE detection.
Charge Management Controllers MCP73682 Testing

In this project, the MCP73682 serves as a safe self-rechargeable system which is based on the IEEE standards. After designing its circuitry, the team tested MCP73682 capability to recharge the batteries used in the EIA. Our design functioned properly and the MCP73682 was able to recharge the batteries automatically whenever needed. Furthermore, our device has an efficient self-testing thermal system. Thus, if the device overheats for any reason, it will automatically shut down. This will not result in any data loss, as they are stored instantly, and will protect the work environment from hazards. In addition, our design contained two testing LEDs. The first LED will indicate the charging status of the batteries while the second will indicate if there is any occurrence of faults in the thermal system or if an overheating scenario occurs. The team was able to test the entire powering and charging system when put in a small case. After monitoring the performance of the system, the team decided that no sink heats are needed since the design worked perfectly.
DC-DC Converter Testing (TL2575HV)

The team decided to use the TPS2376-H pin number 5, RTN, as ground to the TL2575HV. This allowed us to easily connect the converter to the rest of the powering section of our project. Our DC-DC converter was tested for all three power sources. The design successfully produced the constant 5 DCV output required to power the EIA’s development board.  
IEEE 802.3at: Power-over-Ethernet Plus: The teams design consists of systems conforming to the IEEE 802.af standard, which allows for 15.W theoretical max power to each powered device. The developing IEEE 802.3at standard will allow for 30W per PD, which could power components such as videophones, dual-band access points, and several other electronic devices. 

Expandability: Currently, the prototype only has the ability to interact with two wireless sensors due to budget and code size limitations with the compiler the team used. Since each sensor requires two CC2430 modules, more hardware would be required. The team had hoped to add more nodes to the network, thus expanding the projects capabilities is one of the largest areas that could be improved on. 

