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potassium ~s 90 V, Li~ 30 V, As ~ 20 v, These differences
cannot be explained by differences in the initial resistivities

of the germanium, The growth of current is attributed to:

1. tunnelling by a Zener mechanism; 2, impact ionization of atoms
within the junction by the current carriers in the strong electric
fields of the Junctions, In diodes prepared from material of
greater than 0.582 cm the current growth is by impact ionization.
The differing critical voltages are due to the differing depths of
the energy levels associated with the impurity atoms. This depth
determines the field at which ionization occurs. The dynamic
characteristics of diffused

shown in Fig. 4; i isti re plotted in Fig,5,
I mA cm2 vyg in volts, Ga-As diodes of the pP-type have
characteristics resembling those plotted in Fig.4. The method of
broducing alloyed Si diodes is not detailed, reference being made
to work by M.P.Yakubenya (Ref.3) where the wetting properties of
titanium alloyed with Ag, Ni, Cu etc ( the "active phase') are
discussed. In earlier work of the author (Ref.,l1) this system had
been applied to 51 and the nature of the bond between Si, the
active phase and the Ti was investigated, The system has
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rectifying properties, the Ti apparently behaving as an acceptor.
There are 5 figures and 3 Soviet references.,

ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom
gosuniversitete imeni V.V ,Kuybysheva (Siberian
Physicotechnical Institute of Tomsk State University
imeni V.V.,Kuybyshev)
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AUThUR - VertoprakhoV, V. N,, and Pres’r_\‘OV,_Y:_{‘:.,
TITLE: On the anisotropy of the transverse photomagnetic effect

in germanium

PERIODICAL: Akademiya nauk yYSSR. Sibirskoye otdeleniye. 1zvestiya,
no. 1, 1961, 121-122

TEXT: The p‘notomagnetic effect (FME) was discovered and investi-
gated by Academician 2 K. Kikoin. (Ref, 1: DAN SSSR, 3, 418 (1934)) .
He showed that in addition to the usual photomagnetic effect there
exists a side FME (Ref. 23 I. K. Kikoin, and Yu. A. Bykovskiy DAN
SSSR, 109, 735 (1.956)). The essence of the latter conclusion is

that when a thin plate of germanium-is_il.luminated and placed in- \
side a_magnetia.field. whose direction. forms .a certain angle © with \]\
the i1luminated gurface then besides the ordinary induced emf, a
transverse electrical field results whose direction is parallel to

the applied._magnetic filed, When & = 0, the transverse FME disap-
pears.. Experime.ntal, work on monocrystalline samples of Ge (Ref. 3:
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1. K. Kikoin, and Yu. A. Bykovskiy DAN SSSR 116, 381 (1957)) has
shown that except for zero value when ® = 0, germanium possesses

a marked anisotropy and it was shown that transverse FME does not
conform. to the theory of Kikoin-Naskov / Abstracter’'s note: Theory
no.defined /. A. A. Grinberg (Ref., 4: FIT, 2, 153, (1960)) connects
this phenomenon with anisotropical change of resistance in a mag-
netic. field. His theoretical approach to the angle effect on FME
has given results in close agreement with the experimental findings
given in Ref. 3: (Op. cit). The experimental results are given in
tabulated form of the investigation of FME anisotropy on the samples
of n-germanium (these results were reported at the Vsesoyuznaya
konferentsiya po radioelektronike (All-Union Congress of Radio-Elec-
tronics) in Kiev during January 18 - 25, 1959) whose illuminated
surfaces. were parallel to the crystallographic planes (100) and
(110) / Abstracter’s note: Numbers refer to Miller's indices_/.
These were compared with the theory suggested by Grinberg. or
crystallographic plane (111) the results obtained agreed with the
results of angle effect on FME given in works Refs, 3 and 4 (Op.cit)
The samples were cut from monocrystalline ingot of Ge. ( F = 8 ohms.
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cm) and 12 discs were cemented together with tin on a common axis
through a symmetrical center of determined crystallographic direc-
tions. After corresponding chemical treatment of the surfaces with
perhydrol, to remove the layer cracked by mechanical treatment, the
samples were placed in a uniform electromagnetic field, the dlsc
bases being parallel (¢l = 0) with the direction of magnetlc field.
The angle effect on the potential of FME was measured when the side
of the. disc was. illuminated with a white light in a magnetic flux
of_ 5000 gauss., Considering that samples were cut to the accuracy
of a few degrees, then agreement of the angle effect on transverse
FME with the theory (Ref., 4: Op.cit) can be taken as proved. The
tensor caomponents. #;klm calculated according to Grinberg for
planes (100) and. (110) are given in the table below. The samples
were used. to measure. the resistance change in the magnetic field

at differently orientated vectors of electrical and magnetic fields
and results obtained agreed in the main with published data (Ref. 6:
G. L. Pearson, H, Sulh, Phys. Rev., 83, 768, (1951)); (Ref., 7: R, G,
Annayev, A, Allanazarov, DAN SSSR, 118, 47 (1958)); and (Ref. 8:

R, G. Annayev, A, Allanazarov, DAN SSSR, 132, No 3, 557, (1960))
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On the basis of this investigation the area diagram of anisotropic
photomagnetic effect was constructed; it was found to possess 6
maxima in plane € 100>» and 8 minima in plane £ 111> ., It is pos-
sible that further analysis of FME could result in revealing the
forms of isoenergy planes (surfaces) in investigated material. The
authors express their gratitude to Ye. M. Samoylov for his assistance.
[ Abstracter's note: Essentially a complete translation / There are

2 figures, 1 table and 8 references: 7 Soviet-bloc and 1 non-Soviet-
bloc, The reference to the English-language publication reads as
follows: G. L. Pearson, H. Sulh. Phys. Rev., 83, 768, (1951).

ASSOCIATION: Institut neorganicheskoy khimii, Sibirskogo otdeleniya,
AN SSSR (Institute of Inorganic Chemistry, Siberian
Section, AS, USSR); Sibirskiy fiziko-tekhnicheskiy
institut pri Tomskom gosuniversitete im. V. V. Kuyby-
sheva (Siberian Institute of Physics and Technology,

State University of Tomsk, im. V. V. Kuybyshev)
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were immersed in a solution containing 20 ml of NaOH and

4 ml of 30% Hp0, (G.A.Averkiyeva, 0.V.Yemel'yanenko, Ref,l)

After this treatment they were washed in boiling distilled water,
Fig.l shows the temperature dependence of the electrical {
conductivity and carrier concentration calculated from the Hall
measurements under the assumption that the hole concentration was
negligible. It is estimated from the slope of the curve
representing concentration as a function of temperature that the
activation energy of the donor impurities was 0,12 ev, Fig.2
shows the thermoelectric power as a function of temperature for two
gallium arsenide specimens at different average temperatures.

Using the Pisarenko formula (Ref.2) the magnitude of the effective
mass of the carriers was estimated to be of the order of 0,27 mge.
The experimentally determined temperature dependence of the
concentration was compared with its theoretical value computed
from the formula
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68 = x+'Na{{ f’,;'{:(Nn'_'Nn)]m _ .
| n "'_'2 1 + (K;-i-l\’.)e ! } !

K, = (2rm:k T |h2)%2 e~ SealkT '

where Np and N are the donor and acceptor impurity
concentrations, m’é is the effective electron mass, and ASA

is the donor activation energy. it was found that
Np= 1.18 x 1018cm=3 and Na 2 1.10 x 1018cm=3.  In addition, the
contact potential difference of gallium arsenide specimens relative
to a standard platinum electrode was measured. The measurements
_were carried out on polished and etched specimens in air and in
vacuum at various temperatures in the range 20 to 85°C. Fig.h
shows the temperature dependence of the contact potential |
difference of germanium and gallium arsenide in air. The {\
continuous and dashed curves refer to etched and polished specimens V
respectively. Fig.5 shows the contact potential difference as a
function of air pressure after etching. Fig.6 shows the variation
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in the contact potential difference on heating in vacuum,

A quantitative analysis of these results it not given since the
specimens were polycrystalline and the results are therefore said
to be "not entirely relicoble'. The general conclusion is that
changes in the surface properties of gallium arsenide are
associated with the properties of surface compounds formed during
the etching process and subsequent adsorption of components from
the surrounding medium. Students I.A.Vinitskaya and
L.Ye.Smirnova took part in the measurements. Acknowledgments
are expressed to the Senior Scientist of SFTI, Candidate of
Physical Mathematical Sciences A.P.Izergin and Engineer
V.A.Zgayevskiy of the Technical Division for taking part in
discussions of the results. There are 6 figures and

6 references: 3 Soviet and 3 non-Soviet.

ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri
Tomskom gosuniversitete imeni V.V.Kuybysheva
(Siberian Physicotechnical Institute at the Tomsk
State University imeni V.V.Kuybysgev)
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- AUTHOR: Kateyev, G. A, Presnov, Cheglokov, Ye. I.; Zgeyevakiy, V. E.;

UTITIE: Effect of physicochemical conditions of surface on the permmeters of

J germantum p-n_Jjunctiong®[Report of the All-Union Conference on Semiconductor

_i Devices held in Tashkent from 2 to 7 October 1901] :

© ¢ AN UzSSR, 1962, 198-205
ngIc TAGS: germenium transistor, germanium transistor stebiliration.

and position of energy levels of impurity centers and also the reconbination

I -1
-~ I §
~ B :

D eurrent-gein vs. surface cherge and current-voltege curves are yresented.

