MICROCHANNEL AVALANCHE PHOTODIODE (VARIANTS) Description
of the invention  The invention relates to semiconductor photosensitive
devices and specifically to semiconductor avalanche photodiodes with
internal amplification of the signal. The proposed microchannel avalanche
photodiode can be used for registration of super feeble light pulses,
including up.to individual photons and also gamma quants and charged
particles in devices for medical jamma tomography, radiation monitoring,
and nucl&5RBHYSRNRMEHAEHES, PHOARERRE MATYRASWN, which
includes a semiconductor substrate [and] a matrix of semiconductor
areas that have copaactiatytyperepposite that of the substrate and that
are separated from the translucent field eiectrode by a buffermistive layer
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between them or through the electrically neutral part of the semiconductor
layer or through the substrate depending on the conductivity type.. In
other words, the device does not have implemented local limitation of the
current in the separate areas where the avalanche process is taking
place. The one or several areas with decreased sparkover potential do not
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co into the summate thanks to sufficient leakage of the third junction. In
this way, avalanche amplification of the photoelectrons takes place in
independent multiplication channels, which do not have a charge
connection between themselves. Thanks to that, the stability of operation
is improved and the sensitivity of the avaianche photodiode increases
go x@ME%ﬁs%JQM&LarHQE‘m&eﬁ %ﬁg{ﬁ%e Ahg'th% lnclt:)o‘rf'lhtgré ’{Eﬂgt/vthe )}%}I‘%%Iiaigmphﬁcauon of
e e e e ey e
CO“%HQ@E”W%&%% EM@ 8- BREEoHPeL 223191 670 HPEE By feensiivity of
the ABBeBIPIRAPI? EEBFFrom December 10, 1996 (analog). 3 Sadygov Z.
Y., Patent of Russia No. 2102821 from January 20. 1998, Class: HO1 L

31/06 Application No. 96119670 from October 10, 1996 (prototype)
MCSLLP

Sources of information.

Gasanov A. G. et al. Patent of the Russian Federation No. 1702831 from June 27, 1997. Application

4747595/25 from October 11, 1989 (anaiog).

2. Antich P.P., etal. US Patent No. 5844281 from December 1, 1998, Class: H 01L 311107 H 01 L
31/086. Application Ne. 771207 from Decemper 10, 1896 (anaiog). |

3. Sadygov Z. Y., Patent of Russia No. 2102821 from January 20, 1898, Class: H 01 L 31/06.

Application No. 98119670 from October 10, 1998 (prototypse).



CLAIMS Avalanche photodiode containing a substrate and semiconductor
layers with various eiectro-physical properties having common interfaces
both between themselves and with the substrate, characterized by the
presence in the device of at feast one matrix consisting of separate - MCsLLP
solid-state areas with enhanced conductivity surrounded by
semiconductor material with one and the same Woe of conductivity,
whereby the solid state areas are located between two additional
semiconductor layers, which have higher conductivity in comparison to
the semiconductor layers with which they have common interfaces: 2
Avalanche photodiode in accordance with Claim 1 distinguished by the
following: the solid-state areas are made of the same material as the
semiconductor layers surrounding them but with conductiVity type that is
opposite with respect to them. S. Avalanche photodiode in accordance
with Claim 1, distinguished by the following the solid-state areas are made
of a semiconductor with a narrow forbidden zone with respect to tne
semiconductor layers with which they have common interfaces. 4
Avalanche photodiode in accordance with Claim 1, distinguished by the
following: the soho-state areas are made of a metal material.
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1.~ Avalanche phoiodiode contéin'gng a substrate and sém’tconductor layers Mth various electro-physical
properties having common intetfaces both between themseives and with the substrate, characterized
by the presence in the device of atieast one matrix consisting of separate solid-state areas with
enhanced conductivity surrounded by semiconductor material with one and the same type of
vconductxvrty whereby the solid state areas are iocated bsiween two additional semiconductor layers,

which have higher conductivity in comparison to the semxconductor layers with which they have
~common interfaces.
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Avalanche phctodiode in accordance with Claim 1, distinguished by the following: the solid-state
-areas are made of the same material as the semiconductor layers surrounding thermn but witn

.‘conductivity type that is opposite with respect to them.

3. Avalanche photodiode in accordance with Ciaim 1, distinguished by the’ foliowing: the solid-state
areas are made of a semiconductor with a narrow forbidden zone with respect to the semiconductor
kayers with which they.have common mterraces.

4. . Avalanche photodiode in accordance with Claim 1, distinguished by the following: the solid-state

areas are made of a meial material.



