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Abstract-- The 2009 Workshop Record has been reviewed and 

a table prepared to facilitate the search for radiation response 
data by part number, type, or effect.  

I. INTRODUCTION 

N this paper a Guide to the 2009 Radiation Effects Data 
Workshop (REDW) Record is provided [1]. The 

Workshop Record (WR) published each year is a permanent 
archive of the REDW. It serves as a key source of radiation 
response data for the radiation effects community (REC). It 
also provides descriptions of radiation effects test facilities, 
standards, and environments. Although the record provides a 
cumulative index that can be used to locate papers based on 
author and title it is difficult to search for response data on a 
particular part number, type, or radiation effect. To simplify 
this search as an ongoing effort each year a table is prepared 
for that year’s WR [2-5]. In this table the following 
information is provided for each paper: 

• Cumulative Index Number 
• Page number in Workshop Record 
• Name of first author 
• Part Number(s) 
• Part Type(s) 
• Manufacture(s) 
• Data 

− Terrestrial or Flight 
• Radiation Effect(s) Evaluated 

− Total Ionizing Dose 
 Co60 High Dose Rate 
 Co60 Low Dose Rate (ELDRS) 
 x-ray 
 pions 
 Protons 
 Electrons 

− Single Event Effects due to: heavy ions, 
protons, neutrons, and laser 

 Single Event Upset (SEU) 
 Single Event Transient (SET) 
 Single Event Functional Interupt 

(SEFI) 
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 Single Event Latchup (SEL) 
 Single Event Burnout (SEB) 
 Single Event Gate Rupture 

(SEGR) 
− Dose rate 
− Displacement Damage 

 Protons 
 Neutrons 

• Facilities  
• Standard 
• Environment 
• Shielding 

II. RESPONSE DATA SEARCH 
This paper contains the Table for REDW 2009 in  Table I. 

Tables for all WR’s are available on the NSREC website 
http://www.nsrec.com/redw/. The tables are provided in 
Portable Document Format (pdf) and a search can simply be 
performed using capabilities built into the Adobe Acrobat 
software. Once the paper(s) with the response data required 
has been located it is the radiation effects engineer’s 
responsibility to perform a detailed review to establish 
applicability of the response data. Individual copies of the 
full papers are available online at IEEE Xplore®. 

III. 2009 WORKSHOP RECORD SUMMARY 

The 2009 Workshop Record has thirty high quality papers. 
It provides: radiation response data on a wide range of 
devices, circuits, and systems, test facilities descriptions, and 
dosimetry.  

IV. CONCLUSIONS 
The Guide to the 2009 IEEE Radiation Effects Data 

Workshop provides an efficient way to search for response 
data on a particular part number, type, or radiation effect. 
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TABLE I 
REDW 2009 

REDW2009 Revision 1.0, Jan. 10/2010 Prepared by: David M. Hiemstra dave.hiemstra@mdacorpoartion.com