Card 1/2 , . e
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. SOURCE: Elektronno-dy*rochny*ye perekhody* v poluprovodnikakh, Tashkent, Izd-vo

| ABSTRACT: Complex chemical end edsorption cotipounds detemine the concentretion

- ccnditions end conductivity of the semiconductor. Theoretical end experimental

| studies of the surface conditions reported in the article were intendéd to help

. 1n solving the problem of stebilization of Ge devices. Effect of the surface

' potential on the paramelers of semicorductor devices is considered, and theoretical

- pents were conducted with P-5 and p-6 apen~type Ge transistors which were treated
“with emines {aniline, dimethyleniline, aniline black, quinolirne, triethylamine)
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-1 Or with As, Se, Mg, Zn. The emine treatment brought about the following results: i
(1) emine adsorption lowers the reverse caollector currents; (2) it also affects ;
; the gain which increases or decreases ‘depending on the Yasicity of the amine 4n ;
{question; (3) dursbility of the adsorption bond, which'is connected with the semie
, conductor-device stability, depends on the type of emine used; (4) emine treatment
1 makes the surfeace cherge less negative, Detailed explanations of the ebove re. . i
i Sults are offered, Adsorption of elementary substances has revelsed that As , Se, | LT
‘Mg increase the gain end decrease the collector cyfrents; as the reverse effect. A
' Protective coating of treated surfaces by RPE-401Vand EM-50 Venemels was also tested,
. iOrig. art. hes: 4 figures, 8 formules, and 3 tatles. \g ' .

| ASSOCIATION: Akedemiya nauk SSSR (Academy of Sciences SSSR) Akademiya nauk
?Uzbekskoy_ SSR (Acedemy of Sciences UzSSR) Teashkentskiy gosudarstvenny*y universitet
! Teshkent State University)

i

- | SURMITTED: 00 . DATE ACQ: 1SMsy63  -ENCL: 00 R
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| AGGESSION NR: AT3002455 5/2935/62/000/000/0211/0217

; ¢quUTHOR: Katayev, G. A.; Presnov, V. A.; Batuyeva, Ye. N.; Katayev, Yu. G. 77//
: i Lyuze, L. L. T :

U
| !
R | TITLE: Effect of adsorption &f somejamines by the semiconductor upon the
! | fundamental parameters of germaniuthransistors (Conference on Surface Properties
|

_of Semiconductors, Institute of ectrochemistrv, AN SSSR, Moscow, 5-6 June 1961)

T

f  SOURCE: Poverkhnostny*ye svoystva poluprovodnikov, Moscow, Izd-vo AN SSSR, 1962,
g - 211-217 .
H | . ;_

X | TOPIC TAGS: semiconductor, adsorption, amine adsorption, transistor, germaniun
ftransistor .

ABSTRACT: The following aliphatic- and aromatic-series amines vere used in the
‘ experiments as adsorbates: hexamethylene-diamina,7trieth lamine,/ammonia,
| p~-phenylenediamine, p-toluidine, dimethylaniline,/ benzidine, an ine, beta-
' naphthylamine, diphenylamine, aniline black. The results of adsorbing Dby type
. P-5 transistors aret (1) Reverse collector curreats have decreased; %2) Gain has

. inereased or decrcased depending on the amine tasicity; (3) Adsorption bond L
" strength as judged by the time stability of the transistor parameters depends

. on th7 amine naturej (4) Surface charge has become i1ass negative!, The above

"Card 1/2
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: phenomena are explained by donor-acceptor interactions between the adsorbed
{molecules and Ge surface. Orig. art. has: 3 figures, 4 formulas, and 2 tables,

EASSOCIATION: Tomskiy gosudarstvenny¥y universitet im, V, V. Kuyby®sheva
. (Tomsk State University)

SUBMITTED: 00 DATE ACQ: 15May63 ENCL: 00

SUB CODE: PH NO REF SOV: 003 OTHER: 005

e M i 2 o e e e

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R70013‘42'7‘

v . _ .
L 18996-6 EPF(c)/EWP(q) /EWT(m)/BDS  AFFTCYASD  Pr-k  RM/Wi/
JQ7MNY7JG;AB |

- ACCESSION NR:"AT3002456 - ~ 8/2935/62/000/000/0217/0221 20

, &
.-/ AUTHOR: Presnov, V. A.;_lLyuze, L, L, A o7
' gTITLE: Effect of amine gdsomtiqnl‘gn the surface charge in _germaniug {Conference
. on Properties of Semiconductors, Institute of Electrochemistry, AN SSSR, Moscow,
5-6 June, 1961]

<
. SOURCE: Poverkhnostny®ye svoystva poluprovodnilkov, Moscow, Izd-vo AN SSSR, 1962,
. 217-221

,:TOPIC TAGSt amine adsorption, germanium, semiconductor, surface charge

. ABSTRACT: Experiments are reported with the effect of adsorption70f triethylamine? {'
| hexamethylene-diamine /] aniline black, diphenylamine, and beta-naphthylamine by :
i high-resistivity germaphium, Surface potential was measured by the a-c field-effect '
.method. A special holder for the Ge specimen was designed (drawing given). ;
. Strongly basic amines caused a considerable decrease in the negative charge.
-Weakly pbasi amines brought about an increase in the hegative charge. Orig. art.
-hast 2 figures, 1 formulas, and 2 tables,
- Card 1/2 :
i ASSN: Tomsk &tate University.
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S AUTHOR- Presnov, V. A,y Gaman, V, I.; 31rotkin A. A, 7 : '
* e e St i
- . 1

%TITLE: Effect of a low-melt glass coating on the characteristics of silicon p-n
. junctions [Report at the All-Union Conference on Semiconductor Devices, Tashkent,
2-7 October, 1961] :

SOURCE: Elektronno—dy*ro“hny*ye perekhody* v po’Luprovodnikakh Taahkent, Ied=vo
" |AN UzSSR, 1962, 254-258

TOPIC TAGS: silicon transistor, silicon junction. .

- ABSTRACT: Excessive surface leakage currents in silicon p-n junctions cause para-

meter instability and other undesirable effects. Theoretically, these currents can !

"ibe suppressed by coating the silicon with a low-melt glass. Two types of glass were |
iinvestigated experimentally: As =~ 8 «1Iand As - § -~ Tl; they melted at 500-600C.

iTheir & and & at 9.24 x 10° cps are reported in the article. Al-n-silicon

‘junct* ons were coated with glass, measured, then subjected to -60 +130C cycle

,three times, and measured again. The results were inconclusive: some specimens :

iexhibited increase, some decrease in the reverse currents; in other specimens the e

)
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' reverse currents did not change. Tl~glass coated D808 stabilitrons showed deteriora- ’
" ition of characteristics, The results are discussed and partly attributed to chemi- :

i

!sorbed molecules on the surface of silicon. Orig. art. has: 2 figures, 5 formulas,
and 2 tables. .

ASSOCIATION: none : o : | -
|SUBMITIED: 00 DATE ACQ: 1:May63 . ENCL: 00 ;
' iSUB CODE: PH, GE : ~ NO REF 50V: 002 . ~ OTHER: 009 :
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_“AUTHOR: Presnov, V. A.j Vyatkin, A. P.; Novotnyty, S. I.; Khludkov, S. S.5 - 56 ? |

i

1
i

‘Vilisovs+#is Ao

TITLE: Investigation of rectifying properties of ,galliu‘ﬁ arsenide [Report at the
] ;A],l-Union Conference on Semiconductor Devices, Tashkent, 2-7 October, 1961]

i . .
B SOURCE: Elektronno-dy*rochny¥ye perekhody* v poluprovodnikakh, Tashkent, Izd-vo
;AN UzSSR, 1962, 259-266 :

TOPIC TAGS: Gahs rectifier
'ABSTRACT: The work is a continuation of research in point-contact diodes and
‘diffusion junctions in p-type Gals (Presnov, V. A., at al,Reports at the 3-rd !
- Yuz Conference on Modern Dielectrics and ngiconductors , Leningrad, 1960). GaAs was :
prepared with resistivities from a few 10"4 to 1¢"% ohm.cm. Only n-GaAs exhibited |

‘good rectifying properties: diodes with 0.005~0.01 ohm,cm resistivity and
110717 - 10738 cm™3 electron concentration showed a good rectificaticn factor, large !
forward currents, low cutoff voltages, and reverse voltages of 5-10 v. Higher- !
;resistivity diodes showed a higher reverse voltage, a smaller forward current, and

cerd 1/2_
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‘a high cutoff voltage. Current-voltage characteristics were measured within !

" 120=350C, Effect of strong olectric fields on Gahs ohmic peint contacts was measured

B with 20-microsec pulses at 250 opsj it was found that the strong field. produces :
< ),Earriers by ionizing impurity centers. Also effect of forming.on the current-voltage
bharacteristics was measured, A separate investigation was made of diffusion p-n l
- junctions of p-GaAs: current-voltage characteristics of junct3ons obtained by ‘
ldiffusion of Ge, Se, and S were measured. "The authors express; their deep gratitude

to A, P, Izergin who prepared GaAs and to B, A, Selivanov, A, h. Palkin, and ‘

_iP. T, Zakharov for their help in the work." Orig. art. has: 9 figures and 2 formulas

—~ren

~ 'ASSOCIATION: none

SUBMITTED: 00 DATE ACQ: 15May63 , mcL: o0 | |

- lSUB CODE: PH . NO REF SOV: 009 | OTHER: 006 | 7
ieC::lrd 2/2 . B %
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AUTHCORS : Arivov, XM.. Malisova, Ye.V., Presnov, V.i.,
Chernova, N.V.

TITLE : The properties of germanium alloyed with titanium

rirICDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika.
no.2, 1962, 108-113

TIXT: The Ge-Ti alloy was formed by the diffusion of a thin [ilm
of Ti deposited on germanium in a vacuum and then heated to &CC°C
for 8 hours. The samples were subsequently annealed at 45C°C for
7 hours and then cooled slowly. Under these conditions the
concentration of Ti changes exnonentially with depth in the sample,
In order to obtain data for & nmore uniform distribution,
measurenents were made on the face of the sample which was
initially coated with Ti and then ground after alloying. The
electrical conductivity and Hall effect in alloyced and contirol
samples were rneasured for temperatures in the range 10C to LEO°K.
The temperature dependence of these parameters for the alloyed
samples had the same general form as for Ge. Typical values for
the concentration of donors and acceptors in n-type sanples are
Card 1/2
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Ny = 4,79 x lClscn 3; Ny = 4,71 x 1015cm=3 and in p-type

N5y = 2.4 x 10l5em=3 and N, = 2.58 x 10156m-3. It is shown that
atoms of Ti have a large dlffu51on coefficient in Ge Lo
{0 = 5.5 x 107 7cﬂ~/sec,. In the germanium lattice titanium 1
nroduces acceptor levels with £E = 0.2 eV. The adsorption of

atoms of Ti on the surface of Ge is accompanied by a lowering of

the ncgative surface charge. It is possible to formwm an inversion
.-iyne layer on the surface of p-type germanium owing to the

crmation of a positive surface charge with the a;sornt:on cf a

large quantity of Ti atoms. The diftusion of atoms of Ti into
cermanium from a film is accompanied by the formation of electron-

Lole transitions; hence it can be used in the preparation of

diodes and triodes. here are 5 figures.

