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

Data Total Ionizing Dose Single Event Effects Displacement Damage Facilities Standard Environment
Terrestrial Flight Co60 Protons Electrons SEU SET SEFI SEL SEB SEGR Dose Rate Protons Neutrons

ELDRS
1, pp. 1-10 J. Barth MT5C1008CW25 128k x 8 SRAM Micron √ √

88130L45PC 128k x 8 SRAM EDI √ √
ZQ04054628128 128k x 8 SRAM Hitachi √ √
MT5C2568CW-25 32k x 8 SRAM Micron √ √
8832C12C1 32k x 8 SRAM EDI √ √
71256L100DB 32k x 8 SRAM IDT √ √
2N6796 Power MOSFET Harris √ √
2N6796 Power MOSFET International Rectifier √ √
2N6798 Power MOSFET Harris √ √
2N6798 Power MOSFET International Rectifier √ √

2, pp. 11-14 S. Leavy RH32 Microprocessor Honeywell √ √
RH32 Floating Point Unit Honeywell √ √
RH32 Cache Memory Honeywell √ √

3, pp. 15-38 J. Coss IRHM7504 Power MOSFET International Rectifier √ √
IRFM054 Power MOSFET International Rectifier √ √
2N6660 Power MOSFET Siliconix √ √
VN88AF Power MOSFET Siliconix √ √
IRF150 Power MOSFET General Electric √ √
FRK150 Power MOSFET Harris Semiconductor √ √
FRK150R Power MOSFET Harris Semiconductor √ √
FRK160 Power MOSFET Harris Semiconductor √ √
FRK160D Power MOSFET Harris Semiconductor √ √
FRL130D1 Power MOSFET Harris Semiconductor √ √
FRM140 Power MOSFET Harris Semiconductor √ √
FRM140D1 Power MOSFET Harris Semiconductor √ √
IRF150 Power MOSFET International Rectifier √ √
2N6756 Power MOSFET Harris Semiconductor √ √
FRM130 Power MOSFET Harris Semiconductor √ √
FRM140 Power MOSFET Harris Semiconductor √ √
IRF130 Power MOSFET Harris Semiconductor √ √
2N7664 Power MOSFET Harris Semiconductor √ √
FSL130 Power MOSFET Harris Semiconductor √ √
IRF140 Power MOSFET International Rectifier √ √
FSL110 Power MOSFET Harris Semiconductor √ √
FSL150R Power MOSFET Harris Semiconductor √ √
2N6782 Power MOSFET Harris Semiconductor √ √
2N7261SH Power MOSFET International Rectifier √ √
IRF110 Power MOSFET International Rectifier √ √
IRF120 Power MOSFET International Rectifier √ √
IRF130 Power MOSFET International Rectifier √ √
IRF140 Power MOSFET International Rectifier √ √
IRF150 Power MOSFET International Rectifier √ √
IRFF130 Power MOSFET International Rectifier √ √
IRH130 Power MOSFET International Rectifier √ √
IRH7150 Power MOSFET International Rectifier √ √ √
IRHF130 Power MOSFET International Rectifier √ √
IRFG6110 Power MOSFET International Rectifier √ √
IRHF7110 Power MOSFET International Rectifier √ √ √
IRHF7130 Power MOSFET International Rectifier √ √
IRHM7130 Power MOSFET International Rectifier √ √
IRHF130 Power MOSFET International Rectifier √ √
IRFF110 Power MOSFET International Rectifier √ √
2N6782 Power MOSFET International Rectifier √ √ √
IRH150 Power MOSFET International Rectifier √ √
IRFF120 Power MOSFET International Rectifier √ √
IRH150 Power MOSFET International Rectifier √ √
ECG2392 Power MOSFET Phillips √ √ √
RFM12N18 Power MOSFET Radio Corporation of America √ √
20M45BNFR Power MOSFET Advanced Power Technology √ √
IRF250 Power MOSFET General Electric √
FRK250 Power MOSFET Harris Semiconductor √ √
FRL230D1 Power MOSFET Harris Semiconductor √ √ √
FRM230 Power MOSFET Harris Semiconductor √ √
FRM230R Power MOSFET Harris Semiconductor √ √
FRM240 Power MOSFET Harris Semiconductor √ √
FRL240D1 Power MOSFET Harris Semiconductor √ √
2N6758 Power MOSFET Harris Semiconductor √ √ √
FRL230R Power MOSFET Harris Semiconductor √ √
FSL230 Power MOSFET Harris Semiconductor √ √
2N6798 Power MOSFET International Rectifier √ √
2N7262SG Power MOSFET International Rectifier √ √
2N72629G Power MOSFET International Rectifier √ √
IRF210 Power MOSFET International Rectifier √ √
IRF230 Power MOSFET International Rectifier √ √
IRF240 Power MOSFET International Rectifier √ √
IRF250 Power MOSFET International Rectifier √ √
IRFF230 Power MOSFET International Rectifier √ √
IRH7230 Power MOSFET International Rectifier √ √
IRH7250 Power MOSFET International Rectifier √ √
IRHM8250 Power MOSFET International Rectifier √ √
2N6790 Power MOSFET International Rectifier √ √
IR7250 Power MOSFET International Rectifier √ √
IRHF7230 Power MOSFET International Rectifier √ √
IRF220 Power MOSFET International Rectifier √ √
IRFF220 Power MOSFET International Rectifier √ √
IRFF230 Power MOSFET International Rectifier √ √ √
IRFM250 Power MOSFET International Rectifier √ √
IRHM7250 Power MOSFET International Rectifier √ √ √
