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The essential distinction of the new unobvi ous

proposed I DL consists in the new and unobvi ous
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and their integral optical connection as well as in
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The essence of the unobvious IDL proposed in the present invention consists in

the unobvious and efficient integral connection between diode lasers, the construction of
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In the preferred embodiment the active region of the MDL and the amplification
region of the SAE have independent ohmic contacts.

The essence of the unobvious ISOA proposed in the present invention consists in
the unobvious and efficient integral connection between the MDL and the SAE.

The singularity of the optical resonator of the MDL is that both its reflectors
practically totally reflect emission emerging from the active layer of the laser.

The output of laser emission from the MDL to the SAE is realized mainly from the



The output of |aser em ssion fromthe MDL to the SAE
is realized mainly fromthe 10 |leak-in |ayer of the
new proposed heterostructure, omtting the
nontransmtting reflectors o[othe optical resonator.
The anplified em ssion is output through the
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through an optical facet with an antireflection

Coat'ILhnegpresent invention will be described in detail below in connection with Figures
1...8, where

Fig. 1 is a schematic illustration of the longitudinal section of the proposed diode
laser with nontransmitting reflectors of the optical resonator and laser emission output
from the leak-in layer of the heterostructure through an optical facet with an antireflection
coating.

Fig. 2 is a schematic illustration of the top view of the proposed diode laser with
nontransmitting reflectors of the optical resonator, the longitudinal section of which is
schematically represented in Fig. 1.

Fig. 3 is a schematic illustration of the longitudinal section of the proposed diode
laser with nontransmitting reflectors of the optical resonator differing from the diode laser
schematically represented in Fig. 1 in that the output facet with an antireflection coating is
placed from the external surface of the heterostructure to the heterostructure base.

Fig. 4 is a schematic illustration of the longitudinal section of the proposed
integrated diode laser in the form of two lasers integrally connected along the axis, in said
integrated diode laser two optical resonators are placed serially along the axis, the
reflectors of said optical resonators have a high reflection coefficient and contain two
active regions with flowing current.

Fig. 5 is a schematic illustration of the top view of the integrated diode laser, the
longitudinal section of which is schematically represented in Fig. 4.

Fig. 6 is a schematic illustration of the top view of the integrated diode laser, the
longitudinal section of which is schematically represented in Fig. 4, in said integrated
diode laser part of the active region adjacent to the output optical facet with an
antireflection coating is made widenable.

Fig. 7 is a schematic illustration of the top view of the proposed ISOA including the



Fig. 2 is a schematic illustration of the top view of
the proposed diode |aser wwth nontransmtting
reflectors of the optical resonator, the |ongitudinal
section of which is schematically represented in Fig.
Fig. 3is a schematic illustration of the
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I SOAI'HQBJOB%&%%Q@ Iaslel 1 with the nontransmitting optical resonator (NOR-DL)
(see Figs. 1-2) contains on the substrate 2 of the n-type GaAs a laser heterostructure
based on InAlGaAs compounds with one active fayer 3 of InGaAs. The length of the
optical resonator is 4 mm. Between the active layer 3 and the confining layer 4 (on the
side of the substrate) a leak-in region containing the leak-in layer 5 and the adjusting
layer 6 is placed. On the opposite side to the active layer the adjusting layer 7 is adjacent,
to which the confining layer 8 is adjacent. Then to the confining layer 8 the semiconductor
contact layer 9 is adjacent. Metallization layers are not shown in the figures. In fact, the
set of all heterostructure layers located between the confining layers 4 and 8 forms a
waveguide region of the DL with an unusually large thickness that is determined by the
thickness of the leak-in layer 5. Characteristic is the fact that the thickness of the leak-in
layer 5 can have sizes approximately from 2 ym to 10 um and more, and the thicknesses
of the adjusting layers 6 and 7 can be approximately from 0.1 um to 1.0 ym. The value of
the ratio of the effective refractive index ne¢ of the heterostructure to the refractive index
nn Of the leak-in layer is determining. The calculated ne#/niv at current densities of 0.1
kA/cm? and 10 kA/cm? were respectively 1.000001 and 0.999854. The laser wavelength
was chosen equal to 0.976 uym and was determined by the composition and thickness of
the active layer 3. The reflector of the optical resonator of the Laser 1 located on the side
of emission output was made by etching a corresponding notch on the external surface of
the heterostructure. On the optical facet 10 of height about 2 um produced in the notch
(said optical facet being adjacent to the heterostructure layers 6, 3, 7, 8, and 9) the
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The foll ow ng enbodi nent of the diode |laser 1 (NOR-DL)
(see Fig. 3) differed fromthe previous one in that in
this enbodi nent for |aser em ssion output the cleaved
facet 12 with the deposited ??tireflection coating 13
was pl aced outside the notch to a distance of 25 pm
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The following embodiment of the ISOA 50 differed from the embodiment
presented in Fig. 8 in that this embodiment was made as a lattice of (seventeen) ISOA 50

