DESIGN OF A 28 V-TO-300 V/12 KW MULTICELLINTERLEAVED FLY BACK CONVERTER USINGINTERCELL TRANSFORMERS
ABSTRACT
The aim of this paper is to present the design and implementation of a converter with a high power density; the main function is to feed a 12 kW/300 V load from the 28 Vdc of an embedded network with galvanic insulation, A low-input voltage high-power realization is presented the interest of topologies using Intercell transformer. They constitute a promising option to interleave converter stages, and therefore, can answer to the specifications considered in this paper. These specifications require a galvanic insulation and the chosen topology is the Intercell Transformer (ICT) fly back converter. In a first part, the operating principle of the ICT fly back converter is recalled. It has been shown that ICTs can be implemented either as monolithic devices or as separate devices, ICT. In this configuration, the storage inductance required for the fly back operation is the leakage inductance between the two primary windings. The second part presents briefly the main features of the Intercell transformer design, more precisely described in a previous paper. This part includes a discussion about the choice of the cell number. The last part presents the design and the implementation of the complete fly back converter using eight cells. The evolution of the current ripple versus the duty cycle which still relates to an eight-cell design they demonstrate the potential of this original topology that needs only one level of magnetic components. 
Interleaving the control signal of the switches produces the waveforms. The evolution of the current ripple versus the duty cycle which still relates to an eight-cell design The interval allows choosing the coupling between phases and thus the ICT common-mode inductance (the storage inductance). the ac ampere turns can be split in two components: the differential-mode and common-mode components. The two halves of secondary windings are made using a PCB technology. The aim is not only to minimize the turn-off losses, but also to recover the energy stored in the leakage inductance of winding secondary windings have been made using a multilayer PCB with a Kapton base
The aim is not only to minimize the turn-off losses, but also to recover the energy stored in the leakage inductance of the ICT and in the conations stray inductance The mechanical and thermal assembly has been designed in the aim to maximize the power density, mainly by optimizing the positioning of discrete and standard devices Different digital solutions can be used to realize a multicell control The present one is made using a field-programmable gate array (FPGA) that precisely tunes the duty cycles of the different cells. A closed-loop configuration is currently in progress using the same control system. A preliminary work concerns the choice, the design, and the test of each cell elements, mainly the transformer and the primary switching stage. In the end, the experimental results are presented and discussed; here we use Matlab/Simulink for designing of Simulink system
