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Fabrication of vertical InGaAs-MOSFET
with heterostructure launcher and intrinsic channel

Hisashi Saito*, Toru Kanazawa, Yasuyuki Miyamoto, and Kazuhito Furuya (Tokyo Tech)

In this report, we describe vertical InGaAs-MOSFET with heterostructure launcher and intrinsic channel. In

the conventional structure, the number of the device which could be observed the modulation of drain current by

gate bias was only about 10 %. Thus, we proposed a new structure whose mesa was covered by the stuck of gate

insulator and gate metal. In the new structure, the number of the device which could be observed the modulation

of drain current by gate bias was increased from about 10 % to 50 %. Moreover, the drivability of the device was

also increased. The drain current density was increased from 100 mA/mm to 400 mA/mm, and transconductance

was increased from 130 mS/mm to 300 mS/mm.

F¥—7—F : InGaAs-MOSFET, ~7 7 F v, AEFvyxL, Ay bz s hrv
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Fig. 1 Schematic image of proposed device
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Fig. 2 SEM cross-sectional image of fabricated mesa

MMiEdH 2 H0D, bo &b RKWERDD Y — AE & I1FIE
HLL o TVWBIEDIT, F— MEREF O/ ME TX
LE\EZBND,

Y —A0E 50 nm, FF5E 5 um TER L7-F+F0 Y — A8
R X OB E 2 T 2K 3, 4 1R,

E100 s e T
2 [ Ve=0t025[V] 100 T
.E,D 80_- $.25 [V] step _400 é
> 6oL 300 =
£ 1 E
g a0 200 3
c | =
o s
S o0k 100 a
= I _..__-———-r//
< ‘ . —
§ 02 07 o6 o8 D
Drain voltage Vps [V]
(a) Drain current
100

= ]
£ 80 T
3 | &
3 (O]
= 60 E
= 1 QL
5 440 5
S W Y
3 _ 2
% et Ao pmsrrrn oot ptiseina i 20 8
o l y VPP Pt e

A

® 02 o4 06 o8 L

Drain voltage Vg [V]

(b) Gate current
3V — REEHRRE
Fig. 3 Common source characteristic

X 3 12T &) ICHRERY — MNEEICED FLA &R

2/6



DOERE RLA CBEROBMFFFEEZBHEI Lz, Lol
5, F—FERNB LA VERD 0.1 %A TFER->TEY,
TR — N OMEM I RE R o, TORFE LT,
V—A - — MO 2 T REICRBN T a2y hF—0D X
IR LN LD, 5um H D AT D 5 H—HH
F—hEEMLTLE-TEEZTND

E100 . . - . 150 &
X | Drain current density 1 IS
= * Transconductance %)
£ 80vps=10v] 1 g
= 1 4100 =
2 60r 1 s
T 40+ 5
E | I
i | B
£ K 18
feo] | S
5% 1 2 0~

Gate voltage V4 [V]

M 4 =R

Fig. 4 Transfer characteristic
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Fig. 5 SEM cross-sectional image of device
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Fig. 6 Schematic image of device
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Fig. 7 Common source characteristic of proposed device
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with 5 nm-thick gate dielectric
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