located in parallel with a total output power of 340 W.



The proposed integrally connected | SOA 50 (see Fig. 7)
contains along the optical axis of |aser em ssion
propagation, integrally connected, the master diode

| aser 51 (MDL) with a length, pf the optical resonator
of 1.0 nm and the seniconduc%or anplifying el enent 52
(SAE) with a length of the anplification region of 5.0
mm The MDL 51 includes the optical resonator of
length 1.0 nmm wi t h t hdndustial apglivabitiiyng refl ectors 53
and 54 and the stripe active region 55 of width 10 pm
The SAE includes two parts of the anplification

r egiSEmicarfiuatod sbirced belater ahisgian:tdiéde laters HBL) as well as integrated
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ﬂ;aﬁft 58 .of Lﬂe anplification region the
ibgh BSPEANd ARSI el ectric coating 59 with a reflection
coefficient less than 0.01%is deposited. The profile
of the notch 60 at the boundary with the first part 56
of the anplification region plays the role of a
stabilizing element. The given | SOA nakes it possible
to obtain single-node | aser em ssion of a power up to
10 Wwith high quality of em ssion. The diffraction
angl e of em ssion divergence is 8 in the vertica
pl ane and 0.14 in the horizontal plane. The
differential efficiency of |aser emssion is within
80...90% The foll ow ng enbodi nent of the | SOA
50 (see Fig. 8) differed fromthe previous one in that
in this enbodiment in opposite directions along the
axis to one MDL 51 on each side one SAE 52 was
integrally connected. This ISOA enmits in two opposite
directions with paraneters of emssion simlar to the
paraneters of the previous enbodi nent. The
foll owi ng enbodi nent of the I SCA 50 differed fromthe
enbodi nent presented in Fig. 8 in that this enbodi nent
was made as a lattice of (seventeen) |SOA 50 | ocated
in parallel with a total output power of 340 W 14
I ndustrial applicability Sem conduct or sources
of | aser em ssion: diode |asers (DL) as well as
i ntegrated diode |lasers (IDL) and integrated
sem conductor optical anplifiers (1SOA) are used in
fi beroptic communication and data transm ssion
systenms, in optical superhigh-speed conmputing and
swi tching systens, in devel opnent of |aser industria
equi pnent, nedi cal equi prment, for realization of
frequency-doubl ed | asers, and for punping solid-state
and fiber lasers and anplifiers.
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12. The integrated diode laser as defined in claim 8 wherein at least two active



1'7 regions of the integrated di ode |aser have
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16. The integrated sem conductor optical anplifier as
defined in claim 13 wherein said active region and
said anplification region have i ndependent ohmc

cont acts. 18

16. The integrated semiconductor optical amplifier as defined in claim 13 wherein

said active region and said amplification region have independent ohmic contacts.