ELDRS
1, pp. 1-5 D. Hiemstra Guide to the Radiation Effects Data Workshop 2009

4N55 Optocoupler Avago √ √
LM119 Voltage Comparator National Semiconductor √ √ √
LM158 Operational Amplifier National Semiconductor √ √ √
LM158A Operational Amplifier National Semiconductor √ √ √
AD620 Instrumentation Amplifier Analog Devices √ √
AD580LH Voltage Reference Analog Devices √ √
AD588TQ Voltage Reference Analog Devices √ √
AD1671 12 bit DAC Analog Devices √ √
OM1850 Low Dropout Voltage Regulator International Rectifier √ √
EL7457 Quad CMOS Driver Intersil √ √
OP400 Operational Amplifier Analog Devices √ √
AD630 Balanced Modulator/Demodulator Analog Devices √ √
2N3019 NPN Transistor Microsemi √ √
PA07 Power Operational Amplifier Apex √ √H
REF02 Voltage Reference Analog Devices √ √H
IS-2981 8-Channel Source Driver Intersil √ √H
EL7457 Quad CMOS Driver Intersil √ √H
MAX997 Voltage Comparator Maxim √ √H √H
DG390 Analog Switch Maxim √ √H √H
SG1845 Pulse Width Modulator Microsemi √ √H √H
SG1846 Pulse Width Modulator Microsemi √ √H √H
AD822 Operational Amplifier Analog Devices √ √H
LM124 Operational Amplifier National Semiconductor √ √H
LM139 Operational Amplifier Texas Instruments √ √H
ADG526A Analog Multiplexer Analog Devices √ √H √H
UC1708 Power MOSFET Driver Texas Instruments √ √H
RH1086 Voltage Regulator Linear Technology √ √H √H
RI1773 Power MOSFET Driver International Rectifier √ √H √H
APT50M38PLL Power MOSFET Microsemi √ √H
IRH7250 Power MOSFET International Rectifier √ √H
AFL12028 DC-DC Converter International Rectifier √ √H √H
ADC14155W-MLS 14 bit ADC National Semiconductor √ √H √H
ADS5424 14 bit ADC Texas Instruments √ √H,P √H √H
MT29F4G08AAAWP 4 Gbit Flash Micron √ √H √H
K9F4G08U0A 4 Gbit Flash Samsung √ √H √H
EDS5108ABTA SDRAM Eplidia √ √H √H √H
Test Structure SRAM IBM √ √H √H
Test Structure SRAM IBM √ √H,P
Test Structure SRAM Texas Instruments √ √H,P √H
XC4VLX25-10FF668 FPGA Xilinx √ √H,P √H
MAX367 Oscillator Circuit Protector √ √H
HMP1-155TRX Fiber Optic Transceiver Space Photonics √ √P
ISC9803 and QWIP ROIC Indigo and GSFC √ √P
AFL12028SX/CH DC-DC Converter International Rectifier √ √
AD822 Operational Amplifier Analog Devices √ √
RM158 Operational Amplifier National Semiconductor √ √
ADG526A Analog Multiplexer Analog Devices √ √
K9F8G08U0A 8 Gbit Flash Samsung √ √
MT29F4G08AAAWP 4 Gbit Flash Micron √ √
K9F8G08U0M 8 Gbit Flash Samsung √ √
MT29F4G08AAA 4 Gbit Flash Micron √ √
HY27UF084G2M 4 Gbit Flash Hynix √ √
MT29F4G08AAAWP 4 Gbit Flash Micron √ √
EDE1104AB-50-E 1 Gbit SDRAM Eplidia √ √
K4T1G044QA-ZCD5 1 Gbit SDRAM Samsung √ √
K9K8G08U0A 8 Gbit Flash Samsung √ √
UC1875JQMLV PWM Controller Texas Instruments √ √
CD54HCT4046A Phase Locked Loop Texas Instruments √ √
XPA-11 Prototype AMIS √ √
APT50M38JLL Power MOSFET Microsemi √ √
2N5157 NPN Bipolar Transistor Microsemi √ √
Test Structure SIRF Test Transistor Xilinx √ √
2N2907 PNP Bipolar Transistor Microsemi √ √
2N2222 NPN Bipolar Transistor Microsemi √ √

RadFET NMRC √ √
LM139 Voltage Comparator National Semiconductor √ √
TPS5420 Switching Regulator Texas Instruments √ √
RH1021CMH-5 Voltage Reference Linear Technology √ √
RH1021CMW-5 Linear Technology Linear Technology √ √
LP2951 Low Dropout Regulator National Semiconductor √ √
TPS79133 Low Dropout Regulator Texas Instruments √ √
MT9T001P12STC CMOS Imager Micron √ √
KAC9628 CMOS Imager Kodak √ √

3, pp. 12-14 J. Bird

4. pp. 15-24 M. O'Bryan

D. Cochran5. pp. 25-31

Shielding
Paper No., Page  
No. First Author

Data Total Ionizing Dose, X-xray, P-pions
Protons SEFI SEL SEBSET

Facilities Standard Environment
Dose Rate Protons Neutrons

Displacement Damage

Part No. Type
Electrons SEU

Manufacture

Single Event Effects, H-heavy ion, P-proton, L-laser, N-neutrons
SEGRTerrestrial Flight Co60

2, pp. 5-11 J. Bird
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TABLE I (CONTINUED) 

