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The purpose of this paper is to apply a nOVel method of preferential etching to the

self― alignment of Schottky  Barrier FET.   Etching rate of GaAs by solutiOn of CH3° H With few %

Br` concentration is very small only at {111}A plane.  using this etChing solution on (100)

faOe of GaAs crystal through rectangular etching window,   10ngitudinal edge parallel to (011)

face, the etched prOfile has reverse mesa shaped structure。 (1)  This paper describes a

self¨ aligned Schott工y  Barrier FET using the reverse mesa shaped structure.

To obtain high transconductance gn   d high sOurce drain cOnductance at low v01tage level

go  alues it is essential to cOnstruct the FET with small channel length L and at the sane time

to reduce the series resistance Rs and R17)These severe requirements are satisfied by the

methOd shOwn in Fig。  l and Fig。  2, where the dhannel length L is determined by openning of the

preferential etching windOw and the distance corresponding to the series resistance can be made

small cOntr01ling the depth of preferential etching。

Fig。 2 shows the basic prOcesses of fabrication.   It starts from a N type CaAs epitaxial

layer, having 1015_1016 carrier concentratiOn and 3-4  thickness, grown on the Cr― dOped

semi¨ insulating Substrate by vapour phase epitaxial growth. Sulfur is diffused abOut l 
μ  depth

at surface from solid state Ca2S3 S° urce(3)with additional atmosphere of Ga2S5 t° Suppress

thermal conversion of N layer as shown in table l.   overall impurity profile after diffusion

is shOwn in Fig。  5。    As shown in Fig。  2 (b),Ohmic― metal of 9 : l wtoratio Ag ―tSn Alloy is

evapOrated abOut 1000 A thickness, fol10wed by 500 c 15 min alloying in 10~5 Torr. vacuum.

The Pt meta1 0f 800 A thickness is evaPorated on Ag― sn contact ,O prOtect Frolll Br2 CH3° H etchant

for the reverse mesa etching prOcess.   As shOwn  in Fig。  2 (c),nOnlpreferential etching is

carried Out tO isOlate each region using H2S°
4~り 2° 2~H2°

System. As shOwn in Fig。 2(d),

Preferential etching by Br2~CH3° H System (5 wt。  % Br2) iS Carried Out after defining the gate

pattem on dOuble layer of A12°
3 and PhOtO―

resist.   As shown in Fig。  2 (e), Au tteta■  Of about

2000 A thickness   is evaporated fOr S.Bo gate cOntact and bOnding pads at the pressure of l

x 10-7 Torr. using oil free system.   The excess metal on the tOp surface is wiped off tOgeter

with the phOtO― resist.   By these process, SBD metal can be evaporated on a freshly etched

surface and less damage On SBD after evaporation is expected.   Final structure is shOwn in

Fig.4. VD~ID Characteristics of 5 
μ channel■ength unit is shOwn in Fig。 5.The series

resistance Rs + Rd is estimated by the nlethod in Fig。  6.   These parameters are comparea between

the units withOut diffusiOn[2]and with diffusion and summarized in Tab■e 2, which shOwS

reIInarkab■ e reductiOn oF Rs + Rd and increase of gm,    In Tab・ e 2, paralneters Of enhance type

un■ t are a■sO shOwn, which type ■s difficu■ t to fabr■ cate by other lllethod.    Typi9a■  un■■atera■



power gain of 5 μ unit at ■ GHZ ca■ cu■ated fron S parameter is 7.Ldb.

It is shown the app■ ication Of the preFerentia■  etch is efFective way fOr the se■ f― a■ igned

GaAs FETo    No critica■  a■ignment ana no near by critica■  dinension of phOtO etching is

necessary 3 0n■ y slna■■ s■ it for etching mask is enough.    For further i■ lprovelllent of the

characteristics, the improvel■ ent Of photo etch accuracy up to ■
ノ眈 '(4)epitaxia■  growth For n+

ForIInatiOn which improve the sharpness of the impur■ ty proFi■e, are effective。
We are gratefu■  to Y.Harada, K.Mutoh and FoMatsumoto fOr experiments, F.Hayashi, Y.Hayashi and

U9ヨ輩ご竃ぎ
r昇

塞Ittc駆品男n電温灘雪t器
)難

,り2,Юら}
(3)SoAsai ett■  : PrOc. 3rd Conf. on So■ . St. De
(4)K,E.Drangeid eぜ a■  : E■ ectronics Letter Vo■ .6,nO.8,229p。

N・

(a) Epitaxial growth
Sulfur diffusion

(b )Ofrnic contact formation

and

1030

ld7

ld6

ld5

ld`

1♂
3

Depth from Surface(lm)
F:9。 3 Carrier COncentration Profile

of Sutfur Diffused Epitaxial Lay er.

ギ蕎≡∋獲毒涯斑}tぬ
れ〕

(e)S.S. metal evapolation
and resist removal

Fig.z Erdc ptocclltcs in tzbdqThn ot ,6, Ga AS qa. rer

（
”
いヒ
υ
）
Ｅ
Ｏ
事
”
■
Ｃ
０
０Ｃ
ｏ
Ｏ
Ｌｏ
■
」
●
０

F:8。 4 Fi3・ 5

(L・ 5チt With N'Di“usiOn)

246810
い

=餞
′3J● 3 reJ3′anC● ●

“"ρ
.々

(di葬

モ ::鷺
∫
:lil菱 IIう

ヽ

K
Sulfer
Difrusec

ヽ・
１
■ ＼

＼
ヽ

1-, Conclition

Lい )
「 D(CJ)

耐ヽ) い(l・3) ls+Ra VT

Dcpletion type
.rit ort il+ Diii. )

Lx■ 65 3

1し =・5)

3

17r―
=´51

230兌

Depletlon type
(vith N+Diff. )

lxlol 5 U

(降=■
卜■OΩ

じnnancenenτ  τJ
‐Pe tWithNゝ‖〕

ulots D.3mむ lmむ

Fig.6

-28-

Table 2 'Ifpical Characteristics


