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Abstract: in this article the technology of receiving effective metal Shottky field
effect transistors on the basis of phosphide composition India (InP) is
considered and influence of chemical treatment on superficial properties of
phosphide India is investigated. It is defined that chemical treatment really is an
important factor of management of the superficial properties of phosphide India
(InP) leading to change practically of all physical and chemical and mechanical
parameters of contacts gold (metal) — India phosphide (Au — n — InP).
Processing in solutions on the basis of inorganic acids gives InP surface with
the minimum thickness of own oxide which nanometer dox = 0,45 + 0,7 is equal.
Solutions on the basis of alkalis, to H,0, + H,0 and Br, ~ CH,COOH leave on a
surface after processing rather thick own InP oxide, nanometer do =1,25 = 2,5.
InP surface before metal deposition needs to be processed in acid solutions on
the basis of HF, HCI, H,SO,, H3;PO,.

In ours a research influence of chemical treatment on parameters of
composition M — InP was estimated on VAC (volt-ampere characteristic) and
VCC (volt — capacitive characteristic) contacts of Au—n — InP (100) (S = 4-107
cm?) created by method thermal dusting gold (Au) on n — InP substrates (N, —
N, of 10" cm®) which are at a temperature of 403+423 °K. As chemical reagents
which can have an impact on an initial condition of a surface solutions were
used.

Keywords: composition, India phosphide, surface, chemical treatment, acid,
alkali, temperature, properties, radiation resistant.
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Aunomayusa: 6 OaHHOU cmamve pacCMAmMpuedaemcs MexHo102us NOoLY4eHUs.
aghghexmusnbix nonegvlx mpauvzucmopos c¢ 3ameopom Lllommku Ha ocHoge
komnosuyuu gocuoa unous (InP) u uccredosano erusHUe XUMUUECKOU
obpabomku Ha nosepxnocmuwvie ceovicmsa gocpuoa unous. Onpedeneno, 4mo
Xumuueckas 00pabomka OetucmeUumenbHo S6IAemcs BANCHbIM (DHAKMOPOM
VNpaeneHus — NOBEePXHOCMHbIMU  ceoucmeamu  Gocguoa unous  (InP),
NPUBOOAWUMU K UBMEHEeHUI) NPAKMUYeCKU 6cex QUUKO — XUMUYECKUX U
MexXaHuyeckux napamempos8 KOHMaKkmos 3010mo (mMemain) — ¢gocghuo unous
(Au — n — InP). Obpabomka 6 pacmeopax Ha OCHO8E HEOP2SAHUHECKUX KUCIOM
Odaem nogepxuocmov InP ¢ MuHuUManbHOU MOAWUHOU COOCMBEHHO20 OKCUOQ,
komopas pasua Oo = 0,45 +~ 0,7 um. Pacmeopol na ocnose wenoueti, HO, +
H,O u Br, + CH,COOH ocmasnsiom Ha nosepxwocmu nocie oopabomxu
docmamouyno moacmulli coocmeenuviti okcuo InP, do = 1,25 + 2,5 mm.
Ilosepxrnocmo InP nepeo ocasxcoenuem memanna Heobxooumo oopabamvieams 8
Kuciomuwix pacmeopax na octose HF, HCI, H;SO,4, H3PO,.

B nawem uccnedosanuu enusHue xumuueckou o0pabomxu Ha napamempol
komnosuyuu M — InP  oyenusanoce no BAX  (sonbm-amnephas
xapaxkmepucmuxa) u BEX (6onem — émxocmuas xapakmepucmuka) KOHmMaxkmos
Au — n — InP (100) (S = 4 - 10% cv®) copmuposarnvimu memodom
mepmuueckozo nanviienue 3onoma (Au) na noonoscxu n — InP (Na- N, 10 ear
3), Haxooswuecss npu memnepamype 403+423 °K. B kauecmge xumuueckux
peazenmos, KOmMopvle MOSYM OKA3bl8AMb GAUSAHUE HA NEePBOHAUAIbHOE
CcOCMOsiHUe NOBEPXHOCMU, UCNOILb30BANIUCH PACEOPDI.