REDW 2009 

ELDRS
AD5670 8 bit ADC Analog Devices √ √ √
AD670 8 bit ADC Analog Devices √ √ √
AD574 12 bit ADC Analog Devices √ √ √
LTC1417 14 bit ADC Linear Technology √ √ √
LTC1419 14 bit ADC Linear Technology √ √
LTC1604 16 bit ADC Linear Technology √ √
LTC1608 16 bit ADC Linear Technology √ √
AD8138 Differential ADC Driver Analog Devices √ √ √
AD7714 24 bit ADC Analog Devices √ √
LS2812D DC-DC Converter International Rectifier √ √ √
LS2805S DC-DC Converter International Rectifier √ √ √
LS2803R3S DC-DC Converter International Rectifier √ √ √
LS2805R3S DC-DC Converter International Rectifier √ √
LS2805S DC-DC Converter International Rectifier √ √
LS2812D DC-DC Converter International Rectifier √ √
LF198 Sample and Hold National Semiconductor √ √ √
2N3700 NPN Bipolar Transistor Semicoa √ √
2N3700 NPN Bipolar Transistor ST Microelectronics √ √
2N3700 NPN Bipolar Transistor New England Micro √ √
AD832 Operational Amplifier Analog Devices √ √
LT1211 Operational Amplifier Linear Technology √ √
LM124 Operational Amplifier National Semiconductor √ √ √
OP97 Operational Amplifier Analog Devices √ √
OP484 Operational Amplifier GD √ √
AD648 Operational Amplifier Analog Devices √ √ √
OP400 Operational Amplifier Analog Devices √ √
RH1498 Operational Amplifier Linear Technology √ √
RH1078 Operational Amplifier Analog Devices √ √
MC350272 Operational Amplifier Motorola √ √
RH1814 Operational Amplifier Linear Technology √ √
AD829 Operational Amplifier Linear Technology √ √
EDS5104ABTA-75 512 Mbit SDRAM ELPIDA √ √
RH119 Voltage Comparator Linear Technology √ √ √
LM193 Voltage Comparator National Semiconductor √ √ √
PM139 Voltage Comparator Analog Devices √ √
LP2951 Low Dropout Regulator National Semiconductor √ √
LP2953 Low Dropout Regulator National Semiconductor √ √ √
LM2941 Low Dropout Regulator National Semiconductor √ √ √ √
RH117 Voltage Regulator Linear Technology √ √ √
RH137 Voltage Regulator Linear Technology √ √ √
RH117 Voltage Regulator Linear Technology √ √
LM1577K Switching Regulator National Semiconductor √ √ √
LP2953 Low Dropout Regulator National Semiconductor √ √
MAX708 Power Supply Supervisor Maxim √ √
UC1845 Pulse Width Modulator Controller Texas Instruments √ √
FZT458 NPN Bipolar Transistor Zetex √ √
FZT958 PNP Bipolar Transistor Zetex √ √
MRF901 NPN Bipolar Transistor Motorola √ √ √
LS401 JFET Linear Systems √ √
LSK398 JFET Linear Systems √ √
2N918 NPN Bipolar Transistor AEI √ √
2N3251A PNP Bipolar Transistor Microsemi √ √
2N4391 JFET Linear Systems √ √
2N4393 JFET Linear Systems √ √
AD667 12 bit ADC Analog Devices √ √ √
DAC8413 12 bit DAC Analog Devices √ √
OMH3040 Hall Effect Switch Optek √ √ √
AD537 Voltage to Frequency Converter Analog Devices √ √ √
RTSX72SU FPGA Actel √ √
IDTQS4A210 Multiplexer/DeMultiplexer Integrated Device Technology √ √
MAX306 Analog Multiplexer Maxwell √ √
AD590 Temperature Sensor Analog Devices √ √ √
LT1019 Voltage Reference Linear Technology √ √ √
LM113 Voltage Reference National Semiconductor √ √ √
LM136 Voltage Reference National Semiconductor √ √
AD652 Voltage to Frequency Converter Analog Devices √ √ √
AD606 Logarithmic Amplifier Analog Devices √ √ √
LMD18200 Full Bridge Driver National Semiconductor √ √ √
TC4423 Power MOSFET Driver Microchip √ √
AD7943 12 bit DAC Analog Devices √ √H √H
AD9740 10 bit DAC Analog Devices √ √ √H
AD9705 10 bit DAC Analog Devices √ √ √H √H
AD9763 10 bit DAC Analog Devices √ √
AD9911 Frequency Synhesizer Analog Devices √ √ √H
AD4252 Frequency Synhesizer Analog Devices √ √ √H √H
RHF43B Operational Amplifier ST Microelectronics √ √ √ √H
RHF310 Operational Amplifier ST Microelectronics √ √ √ √H

Neutrons
Standard Environment Shielding

Terrestrial Flight Co60 Protons Electrons SEU SET
Total Ionizing Dose, X-xray, P-pions Single Event Effects, H-heavy ion, P-proton, L-laser, N-neutrons Displacement Damage Facilities

SEFI SEL SEB SEGR Dose Rate Protons
Part No. Type Manufacture

Data

6. pp. 32-38

Paper No., Page  
No.

