Technical Roles
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Mr. Mark Jones’s main technical role for Design Team 7 was to program for the TLK100 and the LM3S9B96 and LM3S9BN6 microcontrollers. Mr. Jones was responsible for setting up and configuring the IAR Embedded Workbench that was used for programming the microcontrollers. This required installing both the IAR software as well as the StellarisWare software provided by Luminary Micro, creating a new project directory in the software, and configuring the many different options needed to correctly program and debug the microcontrollers. Mr. Jones experience with setting up the workbench allowed him to help other teammates when they had various compiler, debugger, and linker errors.  Mr. Jones was responsible for creating the graphical user interface for the touch screen. He came up with the overall design, such as layout and color scheme. Using the Stellaris Graphics Library, Mr. Jones also created the code necessary to implement the design. Mr. Jones worked with other members to connect the TLK100 to the development boards and was the main force pushing for an alternative to the LM3S9B96. He worked to find a way to access the TLK100’s internal registers from the microcontrollers in order to start the integrity checks and analyzer their results. He identified functions in the StellarisWare libraries that would allow them to communicate with the TLK100 through the MII interface. Once the LM3S9B92 board was received, Mr. Jones was responsible for identifying the difference between the different boards. He recognized the need for Putty in order to read the output of the UART. He was also responsible to converting the touch-screen drivers from the LM3S9B96 to the LM3S9BN6. He identified areas of code that would work both microcontrollers, as well as areas that were causing problems and needed to be changed. He identified these problem areas by understanding the code and also using the debugger built into the IAR workbench to step through the code. Mr. Jones also helped with the initial design of the power component. He helped select components such as the magnetics and the BQ24071 Power Management IC.
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 Mr. Christopherson’s technical role was primarily programming the MCU on the development board to perform the integrity checks for the Ethernet Integrity Analyzer. He also had a part in designing the user interface and in connecting the TLK100 to the MCU. Our first iteration was using the LM3S9B92 development board. When this board arrived Mr. Christopherson was involved in making the connection between this and the TLK100 Ethernet Phy. There was no direct way to do this. However, a component was built that wired the MII from the TLK100 to the EPI (External Peripheral Interface). In mapping the wires to the EPI a constraint that had to be followed was not to replace a port on the EPI with a port that controlled a function with another part of the board that we needed such as the touch screen. Once we had the connection, Mr. Christopherson was the primary programmer for the device. He learned how to manipulate data on the ports of the EPI. Once again a constraint here was not touching the ports that had an affect on the touchscreen. Although Mr. Christopherson could manipulate the ports on the board none of the tests he ran were able to read from and write to the ports on the TLK100. This was because the LM3S9B92 did not have the hardware necessary to perform the operation. The next iteration was using the board that arrived with a connection between the MII and a new MCU the LM3S92N6. With this board Mr. Christopherson transferred the knowledge obtained on the old board to the new board in order to program ports and connect to the TLK100. He also revamped the TLK100 sample code that was written for different hardware to configure it to run on the LM3S92N6 hardware. This involved finding what values had to be changed as well as what functions needed to be edited or replaced with functions compatible with the board. Writing the code for the connection between the two devices involved finding code that edited hardware on a device still under development. Mr. Christopherson also added code to test the various aspects of the program to see that each part was receiving and giving correct data. The most significant change was creating read and write functions that properly accessed the registers on the TLK100 and returned the data to the program. 
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Mr. Schulte’s technical role on the team was the bridge between hardware and software. Our project was very software based, so we decided to have two group members primarily focused on the software, and two group members focused primarily on the hardware. This would leave one group member, Mr. Schulte, to go between and make sure that the two would remain compatible with each other. This consisted of both Physical (PHY) to MAC layer mapping, as well as power implementation. Mr. Schulte needed to make sure that our microcontroller was correctly mapped to TLK100 Ethernet PHY so that communication from a software standpoint would be possible. He also found a way to attach a color-touch screen to our board since it did not have one already implemented on it. Mr. Schulte made sure that our three-source power configuration had all the necessary specifications, so not to damage our evaluation board. He also began to design a method for the power to be connected to our evaluation board, since the device is usually powered by a computer via a USB cable.  

In addition, Mr. Schulte spent countless hours on both power and software sides of the project. He spent time programming and testing the EK-LM3S9B96, as well as reading datasheets and user manuals. He both implemented his own ideas and proposed new ideas to Mr. Jones and Mr. Christopherson.

