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Nowadays, the voltage used in integrated circuit (IC) are becoming lower and lower. In power electronic design, designers seek to optimize the performance of the power system. Therefore, they use a wide variety of integrated circuits.  In order to achieve these wide varieties, a system requires many different supply voltages for various devices in the system. To meet this challenge, designers have created the Intermediate Bus Architecture (IBA) to use for power distribution. The intermediate bus architecture, shown in figure 1, is the leading edge of existing distributed power architecture today.  In general, the IBA is composed of two power conversion stage. The first stage is accomplished by the bus converter (BC) to obtain an intermediate bus voltage, usually between 5V-12V, and the second stage is achieved by point of load converter (POL) to change the intermediate bus voltage to one or several lower voltages into the electronic device. With the increase of technology and the many advances in research, input voltage to IC is decreasing at a rapid rate.  With this rapid decrease, voltage regulation and control is becoming big problem in power electronic devices.  
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Figure 1: Intermediate Bus Architecture

This project consists of a power distribution architecture design for two different output power specifications that minimize the cost and maximize the efficiency. In power electronic design, designers seek to maximize the distribution of voltage to achieve a better system performance.  It is typically the user who has to make a choice and select the BC and POL converters.  Several papers have been written on how to design a BC and POL, and to assist IBA users to make suitable decision on products selection.  There are also many publications found on studying the efficiency of an individual POL, but not many profound studies have been done on the dynamic study of IBA. This study can be very complex. Understanding how the efficiency of the complete architecture varies when is very crucial because it helpds suppliers to make appropriate design of BCs and POLs. Adding up it also allows users to select the correct products that meets the criteria of their system with the highest efficiency and the lowest cost as possible. This paper will briefly discuss the different type of on-board architectures in use in the world of power electronics today.  It will investigate the theory behind a buck converter, analyze the losses in individual POLs and will look at the efficiency when many POLs are combined in parallel.  All of this analysis was done with the converter dynamic, taken into consideration the losses in the system. Furthermore, the paper will consider a complete IBA to investigate how the losses in the BC can affect the complete system. Lastly, the paper will present the theoretical results and the analytical results that confirm the former as well as the experimental results of example IBA used in the power electronic distribution system.