4

.J)’

¢

AS50CIATION: Slblrsklj fizilko-telhnicheskiy institut nri Tomsikom
: zosuniversitete imeni V.Y .Kuybysheva (3iberian
Pny51cotechn1cal Institute at Tomsk State University
imeni V.V.Kuybyshev)
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The problen of calculating the

A*IIBV-type semiconducters

ITLE

vagloplcal. Fizika tverdogo teliy, v. 4.

TELT- As forbidden vand width calculatiorns

2
-
L

2

constants, d - length
eifective egquilibriuzm

% * .
Zp = 250121/;; ¢ ny
i i

r
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with the Ormont formula

i i ‘ vhicl asy measure
qire the determination of constants which are not easy to sure,

v . s :
A Bl~ﬁype semiconductors another formula 18 proposed
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Phe prorlem of calculating the forbidden-...B102/B138
n.o1s the maln gquantun numoer of the i-th tind, Zi 15 the offective - e

1
of the i-th nueleus and ¢, the nuaber of i-atoms forming one molecule of

i
the compound under review. The etfective nuelear charge ia calcularned

{rom Z* = Z-0, where ¢ iy the screening facteor. The resultls of nuperi: .’
ralculaticns are compured with experimental results and those from tre
Srmont formula (B. F. Ormont. DAl SSSR, 106, 687, 1956; N. F.
2hFER, 31, 509, 1957). fThere are 1 tuble and 4 references. 3 Zovi:t urd
i non-Scviet. The reference to the English-language publication rewds as
Tollows: 3later, Phys. Rev, 38, 1109, 1935.

SUBKITTED Oz*ober 4, 1961

Legend to the tuble. (1) calculated with Eg. (1)

;

measured
calculated witn the Grmont
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_ 1Jp(c)__R/D__
ACC NR: ARG019907 SOURCE CODE: UR/0275/66,/000/002/8003/B003

AUTHOR: Precnov, V. A.; Katayev, G. A.; Lyuze, L. L.
e AYY
1}
PITLE: Study of the effect of film forming substances on the electrical and physical
properties of a germanium surface .
i
SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 2B21

REF SOURCE: Sb. Poverkhnostn. i kontaktn. yavleniya v poluprqvodnikakh. Tomok, Tom=
| skiy un-t, 1964, 47-58 )

TOPIC TAGS: germanium, surface film, film forming substance, paint, electric field,
photoconductivity K &LsFc7R/C PRroperTrY
ABSTRACT: The work was conducted in an effort to agcertain the possibilities of .
stabilizing the purface of Ge using film forming substances. The effects of glyp-
talVenamel, H\ﬁ aoquer P drying oil, and rosin were considered. The effect of

the field on a large sine signal and stationary photoconductivity were used for
| measurements. I. V. [Translation of_abstract]

SUB CODE: oy, 20 -
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ACC NRi AR6019917 SOURNCE CODE: UR/0275/66,/000/002/B049/B049
AUTHOR: Katayev, G. A.; Otmakhov, I. I.jPresnov, V. A. 3/

P

e e e v

TITLE: Stabilization of parameters for germanium T-n junctions in a shell-less

version %

SOURCE: Ref, Zh. Elektronika i yeye primeneniye, Abs. 2B395

REF SOURCE: Sb. Poverkhnostn, i kontaktn. yavleniya v poluprovodnikakh, Tomsk,
Tomskly un-t, 1964, 170-176 ‘

TOPIC TAGS: p-~ junction, germanium semiconductor, semiconducting film

ABSTRACT: One of the methods for protecting germanium p-n junctions with film form-
ing substances of organic origin, and subsequent additional processing, io re:i/.‘ucd.
Processing is done by the diffusion of low molecular and albuminous subatances
which results in a reduction in the number of structural defecta in the film.! UType
p~5 germanium devices were used in the experiments. Devices protected in this man-
ner withstood tropical moisture tests well. Has tables containing the results of
tests of devires, the surfaces of which were processed in various ways. V. Ye.

[Translation .f abstract]

SUB CODE: 20, 09
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PRESNOV, V.A.

On the function of acid-base intersction., Izv.vys.uzh.zsv.; fiz.
n0.4:115-117 '62. (MT2 15:9)

1, Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom gosudarsivennom
universitete imeni V.V. Kuybysheva.
(Acids) (Bases (Chemistry))
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Films of gallium arsenide and their
L. G, Lavrent'yeva, M. 0. Vilisova,

On the physico-chemical na

érsenide with metal
\Presented by A. N.

Report presented at th
Kishinev, 16-21 Sept 1

Properties. y, A, Presnov,
I. K. Kovalev.

ture of the formation of contacts of gallium

s. V. A. Presnov, A. N. Vyatkin.
Vyatkin--10 minutes).

e 3rd National Co
963

nference on Semiconductor Corizo: nds,

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0013429



-RDP86-00513R001342
VED FOR RELEASE: Tuesday, August 01, 2000 CIA-RD
"APPRO : 12y, Augy

LR A LR B AR VL R ST L
b LA 2 R s TIn ol P T

|1 23930060 ;VEP?(C)/EPF(D)-2/EPR/31.IP(1{) /EHT () /Ewp(b)/T/EL;'P(v)/E7ZP(f)/Pf-£;
o Pr-&/psz Pusy IJP(e) . JD/HM/JG/MLK i
- ACCESSION MR: ATHo30809 - T

, o | e -5/0009/65/000/000/0293/oe99
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L TITIE, . Fonhation‘, ‘8tructur

: , e and Properties of f onduc- .
L . tors and metals . S T T

15ed Junction between semic

.. SOURCE: ANUkrSSR Institut météllo};ér&mild'i;'spet,siél'nykh 8plavov., Poverkhneg-
toyye yavientys i rasplavakh i protsessakn porochkovoy mete)illurgii (Surface phe-

S nomena: in Hauwld metals d Processes in gqxder‘metallurgr © Kiev, Izd-vo AN
| USSR, 1983, 295255 4 T i 5

. (see Tables 1 ang 2 of the Enclosure) ang indicate ‘that g
_ forms whep rugicn of GaAs and Ay occurs in' g vaci
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formai;ion mechanism for GaAs vith Ag. The compomd. ccmprises a. 'beta phase of the -
vt,syatem Au-Ga _contains 30 -atom. %.Ga and polymorphic conversion to the gamma phase
‘48 possible. Au 1ntere.cts with ‘Ga, the QaAs decouposes and the volatile ccmponent
. As escapes. A gaseous argon viromnent slows th2 breakdown of GedAs, hence the
~-derived alloy is eutectic and has gold as its basic couponent. "‘I‘hermographic
2 e.nalysis was cerried out by L.M. Kmsil'nikove.." Orig a.rt has: 2 tables, 3
grapha and J. 111ustration. L i

ASSOCIATION : Sibirskiy fiziko-tekhnicheskiy insti.tu:t ‘l'ansk (Siberie.n Institute
'- for Physics. and Technology) :

ﬁ‘sm*um 2}Nov63’ L ' ENCL. 5 SUB CODE: S§

O'JEEROOJ.
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ACCESSION NR: AT4030810 §/0000/63/000/000/0300/0308

Ioleva, 0. B v“‘“. A.; Rubashov, M. A.; Yakubenya, M. P.; Stroganova, V. V.;
IV].eVa’ O-H. P o

TITLE: The physico-chemical nature of the formation of stable bonds between dis=
similar substances

SOURCE: AN UkrSSR. Institut metallokeramiki i spetsial'ny¥*kh splavov.
Poverkhnostny¥*ye yavleniya v rasplavakh i protsessakh poroshkovoy metallurgii
(surface phenomena in liquid metals and processes in powder metallurgy). Kiev,
Tzd-vo AN UkrSSR, 1963, 300-308

TOPIC TAGS: glass, ceramics, metal, oxygen, oxide, acidity, alkalinity, rare earth
element, alumina

ABSTRACT: The authors investigated the soldering of dissimilar substances such as
glass, ceramics, and metal, and traced the historical basis of this research. Through
a series of mathematical arguments they distributed the oxides of metals according

to the increase of their acidic properties. The reaction of rare-earth element
oxides La203 and Y50, with Alp0, was studied and results were presented in tables.

The mechanism for %orming the complex compound, which leads to the origin of a

Cord 1/2
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ACCESSION NR: AT4030810

stable bond between dissimilar substances, was attributed to electron processes.
With the approach of the oxides of aluminum and the rare-earth elements, suitable
conditions arose before the donor-acceptor interaction. Atoms of aluminum oxide
served as the acceptors and the atoms of the rare-earth oxides served as the donor.
However, Al O3 with B,0, also yields a complex compound with aluminum oxide serving
as the electron donor. Orig. art. has: 3 tables and 7 formulas.

ASSOCIATIO&: Sibirskiy fiziko-tekhnicheskiy institut, Tomsk (Siberian Physical
Engineering Institute}:

SUBMITTED: 23Nov63 i DATE ACQ: 16Apr64 ENCL: 00

SUB CODE: ML ' NO REF SOV: 008 OTHER: 001
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PRESNOV, V.A,; GAMAN, V.I. i
Intemivérsi'ty scientific and technological cornference on B
semiconductor physicg. (surface and contact phencmena). Izv.
vys. ucheb, zav; fiz. no.1:176~-177 163, (MIRA 16:5)
1. Sibirskiy fiziko~tekhnicheskiy institut pri Tomskom sr—

gosudarstvennom universitete imeni V.V.Kuybysheva,
(Semiconductors—Congresses)
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Tunnel effect in films of degens
ucheb, zave; iz no.5:174-176

1. Sibirskiy fiziko-tekhnicheskiy lnstitut pri Tomskom puandnrat-
vennom universitete imeni V,V.Kuybysheva.
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"Phermographic investigatiocns of silicate glasses of Na,0-510, system."

report submitted for 4th All-Union Conf on Structure of Glass, Leningrad,
16-21 Mar 6h.
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V cped.s GAMBL, V.i., dotu., otv. red.;
PRESNOV, V.A., prof,, otv. red.; W K » ¥ ﬂ{d s
© T MIFYOEYRVA, 2., assigtent, oLv. f6d.
s ~rand ral 1 Y-
[Surfnce and jurction gffects in ,emi;onuuctcrs] rovgr{
g -ontakt iavleniia v soluprovodnikekh. Tomsk,
nostnye i kontakinye javleniia v solupt e 1851)
o ) y flilde S-
Izd-vo Tomskogo univ., 1964, 505 b IR

