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INTRODUCTION       

 

   

 

 

 

§ Four decades ago the first in the world AlGaAs/GaAs heterostructures were grown in 

Ioffe Institute by the Nobel Prize laureate Zhores Alferov. During this period, 

semiconductor optoelectronic devices: laser diodes, light emitting diodes and 

photodiodes changed the world. At the end of 20th century success in development 

and investigation of heterostructures grown on InP substrates  leaded to creation of 

high reliable near infrared (1.3-1.6 mm) laser diodes, LEDs and photodiodes. We have 

seen a huge grow of production and sales of fiber coupled optoelectronic devices for 

telecommunications. At the beginning of 21st century we can see even greater grow 

of production and sales of visible LEDs based on new wide band-gap heterostructures 

with InGaN solid solution in the active layer. Efficiency of LEDs increases every year 

and very soon LED lighting will replace old light sources.  

 

 
 

§ Up to the last years you could not find on the world optoelectronic market offers for 

room temperature Laser Diodes and LEDs with wavelengths longer then 1600 nm 

where InP-based structures don't work and more narrow-gap materials like GaSb, 

InAs and their solid solutions are required.  

§ Since the creation of the first laser heterostructures Ioffe Institute keeps leading 

positions in development and investigation of III -V semiconductor heterostructures.  

More then 20 years scientists from laboratory of infrared optoelectronics in Ioffe 

Institute work on creation of high efficiency emitters and detectors based on narrow 

band-gap III-V semiconductors. Prof. Yakovlev, Prof. Mikhailova, Prof. Imenkov are 

authors of more then 100 original papers and reports in this field. Qualitative 

technological break-through in growing of heterostructures based on GaInAsSb solid 

solution was achieved in last decade. This material system allows developing of 

LEDs, Laser Diodes and photodiodes that cover wide spectral range from 1600 nm to 

5000 nm.  
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ABOUT IBSG CO.LTD. 
 

 

 

§ IBSG Co., Ltd was founded by several 

leading researchers of the Ioffe 

Physical-Technical Institute in 1991 in 

the period when connection between 

science and industrial enterprises was 

broken in Russia. Therefore IBSG 

purpose became transformation of the 

scientific results into the concrete 

products ready to introduction on the 

market. General Director of the 

company since its foundation is Prof. 

Yury Yakovlev. He is also the head of 

Laboratory of Infrared Optoelectronics 

in Ioffe Institute and member of 

organizing committee of the annual  

    conference for Mid Infrared Optoelec- 

    tronics (MIOMD).  

§ Staff of the company includes 30 persons. Three of them are professors, doctors of 

scientists. Other 8 persons have doctor degree (PhD).  

§ Company is engaged with development, manufacturing and sales of optoelectronic 

devices (lasers, LEDs, Photodiodes & electronic drivers) in the mid-infrared range. At 

present IBSG realizes the complete technological cycle of manufacture including 

heterostructure epitaxial by liquid phase epitaxial (LPE) and metalorganic chemical 

vapor deposition (MOCVD), photolithography, assembling, testing of characteristics, 

producing of related electronic devices. Now IBSG is the only company in the 

world that produce full lin e light emitting diodes, laser diodes and photodiodes 

for the middle infrared spectral range 1600-5000 nm.  
 

§ IBSG is located in St. Petersburg, Russia on the territory of Ioffe Institute. Company 

has the following facilities for research and manufacturing:  

- One set-up for Metal-Organic Chemical Vapor Deposition  (MOCVD) and 12 ovens 

for Liquid Phase Epitaxial (LPE).  

- Rooms for realization of all photolithography operations. Equipment of overlapping, 

contacts vacuum deposition, centrifuge, chemical boxes.  

- Assembly equipments by soldering and thermal-compression bonding of LD, LED 

and PD dies.  

- Stand for assembling and testing of electronic circuits.  

- Equipments for measuring of Laser and LED spectral and power characteristics, 

measuring the spectral response of photodiodes, measuring of electrical and 

capacitance characteristics of LD, LED and photodiodes, stands for degradation 

tests. IBSG has also opportunity to rent measurement equipment of Ioffe Institute, 

including SIMS, Electron microscope, X-ray diffraction etc. Very important is that 

our scientists have big experience in interpretation of the measured results and 

modeling of the physical processes. 

§ Now our facilities allow us to manufacture up to 100 000 mid infrared optoelectronic 

devices per year.  
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IBSG PRODUCTS 
Mid Infrared LEDs 

       

 

   

 

 

The nomenclature of output production includes: 

MID INFRARED LIGHT EMITTING DIODES  l=1.6÷5.0 mm 
 

Light emitting diodes cover all spectral range from 1600 nm to 5000 nm and 

operate at room temperature. 
 

