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1–COTS radiation tests 
 

• Development of a test bench to evaluate the RIA (Radiation Induced Attenuation) 

• Characterized under Gamma radiation a variety of optical fibers. RIA as function of the wavelength and the 
TID 

• Results organized in a online Database “RadFiber”    

Conclusions: 

• At certain wavelengths non rad-hard devices can be harder than rad-hard fibers 
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1–COTS radiation tests 
 

The aim of the study is to evaluate 
the representativeness of usual 

cumulated dose test procedures for 
device qualification used for severe 

electron space environment 
applications 

Conclusions: 

• The degradation due to high energy electron is lower, or in the same order of magnitude, as the cumulated 
drift under 60Co and 1MeV neutrons 

• In the perspective of qualifying devices for severe electron environment space application, the 60Co low 
dose rate test combined with neutron irradiation should be conservative for linear devices 
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1–COTS radiation tests 
 

• Synergistic effects between Dose and 

SEU / SEL on  90 nm Cypress SRAM memories 4 and 16 
Mbit 

• Four electrical parameters are chosen to follow the 
device degradation due to total dose: Write mode 

supply current, Read mode supply current, Stand-by 
supply current, Data retention voltage 

Conclusions: 

• No SEL and stuck bit are observed whatever the deposited dose 

• SEU error patterns have the same occurrence probability whatever the dose level  

•  No correlation between cross sections and received dose 

• Burst events and SEU are observed under heavy ions 

• Complementary 252Cf characterizations show that burst events are ignited in the memory array 

Remarks: 

• On the Cypress 8 Mbit (different package) we observed  instead that the memory cross section decreases 
with the TID 
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1–COTS radiation tests 
 

Study of the effects of ionizing radiation in state-of-the-art non volatile memories (NVM):  

• NAND Flash memories Micron Technology MT29F32G08CBACA: 25-nm Multi-Level Cell (MLC) - 2 bits 
per cell, MT29F16G08ABABA: 34-nm, 16 Gbit Single Level Cell (SLC) and  

• New Phase Change Memories (they are not based on charge storage) Micron Technology (formerly 
Numonyx) P8P: 90-nm PCM 

 Conclusions: 

• Micron 25-nm MLC NAND Flash are interesting for space due to high density and low cost. However, their 
poor TID hardness (few tens of krad) and the low threshold LET for Single Event Functional Interrupts 
may be an issue in space 

• Micron 90-nm PCM samples, in spite of the very good TID tolerance,  feature a non-negligible rate of 
Single Event Latchup which may threaten their correct operation in space. 

Remarks: 

• On the Cypress 8 Mbit (different package) we observed  instead that the memory cross section decreases 
with the TID 
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1–COTS radiation tests 
 

Data overview of  opto-couplers degradation under irradiation and how different electrical layout, 
construction and operational (bias) conditions impact on the radiation hardness 

Result of separated emitter and receiver irradiation - to estimate the dominant part in the total 
degradation 

Investigation on screening methodology for parts selection, based on reverse recovery time of the LEDs 
was analysed to assess its applicability to the DUTs 
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2–Low dose effects study 
 

ELDRS remain a difficult hardness assurance problem as there is no universal convenient method to 
bound the degradation 

Test performed on 9 device types (5 parts for each one) 
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2–Low dose effects study 
 

Conclusions: 

• In many cases, the degradation at 10rad/h is larger than at 36rad/h  

• For some devices, different conclusions are drawn with or w/o 10rad/h testing: OP15 Vos shows a large 
underestimate of the degradation with 36 rad/h testing UCC1806 cmos-like => moderated eldrs 

• ELDRS response of devices varies with bias, tested parameter and TID level 

Remarks: 

• On the Cypress 8 Mbit (different package) we observed  instead that the memory cross section decreases 
with the TID 
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2–Low dose effects study 
 

Test and analyse ELDRS sensitivity of bipolar linear devices and RadFETs, of relevance for the Galileo 
project and GNSS Evolution. 
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2–Low dose effects study 
 

Conclusions: 

• The parts off biased normally have higher radiation degradation than the biased ones 

• There are types in which the ELDR suppose an increase of degradation, others the standard LDR is the 
worst condition, but also there are several cases in which no big differences are observed between both 
test conditions. 

 



A Masi, News from ESA-CNES Final Presentation Days 2013 
  
 

3- Dosimetry 

OSL = Optically Stimulated Luminescence 

Popt-Stim 

IR LED V/I 
VSTIM 

OSL Visible ph 

VOSL 

I/V 

• Old Osl generation failed on CARMEN3 

• All the problem fixed on the new generation- First promising 
results 

• OSL sensor onboard ICARE-NG instrument 
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3- Dosimetry 

Power consumption in 
standby mode 

P < 150 mW  
(+5 V : 20 mA, -5V : 5mA) 

Power consumption in 
read mode 

P < 300 mW 

(+5 V : 50 mA, -5V : 7mA)  
At the mission start, example : CARMEN-2 

Communication ECAN, RS232, asymetric or differential analog 
bus 

Measurements Temperature, Total Ionizing Dose, 
Displacement Damage Dose 

 
Sensitivity 

TID : 8 mV·mGy-1, error < 7% 

DDD : 8.60×10-8 V·g·MeV-1, error < 4% 
Temperature : 2 °C 

Packaging DIL24 wide, Plastic (EX200),  
33 mm x 20 mm x 14 mm, 10 g 

Space qualification In progress under ESA ECSS standards 
Radiation tests to do  
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3- Dosimetry 

• New version of SEU monitor 

•  developped in 2009 

• Memory device used: 
4 die module 
ATMEL AT60166F 16Mbit SRAM 

• Overall 4 Die area: 
 ~ 19.5mm*19.5mm 

• Link to PC via Ethernet cable 
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3- Dosimetry 

 

• This monitor allows for beam fluence 
check at a given LET 

• Provides a SEU event distribution using 
128*4 zones on an overall 4 die area of 

about19.5*19.5 mm² 
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3- Dosimetry 

• Study of the variation of the RADFET voltage 
threshold shift, ΔVth as function of the dose, for 

different temperatures, and assessment of long-term 
annealing effects 

• Characterization of 18* RADFET 02-400nm IMPL 
units, manufactured by Tyndall National Institute 

(Ireland) 

• The RADFETS were irradiated at the ESA/ESTEC 
Cobalt-60 facility, up to ~50 krad 

• HDR : High Dose Rate 5 krad/hour : total 50 krad 
(H2O), LDR: Low Dose Rate, 0.036 krad/hour : total 

58 krad (H2O) 

 

 

 

Conclusions: 

• Established a model for the Radfets calibration 

• At HDR irradiation no temperature dependency is observed 

• At LDR the model takes into account the temperature dependency  

• Annealing is taken into account both in the model at HDR and LDR 



A Masi, News from ESA-CNES Final Presentation Days 2013 
  
 

4- Facilities 
 

• Motivation for radiation tests under controlled temperature: space missions, annealing recovery reduced at low 
temperature, electronics performance improved at low temperature 

• Liquid Nitrogen Proposed setup 

• Future Options: Helium close loop 

• Controlled atmosphere (vaccum) 
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4- Facilities 
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4- Facilities 
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4- Facilities 
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4- Facilities 
 

 ECF  Esa estec 60Co Facility 

According to TEC-QEC-PR001 60Co 

Facility Dosimetry Procedure: 

The uncertainty of the measured 

TID [Gy] is 4.2% 

The uncertainty of the measured 

D.R.[Gy/h] is 4.4% 
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4- Facilities 
 