1. Tomsk. :ibirskiy fiaiko-tekhniche sty nauehno-isalodo-
. . L] .
vaiel'skiy institwut.
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{ACCESSION NR: AT5020uul UR/0000/61/000/000/0005/0019 /. -~

Wt

"AUTHOR: Presnov, V. A.’(Professor)

—_ A A Gt o 150

/,'4-:_ + _/
TITLE: The part played by surface effects and contact phenomena in the opera
semiconductor devices , y

25,0

ASOURCE:vJMezhvuzoyskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovodni-
kov_(poverkhnostnyye 1 kontaktnyye yavieniya). Tomsk, 1962. Poverkhnostnyye i kon-
taktnyye yavleniya v poluprovodnikakh (Surface and contart phenomena in semiconduc- ;

tors). Tomsk, Izd-vo Tomskogo univ.Qy}gﬁu, 5-19

:TOPIC TAGS: semiconductor device, surface property, crystal surface, molecular
_electronics, circuit microminiaturization, semiconductor research

(ABSTRACT: The electric parameters of crystal semiconductor diodes and transistors
as well as their stability are determined to a considerable degree by the state of

s
i
|
the semiconductor surface. Parameters such as the transmis$ion coefficient and the |
-inverse current of the p-n junction depend to a great’ extent on the rate of surface ;

‘recombination of impurity carriers, which is a function of the state of the surface.
Noise and leakage currents in semiconductor devices are also determined by surface

i
- Card 1/2 ;
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‘phenomena. The author Surveys some of the literature on surface effects and contact

phenomena in semiconductor devices. Under certain conditions surface effects may
there are no foreign atoms on the surface. Th

devices. Orig. art. has:

ASSOCIATION: Tomskiy gosudarstvennyy universjitet {meni V. V. Kuybysheva (Tomsk

State University)
f v/
" SUBMITTED: 060ct6l ENCL: 00 SUB CODE: EC, SS

'NO REF SOV: 016 OTHER: 014
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iACCESSION NR: ATS020448 UR/0000/6Y4/000/000/0039/0045 '
\!q'& "fvl« 11/,{( Aas . -
\AUTHOR: Katayev, G. A.; Presnov, v. A. (Professor); Lyuze, L. L.; Batuyeva, Ye. N. <
! i -
ITITLE: The effect which various substances wave on the electrical and physical P
iproperties of the surface of germanium gmi
'l ) ’ . (2
;SOURCE:Q&Mezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovodni-
" ikov {poverkhnostnyye { kontaktnyye yavieniya). Tomsk. 1962. Porverkhnostnyye kon- |

& Taktnyye yavleniya v poluprovodnikayp,(Surface and contact phenomena in gemiconduc-

tors). Tomsk, Izd-vo Tamskogo univ.), 1964, 33-46 -
UY1'%= -

TOPIC TAGS: rmanium semiconductor,’surface property, crystal surface, molecular

e
interaction, semlconductor research

ABSTRACT: An attempt is made to explain the physicochemical nature of phenomena i
| shich take place during {nteraction of the natural surface of germanium with a chem- D
jcal medium. The following effects are taken into consideration: 1. Interaction R -
with the germanium surface atoms, which causes a radical change in the surface due :
to the formation of a new surface compound {sulfide, nitride, etc.). 2. Interac-
tion of adsorbed molecules with germanium gurface atoms due to various forces

Card 1/3
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ACCESSION NR: AT5020u48 &

i(physical and chemical adsorption). This may cause changes in the parameters of the
'surface states as well as the appearance of new levels. These phenomena are com- l
ipletely reversible in the case of physical adsorption. 3. Interaction of adsorbed |
molecules with molecules of water, oxygen and hydrated oxide in the oxide layer and |
‘at the germanium-oxide interface by various mechanisms. It is found that the inter-
‘action of various substances with germanium causes a change in the surface charge. |
The negative charge of an etched surface is usually reduced by chemical treatment, :
and sometimes even changes sign. The effect of various substances on the germanium :
'surface is a change in the parameters of the "fast" states. A change is noted in
jthe recombination velocity, which at times may be considerable. There is a sharp
reduction in recombination velocity as a result of quinone treatment. Various sub- ! i
'stances are specific in their effect on the "fast" states. This effect cannot be ;
-interpreted on the basis of electrostatic interactions alone. The adsorption pro-

fcess is reversible in many cases (nitrobenzene, chlorobenzene, etc.). Chemical ! .
treatments are discussed in which redox systems take part (e. g. quinone-hydroqui- - *
none). It was found that quinone is very effective in reducing recombination by

eliminating the acceptor level. Water causes large leakage currents due to the H, 0%

don in the monomolecular water layer (the "relay-race" effect). The mechanism of

‘the effect of various substances on the "fast" state is not ¢lear on several points.:

Card 2/3 - e e :

oy e e e s g v e

IDEACOLRRLLR TR S Sl o Mgt o i)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

~ L ow28i-66 ;
!:Accsssxou NR: AT5020448 : ‘ e

Further theoretical and experimernta ' seedad thia:
art. has: 6 foreatan %p rital studles are needed in this direction. orig.

iASSOCIATIONé rone
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“VAAUI'HOR"‘ Pree.nov v, A Professor); g! s A.; Lmze, L L, ; Batgmgz Ye. 15-'
Otmakhov, RN :

_:':TITLB'I The effect of film forming substances on the e‘ec vical and phys:.cal px‘o-"'
~.perties of the surface of ge mggi In. 4// L -

SOURCE __Mezhngxskava n311Chno~tekhn1cheskava konferentsiva po fizike poluprovod-
“nzkov (poverkhnostnyye i kontaktnyye yavleniya), Tomsk, 1962, Poverkhnostnyye 1 |
'kontaktnyye vavleniya v poluprovodnikakh. (Surface and contact phenomena in se-m-
iconductors) Tomsk, Izd-vo Tomskogo univ., 196k, 47- 58

.-‘TOPIC TAGS‘ surface property, ‘germanium. semiconductor, electmc property, crystal
surface 5 Semlconductor research electrrm recombmatmn :

ABSTRACT' -The effect whlch film—formlng substances have on the value and 3tab111-
ty of the surface potential, and on the density and energy conflguratlon of the
:levels of "fast" states is determined by the nature of the substances which appear | .
:in"the film composition. To study.the use of films made up of high molecular mate-| -
ials for stabilizing semiconductor. devices, the authors investigated several lac- |-
,quers as well as a numbez- of componenfs used. in various lachers and enamels mth 8
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regard to their effect on the electrical and physical properties of the surface of
1 ] Specimens . with dimensions of 1.5%0.6% 0.3 cm were prepared from ger- .
‘mal ' ! = ‘Before -measurements were made, the specimens}.
were etched for 3 minutes in boiling Perhydrol and washed several -times in boiling |
water, The lacquer treatment was done according to instructions. In making the
‘measurements, use was made of the field effect with a strong sinusoidal signal with}
o sta;tion;ix'y photoconductivity. Field effect curvesgare given for etched germanium
.. {-and .for germanium treated with glyptal enamel, V-I lacquer, drying oil ana rosin. -
" | Recombination  and charge curves are given for treatment with V-1 lacquer, drying
‘o1l and rosin., Treatment in glyptal -enamel changad the negative charge slightly, -
| Relaxation of surface conductivity in vacuum was considerably stronger for samples | ..
| treated in V-1 lacquer than for the etched surface. Treatment of semiconductor de-|
| vices in V-1 lacquer produces stable parameters. The high current amplification
‘factor and low reverse current are due to low surface recombination since the ope-
_pating point is beyond the maximum for surface recombination at the surface poten-

| tials produced by -the treatment, The low reverse currents of the collector are due .

' both to low recombination on the surface and to the absence of leakage along the . | .
| surface; '~ The energy. configuration apd-écugzentraqi.on of surface states were altered; -
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-by treatment in: drylng 0il. . The effect of Film- formlng subotances on the change
‘1n ‘surface potential is apparently déterminad chlefly by two factors: substances
“in the film comp051t10n which have donor-acceptor properties, and substances (or
f1nd1v1dual groups of molecules). which may interact with oxygen, the chief factor
-in determining ‘the: change in "slow". states. :The: change in surface potential from
the first mechanism is determined by the concentration and nature of the donor-ac-
‘| ceptor substances in the composition of the film. - The chief factor in the cases

-studied seems to have been ‘the second mechanism, i.e. interaction between absorbed
Qoxygen and substances appearlng ‘in the composition of the film., It may be assumed | .::
“that in some cases (drying oil, rosin) ‘the appearance. of ' a donor level and the dis~{ | :
‘appearance (or change) of the energy configuration in the acceptor level is caused |
by donor groups (bonds) in the molecules of these substances, e.g. the double bond
:7;;of ‘he carbonyl, ether or alcohol radlcals. Origa art. has' 8 flgures.

ol AssocIA'rIoN d -" nqne :
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AUTHOR: Lyuze, L. L.; Batuyeva, Ye. N.; Katayev, G. A., Presnov, V. A. (Professdaf’

analE PPN

TITLE: The effect which the adsorption of various substances has on the surface
properties of ge r'manmm

SOURCE: u\‘('Mezhvuzovekaya nauchno-tekhnicheslfaya konferentsiya po fizike poluprovod-
nikov (poverkhnostnyye i kontaktnyye yavleniya). Tomsk, 1962, m;Poverkhnostnyye 1
kontaktnyye yavleniya v poluprovodnlkakh {Surface and contact phenomena in semicon-

ductors). Tomsk, Izd-vo Tomskogo univ. 3 g],gsu, 55-78

TOPIC TAGS: crystal surface, surface property, adsorption, germanium, §§m;g9ndngtgn
research, elect/pn recombination

H Y s

ABSTRACT: The authors study the adsorption of chlorobenzene, nitrobenzene, o-hy-
vdroxyqulnollne and phthalic anhydride with regard to its effect on the density and |
uenergy configuration of recombination levels in germanium. Treatment in chloroben- :
zene gives the highest increase in negative surfa:ze charge. The recombination curve
;fov this type of treatment showed no maximum, which makes it difficult to meke any
lconclusions as to the properties of the recombination centers. Treatment in

iCard 1/4
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:nitrobenzene is of interest since the nitro group is often an active radical in lac-!
lquer coatings. This type of treatment reduces the negative surface charge which ap-
ipears after etching. When the treated specimen is aged in alr, the surface poten-

itial increases to the former value characteristic for the etched surface. Treatment