 

 

 

 

 

 

 

   

    

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 
Peak optical power in pulse mode can be 50 times higher then average power. 

 

Discrete LEDs are produced in 5 variants:  

Series LEDXX.  
§ LEDs are mounted in standard 5,4 mm package TO-18 with cap. 

Series LEDXX-PR 

§ LEDs are mounted in the same package TO-18 with parabolic 

reflector.  

Series LEDXX-PRW 

§ LEDs are mounted in TO-18 with parabolic reflector. Quartz or 

sapphire window is added to the reflector. 

Series LEDXX-TEC 

§ LEDs are mounted in the 9 mm package TO-5 with 

built-in micro TE cooler and thermistor. Cap with quartz or 

sapphire window is hermetically welded.  

Series LEDXX-TEC-PR 
§ LEDs are mounted in the 9 mm package TO-5 with built-in 

micro TE cooler and thermistor. Parabolic reflector with 

quartz or sapphire window is hermetically welded. 

Standard LED types are produced using LED chips with small 

size 0.3x0.3 mm and circular top contact.  
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IBSG PRODUCTS 
Mid Infrared Photodiodes 

       

 

   

 

 

The nomenclature of output production includes: 

MID INFRARED POTODIODES  WITH CUT-OFF l=2.4; 2.5; 3.6; 4.8 mm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photodiodes that IBSG manufactures are based on heterostructures with wide band-gap 

window. PD24 and PD25 models are based on GaInAsSb/GaAlAsSb structure, PD36 is based on 

InAs/InAsSbP structure. Fast response time makes them suitable for detection of high-frequency 

modulated IR laser radiation. Photodiodes with cut-off 4.3 mm PD43 are based on PbSe material. 

The device is mounted on the TO-18 package or TO-5 package with thermocooler inside and 

can be equipped with the parabolic reflector. 
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IBSG PRODUCTS 
Mid Infrared Photodiodesécontinued 

 

 

 

 

 

 

 

 

Discrete photodiodes are produced in 5 variants:  

Series PDXX.  
§ PDs are mounted in standard 5,4 mm package TO-

18 with cap. 

Series PDXX-PR 

§ PDs are mounted in the same package TO-18 with 

parabolic reflector.  

Series PDXX-PRW 

§ PDs are mounted in TO-18 with parabolic reflector. 

Quartz or sapphire window is added to the 

reflector. 

Series PDXX-TEC 

§ PDs are mounted in the 9 mm package TO-5 with built-in micro TE cooler and thermistor. 

Cap with quartz or sapphire window is hermetically welded.  

Series PDXX-TEC-PR 
§ PDs are mounted in the 9 mm package TO-5 with built-in micro TE cooler and thermistor. Parabolic 

reflector with quartz or sapphire window is hermetically welded. 

 
Standard photodiode types are produced using PD chips with ring top contact and different sizes of the 

sensitive area.  

Series PD24 (PD24-01; PD24-03; PD24-05; PD24-10; PD24-20) 
§ PD24 are produced with next sizes of the sensitive area: 0.1 mm (PD24-01), 0.3 mm (PD24-

03), 0.5 mm (PD24-05), 1.0 mm (PD24-10) and 2.0 mm (PD24-20).  Model PD24-20 is mounted in 9 mm 

package TO-5. Model PD24-20 (without TEC) is not available with parabolic reflector. All other models 

PD24 are available in our standard 5 variants.   

Series PD25 (PD25-02; PD25-05; PD25-10; PD25-20) 
§ PD25 are produced with next sizes of the sensitive area: 0.2 mm (PD25-02), 0.5 mm (PD25-

05), 1.0 mm (PD25-10) and 2.0 mm (PD25-20).  Model PD25-20 is mounted in 9 mm package TO-5. 

Model PD25-20 (without TEC) is not available with parabolic reflector. All other models PD25 are 

available in our standard 5 variants.   

Series PD36 (PD36-01; PD36-02; PD36-03; PD36-05 and PD36-10) 
§ PD36 are produced with next sizes of the sensitive area: 0.1 mm (PD36-01), 0.2 mm (PD36-

02),  0.3 mm (PD36-03), 0.5 mm (PD36-05) and 1.0 mm (PD36-10).   

Series PD48 (PD48-03-NS and PD48-05-WS) 
§ PD48 are produced with next sizes of the sensitive area:  0.3 mm (PD48-03-NS) and 

0.5 mm (PD48-05-Ws).   

Photoresistor PR43 
§ PR43 is produced with size of the sensitive area 2x2 mm. It is mounted in 9mm package TO-

5 with cap and silicon window. 

 

Optionally  can be produced photodiodes with other sizes of the sensitive area (very fast response 0.075 mm 

photodiodes or large are photodiodes.  

Designing and producing of multi-element photodiodes is also available.   
 




