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Abstract

We have developed a normally-off GaN-based power transistor with low on-state resistance, which we call a Gate Injection Transistor
(GIT), for use in switching power devices. This new device principle utilizes hole injection from p-AlGaN to AlGaN/GaN hetero-junction,
which increases electron density in the depleted channel resulting in a dramatic increase of the drain current owing to the
conductivity modulation. The fabricated GIT exhibits a threshold voltage of 1.0 V with high maximum drain current of 200 mA/mm. The
obtained on-state resistance and off-state breakdown voltage are 2.6 mQ cm? and 800 V, respectively. These are the best values ever

reported for GaN-based normally-off transistors.

Il. gogno

O0oUooooooOoUooooooouooooood
000000oooo0o0oooooooooooooon
Oo0oooooooOouoooooouooooooooo
000000oooo0o0oooooooooooooon
Oo0oooooooOouoooooouooooooooo
00000000000 0oooo0oooooooon
0o0oooooooOouooooooooooooooo
oo0000OO0OO0OO0OO0OO0OOoOODOOO

o0o0o0ooooooOoooooOoogsiocoooooo
0 O O MOSFETO Metal Oxide Semiconductor Field Effect
Transistord O IGBTO Insulated Gate Bipolar Transistor( O
00000000000000Si000000oooon
0o0oooooooOouooooooooooooooo
00000000000 0ooooo0oooooooon
oooo

O000GaNOOODODODDOOO0O0O0ODOoOoOoooog
O00o0oooooooosiooooooooooooo
O0000000D0O0OD0OD0ODODODODODODODDODOOD

I2. GaNODOOOOooDoooono

o1i0b0000oobooooooooooooooo
OO0000O00O0D0D0GaNODOSsicOODoooooooo
oo0siidoooooooooooo3poooooo
gooobioboboooboboooooboobooboobo
O030oooogooooecaNODOOooooooosio
goo3qpoobooboooboobooooobobooboOobo
boobodoboobooboboboobooboboboo
gOoOoposicoooooopogoooosiboooooo
O000000C00O00O0OO00oOO0OoOo0OoBaligad

010 0000000000

Table 1 Physical properties of semiconductor materials
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2.1 AlGaN/GaN HFET
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Fig. 1 Schematic illustration of conventional AlIGaN/GaN HFET structure
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Fig. 2 Schematic illustration of GIT structure
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Fig. 3 Calculated band diagram of GIT at gate bias of 0 V
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Fig. 4 Schematic illustration of GIT operation varying gate
voltages : (a) at V, < Vg < Vi, (b) at Vg > Vi
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Fig. 8 Circuit diagram for measurement and definition of
switching parameters
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