:in o-hydroxyquinoline causes a sharp increase in positive surface charge. It was i
|impossible to make any conclusions about the structure of surface centers after this
itype of treatment. Treatment in phthalic anhydride also increases the positive sup-;
‘face potential. Thus in nearly all cases adsorption of the substances is accompa~ |
§nied by a reduction in negative surface charge, especially in the case of o-hydroxy-!
lquinoline. This is explained by the displacement of adsorbed oxygen from the oxide |
! llayer, and for the case with o-hydroxyquinoline, by direct participation of elec-

T
'

CHNi L SN L

which causes positive surface charging. Adsorption cauyses a reduction in the maxi- i

_mum surface recombination velocity, which is due to asrhange in the capture cross
;section for the carriers. Adsorption of nitrobenzend and chlorobenzendgis reversi-
abo

Card 2/1 - : "
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§trons in the nitrogen atom in the volume with the <onduction band: -

'ble. In the case of nitrobenzene adsorption, levels located ve the center of the
| : - .
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:forbidden zone are shifted upward. The concentration of groups of levels located
‘below the center of the forbidden zone increases during adsorption and returns to

:the original value during aging in air (as
‘that the effects observed in adsorption of
‘anhydride are due largely to electrostatic
.sponsible for recombination. Polarization
iportant in chlorobenzene adsorption, while
"iin adsorption of nitrobenzene. Adsorption

a result of desorption). It is assumed
chlorcbenzene, nitrobenzene and phthalic
adsorption in the field of the defect re-
and dispersion effects are apparently im-
the dipole moment is an important factor
of o-hydroxyquinoline is accompanied by @

‘deeper interactions, including the formation of tonds of the type i

%A nitrogen atom which has an unshared pair
mental effects are due to this phenorenon.
t

'ASSOCIATION: none
'SUBMITTED: 060ct6h ENCL:
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takes part in this reaction. The experi{
Orig. art. has: 9 figures. ‘ :
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AUTHOR® tyuze, L. L.3 Patuyeva, Ye. H.; Klgtayev, G.'__A_.', Presnov, V. A. (Profes |

T

1
= i
3 i
\TITLE: Investigation of the surface properties of germanium and germanium devices |
‘treated in quinone 4 ;,'!
{ 1
i (A3 . .
{SOURCE:: Hifezhvuzovskaya nesuchno-tekhnicheskaya konferentsiya po fizike poluproved-
inikov (poverkhnostnyye kontaktnyye yavleniya). TomsK, 19623¢ Poverkhnostnyye 1
ikontaktnyye yavleniya v poluprovodnikakh (Surface and contact phenomena in semicon-

'ductors). Tomsk, Izd-vo Tomskogo univ., 1364, 79-¢6 !

uls’
TOPIC TAGS: germanium, semiconductor device, adsorption, surface property., crystal
|surface, quinone, semiconductor research ,;\f
i IRAL
|ABSTRACT: The quinone-hydrcquinone redox pair is studied with regard to its effect
'on the structure of fast states, since a change in surface recombination velocity !
!may be caused not only by a change in surface potential, but also by a change in the
density, and in the energy terms of the "fast gtates." In making the measurements, |
luse was made of the field effect with a strong sinusoidal signal combined with sta- i

%tionary photoconductivity. The frequency of the transverse field was 20-30 cps. !
H i
! : X
‘card 1/3 R : o
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Stationary photoconductivity was calibrated by the reduction in photoconductivity in

lthe absence of a transverse field. The dielectric was @ sheet of mica 20-30 ¥ thick.

IThe specimens were made with n-germanium having resistivities of 32, 44 and 20 Qeem

land lifetimes of 200, 150 and 300 usec pespectively. P-5 germanium devices were : s
'treated along with the germanium samples. The reverse current of the collector, the ' R
lvolume component of the reverse current, and the effective lifetife of the minority} i
icarriers were measured. Before treatment in quinone, i ; -

peroxide, washed several times in water,

‘ the devices and germanium sam=
iples were etched in dried for three hours :
iin a drying cabinet, and aged for two days in air in room conditions to stabilize §
+he oxidized surface of the germanium. Quinone tpeatment and drying were done at |
jroom temperature. Concentration of alcohol solutions was 0.5 M, concentration of §
jaqueous solutions was 0.05-0.1 M. The devices and germanium specimens were held in!
isolution for 9.5 hour. The surface potential for the etched samples corresponds to |
iminimum candactivity. After treatment in quinone, the charge of the etched surface |
{becomes more positive. .1t was impossible to measure the maximum surface recombina- !
;tion as a function of the surface potential in the etched specimens, therefore it is
idifficult to determine the energy configuration of fast surface states. The recom- .
ibination surface states in the etched samples are above the center of the forbidden

!2one. For the treated surface, the maximum surface'recombinatioh velocity is at a { .
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‘negative surface potential, and the hasic contribuiica to pecombination is from the
‘group of levels below the center of the zone. It was found that quinone treatment
‘gtrongly reduces the volume component of the reverse current., Freshly prepared qui-| v
mone solutions (both alcohol and aqueous) were not as effective as solutions aged ati
‘poom ‘temperature or heated. This is due to the formation of hydroquinone and hy- | i
‘droxyquinone, which have acid properties. Thus a quinone-bydroqninone system acts i
‘on the germanium surface. It is apparently this redox paic which is chiefly respon-
:sible for the germanium surface charge. Adsorption of qu’inone is azcompanied by a
greduction,in negative surface charge. This is explained by the desorption of oxy-
igen, which is chiefly responsible for charge in the slow states. Orig. art. has:’

't

1

|

12 figures, 1 table, 2 formulas. \

ASSOCIATION: none |

- : : . !

'SUBHITTED: 080ct6H ENCL: 00 - SUB CODE: SS \
No REF SOV: 005 © OTHER: 002 N
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AUTHOR: ~ Sirotkin, A. A;;—Gaman;_»v;éI'.(Docenﬂ)-; Mikhaylova, T. G.j Fresnov, V. A."/

‘T,ITLE:"‘ Using inorgahicﬁ' glasses for the protecticn of semiconductor devices
SOURCE: Mezhvuzovskaya nauchno-~tekhnicheskaya kenferentsiya po fizike poluproved- | -
| nikov (poverkhncstnyye i kontaktnyye yavleniya). Tomsk, 1962. Poverkhnostnyye i =~ | -
| kontaktnyye yavleniya v poluprovodnikakh (Surface and contact phenomena in semi- | .7
|- conductors). Tomsk, Izd-vo Tomskogo univ.; 1964, 131-138° :

TOPIC TAGS: } germanitim’semiconductcr,»ﬁglyas's, telluridé, selenide, incrganic oxide,
ik sulfide,_protectvive coating, glass -coating - Vv ) .

ABSTRACT: .The authors studied the use of low-melting chalcogenide glasses of N R
various compositions and-systems for protecting standard open semiconductor devices .
of Soviet manufacture. Some of the electrophysical properties of these glasses/s  {—= "
were studied, The resistivity of these glasses at room temperature lies within the, & -
-|' range . from 1013 to 1016 gecm depending on the glass composition. The resistivity

‘drops sharply with an increase in temperature being ‘reduced by 4-5 orders of magni-i-—--~

-tude at 120-180°C. - There are two methods for applying glass coatings to the semi-| =
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’-conductor devices~ a) immersion of the sémicondm_:toﬁ device in thg gl;ass melt;
b) vaporizatlon of a glass f11m m vacuum. Expemments mth' the immersion method

'vacuum uas ‘used. for these devices. Glasses containing selemum were “the best in ot
:quality and had the best adhesion ‘properties. It may be possible to create a glass| - .~
coating with a. coefficient of expansion close to that of the semiconductor device by = -
‘adding germanium to-the glass composition.  This would eliminate thermal stresses .|
caused by rapid changes in temperature during coating of the devxce. Orig. art. .
has._ 5 figures, 1 table; ' o o o

- SUB'CODE: MT, EC_. -
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AUTHOR‘ Katayev, G. A‘, Otmakhov, I. I., Presnov, V. ‘A.’ (meessor) S
: ﬁ;zm==:~,m._m“, 3 iemf -

“*s',,St%abilizanon of the parameters in gemanium =" ]unctlong,mthout casmgs

SOURCE '~“Hezhvuzovskaya nauchno—tekhmcheskaxa konferents:.xa po flzzke oluproved- | . i
nikov (poverkhnostnyye 1 kontaktnyye yavleniya).: Tomsk, 1962, Povevkhnc»stnyye i o

‘kontaktnyye yavleniya v poluprovodnikakh (Surface and contact phenomena in semi-
conductors) TcmsP ‘Izd-vo Tomskogo univ., 1964 170-176
I e —— (‘

TOPIC TAGS' protectlve coatlng, pn Juncé}on, germanlum semlconductor, lacquer/
Vl lacquer, K-ty lacquer : : v’?

LA T :
;ABSTRACT" In order. to create stable semlconductor dev:.ces without casmgs a
method for treating semiconductor materials. must:ba deve10ped which guarantees a
-|.constant surface potential. There are two basic treatmentz for stabilization of |
semiconductor surfaces: -1, - -Passivation of the sunface by inorganic films. 2. The;
_creation of high-m lecular films on the surface, __%he authors propose a complex
coating; - .Lacquerd’were ‘stbjected to: the: followrng*a&ditional ‘treatment: " 1. le— ]
5fu51on of. low-molecular suhstances of the hydrophobic type: from the gaseous (vapor) <
: "”;This type of treatment was used on- films o! x-uu opganosilxcon lacquer, =
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| nitroglyptal enamel and other coatings using elemental arsenic and its sulfide.

|2, Diffusion of low-molécular hydrophobic Substances from the liquid phase (from

| solution). This type of treatment was used on a film of glycol-3-nitrophthalic

Ml | resin, using a complex compound--lead ditysonate fron a chloroform solution. 3.

# | Diffusion of protein substances from solutions with subsequent conversion to the

8 | insoluble state. This method was used to treat a film of nitroglyptal enamel with |. =
‘| gelatin precipitated by formdlin, ‘In addition to these treatments, the effect of . e

:| 1lead dioxide on the protective properties of K-ul organosilicon lacquer was studied,

‘| The: experimental results are tabulated.. V1 lacquer gave the best results. Orig. |

:{ art. hags: 3. tables : - L o I

ASSOCTATION: - none .

