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Specialized Electronic Systems (SPELS) -

R&D and test laboratories specified in 

radiation hardness of electronic parts.

SPELS was established in 1989 in Moscow.

SPELS is a private and independent company 

with the position and orbit in the ñinnovative 

beltò of National Research Nuclear 

University (NRNU) ñMEPHIò 

(Moscow, Russia) ïour strategic partner.

INTRODUCTION



SPELS activities is in radiation hardness of 

electronic parts (microelectronics, RF and 

microwave units, semiconductor devices, 

sensors, MST):

Ç Radiation tests implementation

Ç R&D in radiation effects

Ç Laser and X-ray testers design

Ç Radiation test control units

Ç Radiation hardness assurance consults 

and support

INTRODUCTION



SPELS has a validated quality assurance 

systems by RSA and RMD

LICENSES AND CERTIFICATES



SPELS staff is more than 200 

scientists, engineers and technicians, who 

provide implementation and all required 

support of radiation tests.

SPELS has permanent and temporary 

contracts with many professors, engineers and 

students of NRNU ñMEPHIò

STUFF 



ÇTotal dose effects: 

LINAC (SPELS, NRNU ñMEPHIò)

X-ray testers

Co-60 (RISI, Moscow region, NRNU ñMEPHIò in 2011)

ÇDose-rate effects:

Flash X-ray machine (SPELS)

Lasers (SPELS)

ÇSingle-event effects:

Lasers (SPELS)

proton accelerator (PINPh, Gatchina)

ions accelerator (JINR, Dubna)

ÇStructural damage:

Nuclear reactor (NRNU ñMEPHIò)

ÇElectromagnetic and voltage overstress effects: 

EMP simulator (SPELS).   

TEST FACILITIES



TOTAL DOSE TESTS:

LINAC U-31/33 (X-ray and e-modes)

Source type X-ray

Emitted radiation / energy Maximum energy of X-ray ï2 MeV

Average energy of X-ray ï450 keV

Dose rates 1é50 R/s

Volume of irradiation chamber 200 x 200 x 1000 mm

Energies 2 MeV

Min ïMax fluxes 1é15 ɛA

Spot size 4 mm (output window)

Spot homogeneity 20 %

Test chamber (vacuum, air) air

Device positioning system manual



TOTAL DOSE TESTS: LINAC U-31/33



TOTAL DOSE TESTS: LINAC RELUS-1

Source type X-ray

Emitted 

radiation / 

energy

Maximum energy of X-

ray ï3,5 MeV

Average energy of X-ray 

ï650 keV

Dose rates 1é200 R/s

Volume of 

irradiation 

chamber

200 x 200 x 1000 mm

Energies 3,5 MeV

Min ïMax fluxes 1é50ɛA

Spot size 4 mm (output window)

Spot homogeneity 20 %

Test chamber (vacuum, air) air

Device positioning system manual



TOTAL DOSE TESTS: TLD system DTU-01M 

TLD thermo luminescence system DTU-01M is used for dosimetry 

maintenance. It measures dose levels up to 100 kR (15% max error).



TOTAL DOSE TESTS: X-Ray Testers (Simulators)

A special dosimetry procedure is always 

performed in order to determine if the 

X-ray simulator usage is possible. A total 

dose calibration coefficient  is obtained 

from comparison of the objectôs 

parameter total dose degradation in 

X-ray and a LINAC comparative tests.
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TOTAL DOSE TESTS: X-ray Testers

Source type X-ray

Emitted 

radiation / 

energy

Maximum energy of X-ray ï

50 keV

Average energy of X-ray ï10 

keV

Dose rates 1é200 R/s

Volume of 

irradiation 

chamber

200 x 200 x 200 mm

Source type X-ray

Emitted radiation / 

energy

Maximum energy of X-ray ï

100 keV

Average energy of X-ray ï

10é20 keV

Dose rates 1é250 R/s

Volume of irradiation 

chamber

200 x 200 x 200 mm

RIK-0401

RIK-0402



TOTAL DOSE TESTS: 

X-ray Testers (Simulators)

X-ray tester for wafer 

level inspection
X-ray tester for 

packaged IC inspection
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TID degradation of DAC transfer characteristic 

(output voltage vs. input code): irradiation in 

switching (a) 3FF (b), 000 (c) input code

TOTAL DOSE ADC/DAC 

X-ray simulation tests (example):
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TOTAL DOSE TESTS:  

DAC X-ray simulation tests:



TRANSIENT DOSE RATE TESTS: 
Pulsed electron accelerator (flash X-ray) ARSA

Source type X-ray

Emitted radiation / energy Maximum energy of X-ray ï1 MeV

Average energy of X-ray ï140 keV

Dose rates 1 1010 R/s,  pulse 10 ns

Volume of irradiation chamber 400 x 400 x 500 mm

The main ARSA parameters in X-ray and electron modes:

Energies 0.2é1 MeV

Min ïMax fluxes 1.2 14 R/s,  pulse 10 ns

Spot size 10 mm (output window)

Spot homogeneity 30 %

Test chamber (vacuum, air) air

Device positioning system manual



TRANSIENT DOSE RATE TESTS: 
Pulsed electron accelerator (flash X-ray) ARSA