When the team discovered that the DK-LM3S9B96 Development Board could no longer be used and TI sent the EK-LM3S9B92, the team was set back in terms of the touch screen. The new board did not have a built in touch screen, so Mr. Schulte mapped the port jumpers of the EK-LM3S9B92 to the touch screen from the old board. This involved trying to keep the set up as similar as possible, however at the same time being weary of previously assigned or reserved ports.

Mr. Schulte tested the power implementation and participated in designing the power supply ORing. He also is in the process of encasing a prototype of the power portion. 
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Mr. Alsinan’s first task was to prepare an engineering design proposal for the project, with his colleagues. The team divided the project’s specifications into two main sections; power management and software. Being an electrical engineering student, Mr. Alsinan was heavily responsible for the powering requirements of the project. In particular, he was tasked to engineer the project’s Power-over-Ethernet (PoE) aspects. He was responsible for finding a way to inject power over an Ethernet cable. He successfully minimized the team’s spending as he decided to use a manufactured Power Sourcing Equipment (PSE), which is a device that will inject power in a Power-over-Ethernet setup. Then, he designed and built the circuitry required for detecting PoE. Furthermore, he extensively tested the design and its capability of delivering and employing the detected power to the system as well as its capability of transmitting data over the Ethernet cable.

Mr. Alsinan’s second major technical duty was to design the power ORing system for the project. He built a logic system that allowed the project to be powered from one of three sources:  the Power-over-Ethernet if detected on the link; a DC input supply or, if neither of these sources were detected, batteries. In addition, he designed and built a circuit that would indicate, using LEDs, which power source is available to the system. Moreover, Mr. Alsinan was responsible for testing the device’s safety aspects. The fact that the device would be capable of performing integrity checks even when the user is not present, adds some complexity to the safety factors. Mr. Alsinan studied these safety factors thoroughly, and applied their solutions to our device. For example, Power consumption when the device is operating in its passive mode and no user is present, becomes more critical. He considered that in the design and the power consumption was minimized. 

In addition, he had to design the layout of the overall system. After all, the device must be small enough and very well organized to be handheld. After successfully achieving all that, his next step was to test the components, by simulating some possible scenarios. Some of these tests particularly targeted running the system for long periods of time and monitoring the outcomes. 
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 Mr. Gur was responsible for designing and implementing a multiple powering options and a battery recharge systems. In the beginning of the project, Mr. Gur primarily worked on finding the best converter that is appropriate for the power design. Since the project is multiple powered, all three options have different DC voltages. So the converter input range should be considered based on these voltages. Then, he extensively studied Texas Instruments DC/DC converters. Before we assembled and tested the circuit, we assumed to see 42 through 57 volts at the output of the PoE PD controller circuit. This circuit, basically, communicates with the power source equipment devices (PSE) and starts to draw voltage (if PSE is detected). The other two power options are DC input and battery power. The voltage ratings for them were based on the power management IC, BQ24071 (later in the design, the BQ24071 was replace by the charge management IC, MCP73682, because of some mounting problems). This power management IC has a voltage output of 6V. So our converter input range should be between 6 and 60 volts. After searching DC/DC converters, Mr. Gur selected the TL2575HV-05 converter. The TL2575 has different types with different outputs and input ranges. This type (HV-05) is a high voltage convertor with 5 volts output and 6 to 60 volts input range. 

Mr. Gur’s second major task was to work on battery charging and to participate in designing the PoE PD circuit with Mr. Alsinan and Mr. Schulte. As a team, we want our design reliable so the life of the battery was important for us. Since the quality of battery is significant, the lithium-Ion type batteries are selected. Then, Mr. Gur researched documents online and some engineering magazines to understand fundamentals of battery charging. Then, he worked on battery charge circuit with using the MCP73862. While working on charge management IC, Mr. Gur tremendously worked with Mr. Alsinan to solve many problems faced when building and testing the PoE PD circuit.

After completing power designs, Mr. Gur, along with Mr. Alsinan and Mr. Schulte, worked on the Power ORing design. Since we switched power management IC to a charge management IC, the OR design had to be changed. With BQ24071, we had one fixed output for the battery and the DC input. The charge management IC has only one output that recharges the battery. So, instead of two power inputs we had three power inputs for the converter; DC (adapter) input, Battery, PoE power.  This affected power ORing design but still these inputs stayed in the range of the converter. Then we designed a three input OR design to assign priorities for these multiple options.

