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(0 O In order to improve the powet device performance it is advantageous to have the 10w on[]

stateresistance of power BJTs with an insulai gate Input similar to that of a power MOSFET.TheDarlington
configuration of the two devices has superior characteristics as compared to the discrete devices This hybrid device
could be gated in the same way as a power MOSFET withlow on.state resistance because most of the output current
is handled by the BJT.Because of thelow current gain of BJTL] a MOSFET of equal size is required as a driver.A
more powerfulapproach to oblain the maximum benefits of the MOS gate control and bipolar current
conductionis to integrate the physics of MOSFET and BJT within the sanle semiconductor region- Thisconcept
gave rise to the commercially available IGBTs with superior on state characteristicsC] goodswitching speed and
exceDent safe operating arer.Comparedto power MOSFET the absence ofthe integral body diode can be
considered as an advantage or disadvantage depending on theswitehing speed and current requirements.An
external fast-recovery diode or a diode in the sanlcoackage call be used for specific applications. The IGBTs are
replacing MOSFET in high voltageap[ lications with lower conduction losses. They have on-state voltage and
current densitycomparable to a power BJT with higher switching frequency.Although they exhibit fast torn{]

on( their turn.Off is slower than a MOSFET because of current fall time.Also] IGBTs haveconsiderably less silicon
area than similar rated power MOSFETSs. Therefore[J by replacing power MOSFETSs with IGBTs.the efficiency is
improved and cost is reduced.Additionally] IGBT isknown as a conductivity.modulated FETC] COMFETO

[ insulated gate transistor] IGTI [J and bipolar.mode MOSFET.
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