No REF SOV: 008 . OmHER:

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

ROTETTITE) T R I e . T R e i P S I P Y W T i B

/EWT(1)/EWT(m)/FNP(0)/T/EWP(t)  1JP(c) Jn/36/6S [06 \
o vRX
ACCESSION NR: AT5020467 UR/0000/64/000/000/0205/02

Wwos “s53 4,55

AUTHOR:__!gaLkint_AL_EL; Ivleva, 0. M.; Krasilvnikova, L. M.; Presnov, V. A"q.rf

(Professor); Selivanov, B. A.; Yakubenya, M. P. TP
q

%35 -,.4,5: .

arsenide with gold and silver
27 27 27
SOURCE: Mezhvuzovskaya nauchno-tekhnicheskaya konferentsiya po fizike poluprovod-
nikov (Poverkhnostnyyel kontaktnyye yavleniya), Tomsk, 1962, Poverkhnostnyye i
kontaknyye yavleniya v poluprovodnikakh (Surface and contact g‘ﬁe omena in semi-
conductors). Tomsk, Izd-vo Tomskogo univ., 1964, 205-218

TITLE: Process: of formation and structure ef alloyed contacts of gallium 9

TOPIC TAGS: gallium arsenide, gold alloy, silver alloy, semiconductor research,
semiconducting material

ABSTRACT: The authors study the process of formation, structure and some proper-
ties of fused gallium arsenide contacts with gold and silver. The melting points,
coefficients of thermal expansion and microhardness of the various alloys formed at
themlnnnﬂm&akm.ﬁéﬂ, ontact were measured, Alloys of gallium arsenide with
silver have a-meltify' point of 750-760°C. The melting point of the gallium arsen=-
Ci%e-gold alloy produced in a vacuum is 350-360°C, whilée that produced in an argon
Qr: 1 2 .
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atmosphere is 575°C. This indicates that the composition of alloys of gallium ar=

senide with gold depends on the conditions under which the alloys are formed. Al-

loys with gold prepared in argon showed the least change in the coefficient of

linear expansion. Alloys produced in vacuum have coefficients of linear expansion

close to those of the pure metals, All the alloys differ considerably in their ex-

pansion coefficients from gallium arsenide, which may be the reason for the con-

giderable thermal stresses which arisé in'alloyed contacts of gallium arsenide with

gold and silver. Microhardness for all alloys is considerably lower than that of

gallium arsenide. X-ray structural analysis shows that the gallium arsenide-silver ' .t
contacts are composed of eutectic silver and polycrystalline GaAs. The interaction
between gallium arsenide and gold in vacuum produces a chemical compound. The gal.
lium arsenide-gold contact produced in argon gas is composed of eutectic gold and
gallium arsenide., Contacts of gallium arsenide with gold and silver may be used as
ohmic contacts. Orig. art. has: 7 figures, 3 tables,

ASSOCIATION: Sibirskiy fiziko-tekhnicheskly institut pri Tomskom gosudarstvennom
universitet im V. V. Kuybysheva (Siberian Physicotechnical Institute at the Tomsk

_ it
—State University 44 54
SUBMITTED:  060ct64 ENCL: 00 SUB CODE: MM, SS

NO REF SOV: 010 OTHER: 000
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TITLE: Producing and studying gallium arsenide filmsg
Fi €& 7,55 | g

2 2/
SOURCE: Mezhvuzovgkaya nauchno-tekhnicheskaya konférentsiya po fizike
“poluprovodnikov (poverkhnostnyye i kontaktnyye yavleniya., Tomsk, 1962,
Poverkhnostnyye i kontaktnyye yavleniya v poluprovodnikakh (Surface and contact
phenomena in semiconductors)., Tomsk, Izd-vo Tomskogo univ., 196k, L22-431
Yy, 55

TOPIC TAGS: gallium arsenide, iodine, cadminm sulfide, selenium, microelsctronic
thin film W ‘,47/
AN

ABSTRACT ¢ Fiethods of producing gallium arsenide films, their electrical
conductivity, grain size, charge-carrier concentration, and thermo~emf coefficient,
and the results of tests of the f£ilms for uniformity of thickness and resistance
are discugsed, The work was done to develop methods of producing thin homogeneous
gallium argenide films of stoichiometric composition, and the tests were performed

| to evaluate the various methods., Gallium arsenide filmg were prepared by

; vaporization in & vacuum (vaporization temperature, ~. 1000C, subsirate temperaturg

i Card 1/3
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L400-L50C, layer thickness, ~,3-Lps); by thermal sublimation (source temperature,
1000-1100C, substrate temperature, 700-800C, growth rate, 0.5-3a/hr); and by the
iodide method, where an evacuated quartz ampule containing GaAs, iodine, and a
subgtrate is heated in a furnace (source temperature, 100-200C higher than
substrate temperature; substrate temperature > 6000; growth rate, 50~100 /u./hr).
The average size of the crystals in the films produced by distillation and thae
iodide method was L-5Ar. Typical curves of the conductivity o, Hall coefficient
R, and thermo-emf coefficient o( versus temperature for certain polycrystalline
films are given in Fig. 1 on the Enclosure. It is shown that the sublimation and
iodide methods produce polycrystalline and epitaxial GaAs films that are fairly
uniform in thickness and resistance., Both methods also allow doping with Zn, Cd,
and Se, Orig. art, hast 10 graphs, 1 diagram, 2 tables, and 1 formula.
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Figs 1, Curves of conductivity, Hall coefficient,
and thermo-emf coefficient versus tempersbure for
= ' polycrystalline specimen
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AUTHORSs Khludkov, S. 8.; Vyatkin, A, P,; Grishin, V, I.; Presnov, V. A, (Pro-
feasor) ~ HY5 ’/", 55 A Bt n e s M
2h\y,s5 ! S5
TITLE: Diftuud Jggotiona in ggllium arsenide 8ry
>

SOURCE:‘{\"Hezhvuzovakaya nauchno~-tekhnichesknya konferentsiya po fizike
poluprovodnikov (poverkhnostnyye 1 kontaktnyye yavlenlya). Tomsk, 1962,

Poverkhnostnyye 1 kontaktnyye yavleniya v poluprovodnikakh (Surface and contact
phenomena in semiconductors). Tomsk, Izd-vo Tomskogo univ., 1964, 446-456

TOPIC TAGS: gallium arsenide, pn junction, sulfur, germni\?, seleniu_xg_7
kd
ABSTRACT: Diffused p-n Junctions in p-type gallium arsenide, p-n jnncéions in
.| n-type GaAs, and also p-n-p structures in p-type GaAs were studiéd, and the meth-
-ods of produoing these junctions are discussed, The p-n junctions were produzed
by diffusion of sulfur and germanium in evacuated quarts ampules (10~4.10~5 ma Hg
with subsequent annealing, grinding, and stching (5% NaOH + 30% H,0, in 5:1 ratie

The p-n-p atructures were prepared by diffusion annealing of GaAs in selenium
vapors at 750-1100C for 0,5-22 hrs with a seclenium concentration in the wapor of
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5'10]‘7-9°1019 ca ~J, The static volt-ampere characteristic of a junction pro-
duced by diffusion of sulfur into p~type GaAs is shown in Fig, 1 on the Enclosurse,
The germanium~diffusion junctions in the p-type GaAs had rectification factors of

up to 1.-105, wvhile those produced by sulfur diffusion had a factor of 610° .
the case of n-type GaAs, the germanium-diffusion junctions had a rectification

factor of about 7‘10” The volt-ampsre characteristic of contacts in GaAa—Ga2803

£ilm is shown in Fig., 2 on the Enoloanro. . Orig, art, hast 7 graphs, ' 2 diagrams,
and 2 formulas, ,

.
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ACCESSION NR: AT5020497

UR/0000/64,/000/000/0491/0494;
‘AUTHORS: Presnov, V. A. (Professor); Bozhkov, V. G. _ E‘r(g
| L >z “a
TITLE: Calculation of the surface charge for a orysta
Esurface coinoiding with face (111)

1 with an atomically pure

ISOURCE: Mezhvuzovakaya nauchno-tekhnicheskaya konferentsiya po_ fizike
|poluprovodnikov (poverkhnostnyye 1 kontaktnyye yavleniya). Tomsk, 1962, L5
;'Poverkhnoatnyye 1 kontak @ yavleniya v poluprovodnikalkh (Surface and contaoct
jphenomensa in semiconductors). Tomsk, Izd-vo Tomskogo univ,

_.___;5}954; 491-494
i ;
ITOPIC TAGS: semiconducti

ng material, germanium, ¢ stal, excited state, eleotron
‘trapping, electron hole Ty 1;}

ABSTRACT: Expressions are drived for caloulating the surface charge of a orystal
with an atomically pure surface that coincides with face (111),
ithat this charge is a result

of either pairing or breaki
i~atom bond. The effect of ex
into account.,

Shockley
‘and J. T, Last (Phys. Revs, v. 107, No. 2, 1957).
is present on an at

It is found that a negative char %
omically ‘ptgﬁe germanium surface b\
.Card 1/2 {
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ACCESSIOF NR: AT5020496 UR/0000/611/000/000/0495/0503 |
’ é/
AUTHORS 2 f{ii?gwln‘:‘{(l’rofesaor); Selivanova, V. A. |[ql (;’/ %:,
TITLE: On the problem of an electronic theory of erystallization of semisconductor .
compounds of type AIII and BV , Ty §

.

