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. . IGBT PROCESS AND DEVICE WITH PLATINUM
AXRAME (RALEM T LIFETIME CONTROL

For IGBT, MCT or like devices, the substrate is
formed with P+, N+ and N- layers and PN diffusions to
define body and source regions in the N-layer and a
MOS-gated channel at the upper surface. The N-layer is
sized and doped (~104/cm’) to block reverse bias
voltage. The N+ layer is >20 pm thick and doped below
~10¥7/cm’ but above the N- doping to enhance output
impedance and reduce gain at high V.. conditions. Or
the N+ layer is formed with a thin (~5 pm) highly doped
(>10v/cm?) layer and a thick (>20 pm) layer of ~101/cm’
doping. A platinum dose of 10¥ to 10%/cm® is ion
implanted and diffused into the silicon to effect
lifetime control. Gate and source contacts and body and

source diffusions have an inter-digitated, finger
w
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AXRAME (BAZLH :
pattern with complementary tapers to minimize current
crowding and wide gate buses to minimize signal delay.
P+ doping beneath and marginally surrounding the gate
pads and main gate bus negates breakdown conditions in
widely spaced body regions and convex localities at the
source finger end. Wide secondary gate buses parallel
to the gate fiﬂgers have a P+ doped central stripe and
transverse shorting bars spaced along their length. A
non-polarizable PECVD passivation film of low
phosphorus PSG and nitride or oxynitride or of
oxynitride alone is made by controlling ionized gas
residence time, silane partial pressure, and oxygen

ratio during deposition, to minimize incorporation of

Si-H into the film.
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