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ALTER Technology

Engineering and testing of components and equipment

We provide a single point of contact for all high reliability electronic and 
optoelectronic components requirements, covering testing, engineering, 
procurement, storage, quality control, and certification.

Photonics Area

Photonics components testing: characterization and reliability tests for 
space applications



SPACE ENVIRONMENT
• TEMPERATURE

• VACUUM 

• RADIATION 

• LAUNCH VIBRATION

• LONG LIFE WITHOUT MAINTENANCE 
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ALTER TECHNOLOGY has gathered a large experience and know-how in

optical and reliability testing on photonics parts covering the full range of

different technologies.

Range of optoelectronics and photonics parts: 

• Laser & LEDs 250 to 5000 nm. 

• Receivers modules (180 to 11000 nm)

• Optical Transceivers

• Optical Amplifiers 

• Optical modulators

• Switches 

• Splitters.

• Photodiodes

• Optocouplers

• Multimode and monomode Fibers

• Liquid Crystal Devices

• Image Sensors

• PICs

ATN Experience in Optoelectronics



IMAGE SENSORS

• Setup for IR testing (1 – 99 µm)

• Hardware and software design (test board/camera) for image sensor testing

• Image sensor testing in UV-VIS-NIR-SWIR-LWIR

• Clean room testing

• Pixel performance testing according to EMVA 1288 Standard

• Optical testing (MTF, crosstalk)

• Electrical testing

• Environmental testing

-Temperature

-Vacuum-TVAC

-Vibration

-Humidity

• Radiation testing 

-Total ionizing dose (TID)

-Total non-ionizing dose (displacement damage - DD)

-Single event effects (SEE)



Capabilities

➢ Opto-electronic components Screening and Characterization. 

➢ Thermal Cycling at extreme temperature ranges (10ºK-400ºC).

➢ Thermal Vacuum. 

➢ Radiation tests: Gamma, Proton, Heavy Ions.

➢ Mechanical test →Vibration, Shock

➢ Combined tests → Innovation also for testing!!

➢ Humidity

➢ Constructional analysis

➢ Clean room conditions (ISO 5 – Class 100).



Alter Facilities

• Temperature range: -184ºC to +400ºC.

• Temperature range He Cryostat: >10ºK  

• Thermal shocks down to -196ºC (immersion LN)

• Temperature rate: up to 48ºC/min

• Internal volume: up to > 200 l.

• 10 chambers, different internal dimensions.

Thermal Cycling at Extreme Temperatures Thermal Vacuum Systems

• 4 Vacuum systems  

• Temperature range LN: -184ºC to +200ºC

• Vacuum: <10e-6mbar

• Maximum Internal volume: 55x55x55 cm3

• Wide variety of electrical, optical, RF, High power, 

linear and rotary motion vacuum feed-throughs

• Clean room ISO 5 (Class 100).

Mechanical tests

Shaker characteristics:

• Frequency: dc-3kHz

• Force: 35.6 kN

• Displacement: 76mm

• Acceleration:110g (sine pk), 75g (random RMS)

• Sliding table working área: 900 x 900 mm

• Cleanliness: Laminar Flow Chamber ISO 5

SRS shocks

• Drop method to simulate pyrotechnic shocks

• Frequency: 100Hz to 10kHz

• Shock levels up to 3000g; Q=10

• SRS Analysis software computes the Shock Response Spectra 

up to 1/12 octave

• Triaxial and monoaxial shock accelerometers

• 8 channels



REMS Main Environmental Tests:

• Operating Temperature range: -135ºC to +105ºC

• Radiation including neutrons, gamma, protons

• SEU (ASIC)

• Life Test Thermal cycling to simulate Mars Day-

Night cycle

• 600 cycles -130ºC to +15ºC (Winter cycles)

• 1410 cycles -105ºC to + 40ºC (Summer cycles)

• Reference Calibration of Photodiodes

• From -135ºC to + 105ºC with 10ºC step

• Linearity

• Angle inclination of incident light

EXAMPLE PROJECTS



EXAMPLE PROJECTS

JUICE FIBRES FOR THE MAGNETOMETER

• Combined cryo and radiation test  Fraunhofer INT 

• He Cryostat

• Co60 source in the center 

• Fibre coils around

• Complex thermal cycle with 3-coupled chambers



SMOS (Soil Moisture and Ocean Salinity) 

• Launch in 2009 and still running!!

• 84 optical communication links

• Fibre cold bend Test

EXAMPLE PROJECTS



OPTOELECTRONICS AREA

11

• Optoelectronic components characterization

• Space environment tests

o Radiation

o Mechanical (Vibration and Shocks)

o Thermal

o Vacuum 

o Life Test

• Complex test setup developments

The Optoelectronics Area is open to new challenges and 

developments in collaboration with our customers



THANK YOU 
FOR YOUR 
ATTENTION

juan.barbero@altertechnology.com

Request for Quotations:
rfq.to.atn@altertechnology.com
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