SOURCE:V\\thezmzovskaya nauchno-tekhnijcheskaya konferentsiya po iizike
poluprovodnikov (poverkhnostnyye i kontaktnyye yavleniya). Tomsk, 1952,

1 Poverkhnostnyye i kontaktnyye yavleniya v poluprovodnikakh (Surface and contact
; phenomena in semiconductors). Tomsk, Izd-vo Tomskogo univ., 196k, 495-503

! s

TOPIC TAGS: semiconducter, crystallization, gallium arsenide

ABSTRACT:__An elsctronic theory is explained on the growth of crystals of compounds
of type AILI ang BY, taking into account the structure of the fluid phase from
which single crystals are grown, and an experimental check of the elementary
processes of melt growth for gallium arsenide crystals is made, It is asserted
that the presence of two free paired electrons in the arsenic atom in the arsenic
group and of an effective positive charge in the gallium atom of the gallium

group (when these groups are sufficiemtly close) leads to their joining in a

.| coordinate-covalent bond.(\ The structure of a GaAs single crystal in direction
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/110/ is shown in Fig. 1 on the Enclosure, where the coordinate-covalent bonds ars
indicated by dotted lines with arrows. It 1is concluded that crystal growth in any
crystallographic direction is determined by the structure of the melt near the
crystallization front and is considsrably dependent upon the electronic configura-
tion of the atoms. The experimental results are in good agreement with the theory
and confirm the existence of a directisn of predominant growth that depends upon
the composition of the melt. The authors thank S. S. Khludkov and G. M. Ikonnikova
for assistance in sebting up the experiments, Orig., arb, hasz‘;fg_S diagrams and 2 %%

photographs.
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a '_ { ACC NR: AT6002261 SOURCE CODE: UR/2564/65/006/000/0275/0280 ¢é
" | AUTHOR:_ Presnov, V. A:; Selivanova, V.A.; Khindkov, S.S. A/

ORG: none . .
- e 4

'TITLE: Preferred direction of growth of ag_n_L%tm arsenide'crystals [Paper presented at the!|
Third Conference on Crystal Growing held In Moscow Irom 18 to 25 November, i963] ¢M_ ol

SOURCE: AN SSSR. Institut kristallografii. Rost kristaliov, v. 6, 1965, 275-280

TOPIC TAGS: crystal growth, gallium arsenide, crystal orientation ' .

ABSTRACT: The preferred direction of growth of semiconductor crystals of type Ava,
| in this case GaAs, was studied at various pressures of the volatile component (As).
Analysis of the crystals obtained showed that the directions of crystals grown at equilibrium!
pressure of arsenic over the melt are grouped near the main crystallographig direction ?

determined as a function of the conditions of growth, The crystallographic\ rientation of
these crystals is retained even when deviations from the stoichiometric composition are .
substantial. - A possible mechanism of the growth of GaAs crystals with a preferred

| orientation from a meit is given in terms of the electron configurations of the As and Ga

| card 1/2
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‘atoms. The role of the {_1113 and Cll@cryatallographic planes in the growth is
.| discussed. Orig. art. has: & figures and 1 table. \
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INVENTOR: Sirotkin, A. A,; Gaman, V. I.; Presnov, V. A, L%%
ORG: ncne y, \&7 !

\7

TITLE: Glass. Class 32, No. 180770 [announced by the Siberian Physicotechnical

Scientific Research Institute at the Tomsk State University im, V. V. Kuybyshev
(Sibirskiy fiziko-tekhnicheskiy nauchno-issledovatel' skiy institut pri Tomskom

gosudarstvennom ur'\iversitete' im. V. V. 'Ku'y'l;)y'sheVa)]

SOURCE: lzobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 8, 1966, 70;

TOPIC TAGS: glass, silicon, thermal expansion, thermal expansion coefficient i
i

ABSTRACT: An Author Certificate has been issued for a glass containing 5iOg, i
. / ’ i

2
B903, Nag0, and AIZCL:}\' To ensure the production of glass with the coeffieicat of

g
thermal expansion\ Zlose to the coefficient of thermal expansion of silicon, the com-
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ponents are taken in the following quantities (weight %): Si02, 34.65--49, 35;

B,O., 42.18—46. 66: —6. 4; '
203 6; NaZO, 5. 8—6. 4; A1203, 2,38—2, 63, [Translation] [NT}!
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ACC MR: AR6014103 SOURCE COME: un/0272/65/ooo/b11/0139é2;;9 '
AUTHOR: Bresnov, V. A. ZZ |

TITLE: The role of surface and contact phenomena in the operation of semicon-
ductor devices 2{’

SOURCE: Ref. zh. Metrologiya i izmeritel'naya tokhnika, Abs, 11.32.1227

REF SOURCE: Poverkhnosti. i kontaktn. yavleniya v poluprovodnikakh. Tomsk,
Tonskiy un-t, 1964, 5-19

TOPIC TAGS: semiconductor device, semiconductor theory, surface property

ABSTRACT: It is noted that the electrical parameters of crystalline semiconductor
diodes and triodes and thelr stability are determined to a significant degree by

the condition of the semiconductor surface. Analysis of the results of studles

in this area is given. The following basic means of treating the surface of C
semiconductors were dotermined to stabilize the parameters of the devices and to
protect the surface from the effect of the surrounding medium: 1) passivation

of the surface, 1.0., creating inorganic compounds on the somiconductor surface;
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2) treating the semiconductor surfﬁge with organic materiais; and 3) coating the

' Semlconductor surface with glasses\%f spacial composition, Thig problen can not
be solved by empirical methods until the mechanism of the formation ang variation
of surface charge ig understood and the complex nature of surface and contact

phenomena accompanying adsorption Processes is studied, P, Agaletskiy [’frans-—
lation of abstrac§
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| ACC NR: AR6017160 SOURCE CODE: UR/

i
iAU‘I’HOR: Pnsnoy, V. A,

1// ,/- .

:REP SOURCE: Sb. Poverkhnostn. i kontaktn. yavleniya v poluprovodnikakh. Tomsk,

iTomgkiy un-t, 1964, 5-19

TITLE: The role of surfac:\and contact phenorena in the functioning of semiconductor
instruments

SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 1B386
TOPIC TAGS: semiconductor research, glass coating, protective coating

TRANSLATION: The following basic techniques of treating semiconductor surfaces in or-
der to stabilize the parameters of instruments and to protect the surfaces from the

action of the surrounding media are determined: 1) surface passivation, i. e., coating
semiconductor surfaces with inorganic compounds; 2) treating semiconductor surfaces
with organic substances; 3) coating semiconductor surfaces with speclal glasses. ¥, A,

':’
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DI01E: Zifect of adsorption of certain substances on the suriace properties of .
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SCURCE:  Ref. zh. Elektronika i yeye primeneniye, Abs. 2822
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Jas]

- Poverkhnostin. i kontakin. yavleniya v poluprovodnikakh. Tomsk,
153%, 65-73 '
» adsorntion, chlorobenzene, nitrobenzene, phthalic anhydride, :

w
Padtocanductiviiy, chemical reaction

CATTY mesSa,
‘.U?Av PiLere I

M 1]
[ 1

nd pathalic anhydride, on the density and energy state of recombination

I levels for Ge was investigated. Sirips of Ge were kept in solution at 98°C for

© two nours, and then in a t‘ncrmostatically controlled oven at 98°C for two hours,
benzene and nitrobenzene processing. Tne quinone and the o-hydroxy-

issolved in alconrol prior to processing. During processing the

ept in an alconol solution for two hours at 78°C and dried in a !

%1 Tae effect of adsorption by cnlorobenzene, nitrobenzene, o-hydroxyquino=

Specimens were «
thermostatically controlled oven at 78°C. Fusion was used in the phthalic anhydride
processing. The field effect and recombination were measured by the drop in
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SOV/58-59-3-15447

Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 203 (USSR)

AUTHOR:

TITLE:

PERTODICAL:

ABSTRACT:

Card 1/1

Presnov, V.A.

Soldering Ceramic Products With Metals

Tr. Sibirsk. fiz.-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36, pp
133-143

This is a review article on soldering ceramic products with metals,
It examines the conditions necessary for obtaining durable metallic
platings on ceramic products. The bibliography contains 14 titles,

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

LG g3 5 3 5

/8. G100
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Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 13, p 308 (USSR)

AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

- Presnov, V.A., Yakubenya, M.P., Alekseyeva, E.N.

The Experimental Proof for the Existence of a Transitional Region in the
Joint of Ceramics With MetalV

Tr. Sibirsk. fiz.-tekhn. in-ta, 1958, Nr 36, pp 153 - 158

14
Samples of ceramics (C) were metallized by Mo with the addition of 2% Fe,
for which purpose the molybdenum paste was burned into C in an atmosphere
of Hp + No with the addition of 3 - 104 air at a temperature of 1,300 -
1,3200C, The molybdenum metallized C samples were covered by a nickel
paste which was baked in an atmosphere of Hy + Np at 1,000°C. To the
samples prepared in this way metal parts were soldered in an atmosphere of
Hy, by means of Ag - or Cu-Ag-solders. On the basis of determination of the
microhardness of non-metallfzed C having passed the condition of thermal
treatment without Mo, and of C metallized by Mo, as well as of the photo-
metric curves of the spectra of the layer and of the adjacent zones, it has
been established that Mo penetrates into C to a depth of ~ 100 A, in which
case the exponential character of the <hange of Mo concentration in C points

v
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The Experimental Proof for the Existence of a Transitional Region in the Joint of
Ceramics With Metal

b
to the diffusion mechanism of thelr interaction. But the low stablility of the cchesian
of the metal with C proves that it 1s due not only to the diffusion of the metal into
C, but a more complicated process is involved.

A. Movikov
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SOV/58-59-8-18445
Translated from: Referativnyy Zhurnal Fizika, 1953, Nr 8, p 203 (US3R)

AUTHORS: Vyatkin, A.P., V_Eresnov, V.A.
TITLE: On the Nature of Soldering Ceramic Products With Metal
PERIODICAL: Tr. Sibirsk, Fiz,-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36,
pp 181-184
ABSTRACT: An X-ray study made of the soldering of copper with magno-ferritic

ceramlic materials has borme out the suggestion that the soldering of
metal with ceramic material arises from the result of interaction
between oxides of the metal and certain components of the ceramic
material, This interaction leads to the formation of an intermediate
layer between the ceramic material and the metal,.

L.A. Gus'kov
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franslation from: Referativnyy zhurnal., Knimiya, 1959, Nr 13, p 308 (USSR)

AUTHORS: ~Presnov, V.A,, Alekseyeva, E,N,

TITLE: The Calculagion of the Thermal Stresses Arising tn the Joint of Ceramics
With Metal)\

PERIODICAL: Tr. Sibirsk, fiz, -tekhn. in-ta, 1958, Nr 36, pp 205 - 222

ABSTRACT: The theoretical calculation of the stresses (J) arising in joints of
ceramies (C) with metal (M) has been carried out. For practical calcula-
tions the following formula is recommended: O =55Ed A t(CKl-(xg)/r,
where E is tne module of elasticity of the metal coating," d i{s the thickness
of the coating, /\ t is the drop of temperatures, Ry, A, are the co-~
efficients of expansion of M and C respectively, r is the inner radius of the
coating. Hesults are cltad of calculations of © for the cases: a) steatite
cPwith the additlon of 4% MgO with the alloys FENI-49, NATD5, "Kovar®, FENI-
42; b) ultra-por&elain with the alloys kovar, FENI-42, FENI-46 and NZZK.7;
¢) high-alumina C with the alloys FENI-46 and NZZK17; 6 =20; 100 and
50 kg/cmd, respectively . Recommended alloys for soldering with C: a) FENI-

Card 1/1 )‘9; b) FENI—’&Q, KOV&P, NZZK17; C) NZZK17 A NOVikOV
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Translated from: Referativnyy Znurnal Fizika, 1959, Nr = ? 203 (USSR)

AUTHOR:

TITLE:

PERTODICAL:

ABSTRACT:
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Presnov, V.A.