A. Tipton7. pp. 39-41

G. Chaumont8. pp. 42-46

First Author
A. Aaron
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TABLE I (CONTINUED) 
REDW 2009 

ELDRS
9. pp. 47-50 K. Kruckmeyer LM136-2.5 Voltage Reference National Semiconductor √ √ √

LM4132AMF-3.3 Voltage Reference National Semiconductor √ √
LM4128AMF-3.3 Voltage Reference National Semiconductor √ √ √
LM4129AIM5-3.3 Voltage Reference National Semiconductor √ √ √
LM4120AI5-1.8 Voltage Reference National Semiconductor √ √ √

11. pp. 59-64 K. Kruckmeyer LM2941WGRLQMLV Voltage Reference National Semiconductor √ √ √
12. pp. 65-70 K. Kruckmeyer LM139AxLQMLV Voltage Comparator National Semiconductor √ √H,L
13. pp. 71-75 R. Lawrence Test Structure Trench Oxide Capacitor 90nm √ √H

2SK4217 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4152 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4155 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4158 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4217 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4152 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4155 Power MOSFET Fuji Electric Drive Co. √ √H √H
2SK4158 Power MOSFET Fuji Electric Drive Co. √ √H √H

15. pp. 82-93 L. Scheick IRHNJ597130 Power MOSFET International Rectifier √ √H √H
IRHLF77110 Power MOSFET International Rectifier √ √H √H
IRHNJ57133SE Power MOSFET International Rectifier √ √H √H
JANSR2N7498T2 Power MOSFET International Rectifier √ √H √H
IRHMB57260SE Power MOSFET International Rectifier √ √H √H
IRHF7230 Power MOSFET International Rectifier √ √H √H
IRHNJ57230 Power MOSFET International Rectifier √ √H √H
IRHNA57264SE Power MOSFET International Rectifier √ √H √H
IRF9530PBF-ND Power MOSFET International Rectifier √ √H √H
IRF3315PBF-ND Power MOSFET International Rectifier √ √H √H
497-4339-5-ND Power MOSFET ST Microelectronics √ √H √H
IRHF7430SE Power MOSFET International Rectifier √ √H √H

16. pp. 94-98 C. Oudea MS8002 MEMS Accelerometer Colybris √ √ √H, P
SOIS Optical Transceiver 1 Mbps DAS Photonics √ √ √ √ P
SOIS Optical Transceiver 1 Mbps DAS Photonics √ √ √ √P

18. pp. 103-105 R. Katti 1 Mb MRAM Honeywell √ √ √H
KM44V16004AK-6 64Mb DRAM Samsung √ √ √ √H, P
KM44V16004BK-6 64Mb DRAM Samsung √ √ √ √H, P
KM44V16004DK-6 64Mb DRAM Samsung √ √ √ √H, P
KM44S32030AT-GL 128M DRAM Samsung √ √ √ √H, P
HM5225405BTT75 256M DRAM Hitachi √ √ √ √H, P
K9F4G08U0APCB0 4Gb Flash Samsung √ √ √H √H √H
MT29F4G08AAWP 4Gb Flash Micron √ √ √H √H √H

21. pp. 123-126 R. Lawrence Test Structure 512 kb SRAM BAE Systems √ √H, P
uPD4382322 8 Mb SRAM NEC √ √ √H, P √H, P √H, P
IDT71V67603 9 Mb SRAM Integrated Device Technology √ √ √H, P √H, P √H, P
CY7C1360A 9 Mb SRAM Cypress √ √ √H, P √H, P √H, P

23. pp, 133-135 D. Hiemstra TMD320C6713 Digital Signal Processor Texas Instruments √ √ √P
24. pp. 136-139 D. Admas W28C0108 128KB EEPROM Northrop Grumman Corp √ √ √H √H √ √
25. pp. 140-147 J. George RTAX-2000S-CQ352E FPGA Actel √ √ √H, P √H
26. pp. 148-151 C. Hafer LEON 3FT Microprocessor Aeroflex Gaisler √ √H

RadFET NMRC √ √
Test Structure SiRF Test Transistor Xilinx √ √
LM317 Voltage Regulator Texas Instruments √ √

28. pp. 157-160 E. Blackmore Large Area Neutron Beam TRIUMF √
29. pp. 161-165 E. Cascio Farady Cup Francis H. Burr Proton Therapy √
30. pp. 166-173 A. Prokofiev ANITA Neutron Source The Svedlerg Laboratory √

Protons NeutronsSEL SEB SEGR Dose RateElectrons SEU SET SEFITerrestrial Flight Co60 Protons
Facilities Standard Environment Shielding

Paper No., Page  
No. First Author Part No. Type Manufacture

Data Total Ionizing Dose, X-xray, P-pions Single Event Effects, H-heavy ion, P-proton, L-laser, N-neutrons Displacement Damage

Once the paper with the response data required has been located it is the radiation effects engineer’s responsibility to perform a detailed review to establish applicability.

R. Koga

L. Selva14. pp. 76-81

C. Poivey17. pp. 99-102

10. pp. 51-58 M. Alvarez

19. pp. 106-113 J. Schaefer

T. Oldham

M. Campola27. pp. 152-156

20. pp. 114-122

22. pp. 127-132

 
 


