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Are insulated-gate bipolar transistors a good choice for solar inverter applications?

For solar inverter applications, it is well known that insulated-gate bipolar transistors (IGBTs) ofer benefits
compared to other types of power devices, like high-current-carrying capability, gate control using voltage
instead of current and the ability to match the co-pack diode with the IGBT.

What isa solar inverter?
solar inverter is a power-electronic circuit that con-verts dc voltage from a solar array panel to ac voltage that
can be used to power ac loads such as home appliances, lighting and power tools. However, getting the most
out of such atopology requires careful analysis and the right choice of the high-side and low-side combination
of an IGBT.

How does a solar inverter work?
A typical implementation of a solar inverter employs afull-bridge topology using four switches (Fig. 2). Here,
Q1 and Q3 are designated as high-side IGBTs while Q2 and Q4 are des-ignated as low-side IGBTs. The IGBT
turns off is determined by how fast the minority carrier Fig. 1. Turn-of age waveform at a frequency and
recombines.

What is an insulated-gate bipolar transistor (IGBT)?
An insulated-gate bipolar transistor (IGBT) is a three-terminal power semiconductor device primarily forming
an electronic switch. It was developed to combine high efficiency with fast switching. It consists of four
alternating layers (NPNP) that are controlled by a metal-oxide-semiconductor (MOS) gate structure.

High-voltage central inverters are being used in large solar power plants. These inverters alow longer
connections between solar panels, which reduces the amount of wiring needed.

Bi-directional inverters are inverters that can convert AC and DC currents in both directions, often used in
energy storage systems, and can be charged and discharged, another term ...

The BT collector is designed for maximum performance in all climatic conditions. It uses a selective sputtered
copper absorber surface and 13 copper risers bonded to the absorber to maximize ...

OverviewDevice structureHistoryApplicationsAdvantagesComparison with power MOSFETsModelinglGBT
failure mechanismsAn IGBT cell is constructed similarly to an n-channel vertical-construction power

MOSFET, except the n+ drain is replaced with a p+ collector layer, thus forming a vertical PNP bipolar
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junction transistor. This additional p+ region creates a cascade connection of a PNP bipolar junction transistor
with the surface n-channel MOSFET. The whole structure comprises a four-layered NPNP.

An inverter IGBT has three terminals (collector, emitter and gate) with metal layers attached to them and the
metal material on the gate terminal has a silicon dioxide layer.

5-10KW | Three Phase | AC Retrofit | High Voltage Battery. The BT seriesis a GoodWe retrofit AC-coupled
solution, which can upgrade existing three-phase PV system to store energy ranges of 5KW, ...

The Drain Back principle allows the use of highly efficient BT collectors without the undesirable effects of
summer boiling and provides inherent frost protection.

An IGBT cell is constructed similarly to an n-channel vertical-construction power MOSFET, except the n+
drain is replaced with a p+ collector layer, thus forming a vertical PNP bipolar junction transistor.
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