On the Physico-Chemical Nature of Soldering Glass With Metal

Tr, Sibirsk. fiz.-tekhn, in-ta pri Tomskom un-te, 1958, Nr 36,
pp 223-229

The article examines the mechanism of the joining of glass with metal
by soldering them together. The authors come to the conclusion that
interaction of an acld-basic type occurs during soldering, and that
the permanent adhesion of glass with metal is due to two factors:
1) the forces of the chemical interaction between oxygen atoms and
atoms of the metal, with the formation of an oxide of the metal, and
2) interaction between the oxide of the metal and the corresponding
components of the glass, with the formation of interaction products.
L.A. Gus'kov
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 204 (USSR)

AUTHOR: Presnov, V.A., Nogina, S.S.

TITLE: On Oxide Platings of Copper

PERIODICAL: Tr. Sibirsk. fiz.-tekhn, in-ta pri Tomskom un-te, 1958, Nr 36,
pp 231-240

ABSTRACT X-ray, electron-image and microscopic investigations were conducted
of oxide platings of Cu, obtained by heating Cu up tc different
temperatures for various durations of heating. The question of the
durability of oxide platings is discussed. It was found that an
oxide obtzined at a temperature of ~950°C possesses the greatest
durability of adhesion with metal.

L.A, Gus'kov
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 204 (USSR)

AUTHORS : Presnov, V.A., Nogina, S.3.
TITLE: A Study of the Wetting of Various Metallic Surfaces With Fused Glass

PERIODICAL: 'Tr. Sibirsk. flz,-tekhn. in-ta pri Tomskom un-te, 1958, Nr 36,
pp 241-247

ABSTRACT: An experimental study was conducted of the wetting of pure and oxldized
metals with glass. The authors came to the conclusion that the wetting

of metallic surfaces with fused glass depends on a correlation between
the acid and basic properties of the interacting phases (the fused glass,
the oxidized metal). Wetting capacity with acid glasses improves in
proportion to the oxidation of the metals to the oxides with the stronger
basic properties, The bibliography contains 6 titles,

L.A. Gus'kov
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30V/139-59-3-7/29
AUTHORS: Presnov, V.A., and Zasypkina, A.R.

TITLE: On the Mechanism of Rectification of an Alternating
Current at the Contact of a Semiconductor with a Metal
with an Artificial Barrier Layer [Between Them }

PERIODICAL: Izvestiya vysshikh uchebnykn zavedeniy, Fizika,
1959, NT 3, pp 41-l44 (USSR)

ABSTRACT: More than twenty years have passed since the classical
experiments of V.P. Zhuze (Ref 1) on rectification at a
semiconductor-metal contact with an artificial dielectric
barrier layer between the semiconductor and the metal;
but there is still no agreement on the mechanism of this
rectification. The present authors suggested (Ref §)
that the effect may be explained by formation of a region
with low current-carrier density in the semiconductor next
to the dielectric barrier layer. The applied external
voltage would then distribute itself between the .
dielectric layer and the low-carrier-density region in the o«

4417100

semiconductor. This system 1s known to possess rectifying -
Card properties. Unfortunately, Ye.l. Cheglokov and
1/5 L.N. Khlebnikova (Ref 10) showed theoretically that

formation of such a low-carrier-density region is unlikely.
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66599
S50V/139-59-3-7/29
On the Mechanism of Rectification of an Alternating Current z%t the
Contact of a Semiconductor with a Metal with an Artificial Barrier
Layer [Between Them)
Cheglokov and Khlebnikova showed also that if an increass
of the electrical conductivity of the barrier layer in
Strong fields is allowed for, rectification could be
€Xpected even if no low-carrier-density region was formed
in the semiconductor. For one direction of the applied
external voltage v the contact potential vy will act
in the same direction as v, i.e, the total field will be
E = (v + vi)/L, where L is the thickness of the
dielectric barrier layer. For the opposite direction of
the applied external voltage the contact potential Vk
will act in the direction opposite to that of v, i.e,
the total field will be E = (v - vk)/L. In the first
case the value of B may exceed the critical electrirs v
field By in the dielectric layer, above which Ohm's law
is no longer obeyed. This will produce a rise of the
* electrical conductivity (the forward direction). 1In the
second case the electrical conductivity will not rise, and
Card 2/5 this direction can be considered as the inverse direction.
Defining the rectification factor K by L}Y///
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66599

30V/139-59~3-7/29
On the Mechanism of Rectification of an Alternating Current at the
Contact of a Semiconductor with a Metal with an Artificial Barrier
Layer [Between Them)

K = Iforward/Iinverse, when Vforward = Vinversa, the
following law was obtained by Cheglokov and Khlebnikovas

vk:(gg -
k = o let TiT (1)

where vk 1is the contact potential at the metal-
Semiconductor boundary, a is the exponent in Poole's law
(0 = gy exp(aE), where ¢ is the electrical conductivity
L is the thickness of the barrier layer; e is the
electron charge, k is the Boltzmann constant; T is the
absolute temperature. Rectification in such a system can
be expected in a limited range of external voltages, sincs
when v 3» vy the contact potential can be neglected and
no rectification can occur, Experimental verification of
the above theoretical results meets with several
difficulties: (1) secondary effects, and (2) choice of
giIS‘d a suitable dielectric and a suitable method of deposition

of a continuous dielectric film on a semiconductor surface. )
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S0V/139~59-3-7/29
On the Mechanism of Rectification of an Alternating Current at the
Contact of a Semiconductor with a Metal with an Artificial Barrier
Layer [Between Them]
When mica was placed between a metal and a semiconductor,
asymmetry of the volt-ampere characteristics was observed.
If the effect of high-voltage polarization in mica was
allowed for, the volt-ampere characteristics became
bpractically linear (cf Fig 1 which shows a volt-ampere
characteristic for a system consisting of platinum,
10-% cm thick mica and n-type germanium). Similar
behaviour was observed for a platinum-glass-n-Ge systenm.
Here again, when high-voltage polarization was excluded,
the volt-ampere characteristic was practically linear
(Fig 2). When a layer of lacquer was nlaced between a
metal (e.g. Pb) and n- or p-type germanium, clear
rectification was observed (Fig 3). Such rectification
was. obtained with such lacquers as shellac, polystyrene
and linseed-oil, etc., and also with layers of KC1, NaGl
and S, deposited by vacuum evaporation., Rectiflcation
factors of 10% - 105 were obtained using n-type germanium
monocrystals. When p-type germanium was used, rectifica-
tion factors were much smaller. Electrolytic stz%}pg/
\
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66599
S0V/139-59~-3-7/29
On the Mechanism of Rectification of an Alternating Gurrent at the

Contact of a Semiconductor with a Metal with an Artificial Barrier
Layer [Between Them)

showed that the lacquer films used by the authors always

had a number of micropores. This means that

rectification occurred at point contacts, Confirmation

of this conclusion was obtained by studies using p-type
germanium and metals (Mg, Ag, Sn, Pb) which gave )
different potentials for contact with germanium,

There are 3 figures and 10 references, of which 5 are

Soviet, 2 English, 2 German and 1 Dutch.

ASSOCTATION: Sibirskiy fiziko—tekhnicheskiy institut pri Tomskom
gosuniversitete imeni V.V, Kuybysheva
Card 5/5 (Siberian Physico-Technical Institute, Tomsk State

University imeni V.V, Kuybyshev)
SUBMITTED:  August 28, 1958 /
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i PRESNOY, V.A.: ZASYPKINA, A.R. ’ ‘

Mechanisa of tha ractification of an slternsting current at the
contact of a matal with a semiconductor having an artificial

1
r r. Izv.vys.ucheh.zav.; fiz. no.3:hl-bk 59,
barriar laye vy (MIRA 12:10)

1. Sibirskiy £iziko-tekhnicheskly institut pri Tomskon posuni-

ate imeni V.V, Kuvhyshava.

versit
(Blectric current rectifiers)
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LAVRENT 'YRVA, L.G.; PRESNOV, V.h.
Polymorphism of steatite ceramica, Part 2: Effact of heat
treatment of ceramics on the conposition of the crystalline
phase. Izv.vys.ucheb.zav.; fiz, no.5:48-51 ' 58.
(MIRA 12:1)
1. Sibiveskiy fiziko-tekhnicheskly institut prl Tomskon gosunivere
sitete imeni V.V, Kuybysheva. ;

(Steatite (Coramic materiala)
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PRESROV, V.A.: ZASYPKINA, 4.g,

Investigation of th
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Trarslation from: Referativnyy zhurnal, Elektrotekhnika, 1959, Nr 2, P 7 (USSR]
AUTHOR: Presnov, V. A., and Lavrent'yeva, L. G.

—_— e h

TITLE: investigation of Vacuumtight Ceramics
{Iss]edevaniya vakuumnoplotnoy keramiki)

FPERIODICAL: Tr. l-y Mezhvuzovsk., konferentsii PO sovrem. tekhn. dielektrikov
i poluprovodnikov, -+ 1957, pp 76-84

ABSTRACGT: The VK-92 vacuumtight ceramic massg (containing 90% talcum plus

kaoiin and bc»racite§ containg a considerable amount of free silica SjOZ in the
foerm of christobaijite; because of a christobalite modification change, the mass
has a maximium of temperature expansion factor at 220°C. Addition of M0
birds Si0, and facilitates the formation of clinoenstatite MgZSiO3 after firing.
With the addition of 6% of MgO at 1, 4000, the crystalline Phase consists
almost entirely of clinoenstatite. X-ray analysis data shows that at
950--1,000°¢ MgO reacts with 510, (a product of talcuym disintegraticn) and
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