Knrwouesvie cnosa: xomnosuyus, ocghuo unous, no8epxHocmv, XUMUHECKAS
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CMOUKUM.

Development and production of devices on the basis of phosphide india (InP)
with high mechanical and operational properties forces to conduct large volume
of preliminary technological researches on selection in relation to phosphide
india, the modes of carrying out each technological operation of production of
devices (field transistors). The researches on development of technology of the
field transistors of Shottky (FTS) conducted by us with normally open channel
on InP also belong to works of such plan. For production of transistors epitaxial
and ion leghirovation layers of phosphide 0,1+0,2 mcm thick with concentration
of free electrons 0,8+1-10"" cm™ were used. Substrates on the basis of InP it is
received by Chokhralsk’s method [1].

The choice and development of optimum methods of cleaning of a surface of
materials, formations of necessary structure is one of the most current problems
for the electronic and electro technical industry. If to consider manufacturing
techniques of field transistors with Shottky’s lock, then it is based on three main
operations: chemical etching, photolithography and metallization. Operation of a
photolithography and the modes of its carrying out practically do not depend on
features of composition (metal - an oxide layer - the semiconductor). At the
same time chemical etching and the modes of formation of metal coverings
substantially are defined by physical and chemical properties of the
composition.

Analyzing the results of researches and data of other authors [2] given earlier
it is possible to come to conclusion that characteristics of contacts of
composition metal - india phosphide (M-InP) depend on physical and chemical
properties of a surface of composition on the basis of InP which substantially are
defined by the modes of its preliminary processing influencing a surface
stekhiometric, thickness and phase composition of own oxides. As chemical
treatment belongs in the way of influence having the most expressed impact on a
condition of a surface. The right choice of the modes of its carrying out is of
particular importance when developing metals of formation of barriers of
Shottky with the reproduced parameters.

In ours a research influence of chemical treatment on parameters of
composition M-InP was estimated on VAC (volt-ampere characteristic) and
VCC (volt - capacitive characteristic) contacts of Au-n-InP (100) (S=4-10" cm?)
created by method thermal dusting gold (Au) on n-InP substrates (N,-N, 10®
cm®) which are at a temperature of 403+423°K. As chemical reagents which can
have an impact on an initial condition of a surface solutions were used. All
substrates before chemical treatment were exposed to deep chemical etching in
Br,CHCOOH solution. After production contacts were exposed artificial aged
by their endurance at T=363+373°K within 18 days.



The main results received during the conducted researches on their basis can
be concluded:

1.Chemical treatment really is an important factor of management of the
superficial InP properties leading to change practically of all parameters of
contacts Au-n-InP. Apparently at variation of a type of chemical treatment
ideality coefficient VAC, height of @* barrier and tension of breakdown can
change respectively within 1,06+1,8; 0,35+0,68 eV and 3+10 V [3].

2. Processing in solutions on the basis of inorganic acids gives InP surface
with the minimum thickness of own oxide. In our case it is shown in proximity
of n k 1,7 values; do=0,45+0,7 nm and small difference in the sizes @,
determined by straight lines, the return VAC and VFC. At the same time
solutions on the basis of alkalis, to H,0,-H,O and Br,-CH,SOON leave on a
surface after processing rather thick own InP oxide dy=1,25+2,5 nm. InP
composition surface before sedimentation of metal needs to be processed in acid
solutions on the basis of HF, HCI, H,SO,4, H3PO,4. At the same time preference
should be given to H,O H,SO,4 H,0, solutions giving the minimum dispersion of
parameters of contacts on the area of a plate.

3. The technology of formation of own oxides has the big functionality
providing it broad prospects for application in the industries of modern
electronics.

4. In chemically processed method, the produced field transistor with
Shottky’s lock has the improved operational and mechanical properties, will also
become radiation resistant.
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