IR7250 Power MOSFET International Rectifier √ √
IXFH50N20 Power MOSFET Ixys Corporation √ √
25N20 Power MOSFET Radio Corporation of America √ √
IRF230 Power MOSFET Radio Corporation of America √ √
IRF250 Power MOSFET Radio Corporation of America √ √
IRFF230 Power MOSFET Radio Corporation of America √ √
2N6790 Power MOSFET Siliconix √ √
2N6851 Power MOSFET Siliconix √ √
IRF250 Power MOSFET Siliconix √ √
IRFF230 Power MOSFET Siliconix √ √
FRL234 Power MOSFET Harris Semiconductor √ √
FRL234R Power MOSFET Harris Semiconductor √ √
FRL254R Power MOSFET Harris Semiconductor √ √
TA17463RH Power MOSFET Harris Semiconductor √ √
TA17663 Power MOSFET Harris Semiconductor √ √
FRF254R Power MOSFET Harris Semiconductor √ √
FRF264D Power MOSFET Harris Semiconductor √ √
FRF264R Power MOSFET Harris Semiconductor √ √
FRM234 Power MOSFET Harris Semiconductor √ √
FSL234 Power MOSFET Harris Semiconductor √ √
FSL254 Power MOSFET Harris Semiconductor √ √
FSF254R Power MOSFET Harris Semiconductor √ √
IRH7264SE Power MOSFET International Rectifier √ √ √
IRH254 Power MOSFET International Rectifier √ √ √
IXFM40N25R Power MOSFET Ixys Corporation √ √
30M85BNFR Power MOSFET Advanced Power Technology √ √
IXTM35N30 Power MOSFET Ixys Corporation √ √
IRFF320 Power MOSFET Unitrode √ √
APT40M42 Power MOSFET Advanced Power Technology √ √
FRL430 Power MOSFET Harris Semiconductor √ √
IRHM7360 Power MOSFET Harris Semiconductor √ √
2N6800 Power MOSFET Harris Semiconductor √ √
IRF310 Power MOSFET International Rectifier √ √
IRF330 Power MOSFET International Rectifier √ √
IRF340 Power MOSFET International Rectifier √ √
IRF350 Power MOSFET International Rectifier √ √
IRF360 Power MOSFET International Rectifier √ √
IRH7264SE Power MOSFET International Rectifier √ √
2N6780 Power MOSFET International Rectifier √ √
IRFF330 Power MOSFET International Rectifier √ √
2N6786 Power MOSFET International Rectifier √ √
IRF350 Power MOSFET Siliconix √ √
IXTM21N45 Power MOSFET Ixys Corporation √ √
IXTM21N45R Power MOSFET Ixys Corporation √ √
2N6794 Power MOSFET Harris Semiconductor √ √
2N6802 Power MOSFET Harris Semiconductor √ √ √
EN469 Power MOSFET Harris Semiconductor √ √
FRL430D Power MOSFET Harris Semiconductor √ √ √
FRL430D1 Power MOSFET Harris Semiconductor √ √
FRM450 Power MOSFET Harris Semiconductor √ √
FRM450R Power MOSFET Harris Semiconductor √ √
IR450 Power MOSFET Harris Semiconductor √ √
TA17465 Power MOSFET Harris Semiconductor √ √
TA17465RH Power MOSFET Harris Semiconductor √ √
2N6762 Power MOSFET Harris Semiconductor √ √
FRL430D Power MOSFET Harris Semiconductor √ √
FRM450 Power MOSFET Harris Semiconductor √ √
FRM450R Power MOSFET Harris Semiconductor √ √
FSF450 Power MOSFET Harris Semiconductor √ √
IRF440 Power MOSFET Harris Semiconductor √ √
FSF450 Power MOSFET Harris Semiconductor √ √
FSL430 Power MOSFET Harris Semiconductor √ √
FSL430D Power MOSFET Harris Semiconductor √ √
2N6802 Power MOSFET International Rectifier √ √
IR7450 Power MOSFET International Rectifier √ √
IRF430 Power MOSFET International Rectifier √ √
IRF440 Power MOSFET International Rectifier √ √
IRF450 Power MOSFET International Rectifier √ √
IRF460 Power MOSFET International Rectifier √ √
IRFE430 Power MOSFET International Rectifier √ √
IRFM450 Power MOSFET International Rectifier √ √
IRH7450SE Power MOSFET International Rectifier √ √ √
IR420 Power MOSFET International Rectifier √ √
IRF440 Power MOSFET International Rectifier √ √ √
IRFF430 Power MOSFET International Rectifier √ √
IRH7450 Power MOSFET International Rectifier √ √
IRHM7450 Power MOSFET International Rectifier √ √
IR7450 Power MOSFET International Rectifier √ √
IRF420 Power MOSFET International Rectifier √ √
2N50 Power MOSFET Ixys Corporation √ √
20N60 Power MOSFET Ixys Corporation √ √
MTW20N50E Power MOSFET Motorola √ √
IRF440 Power MOSFET Motorola √ √
2N6794 Power MOSFET Siliconix √ √
2N6802 Power MOSFET Siliconix √ √
0350N5 Power MOSFET STX √ √
TA9783 IGBT Harris Semiconductor √ √
IRGAC50U IGBT International Rectifier √ √
1002RBN Power MOSFET Advanced Power Technology √ √
1001R1AN Power MOSFET Advanced Power Technology √ √ √
IRFPG50 Power MOSFET International Rectifier √ √
IRFAG130 Power MOSFET International Rectifier √ √ √
10N100 Power MOSFET Ixys Corporation √ √ √
20N120E2 IGBT Harris Semiconductor √ √
FRK9150R Power MOSFET Harris Semiconductor √ √
FRK9160 Power MOSFET Harris Semiconductor √ √
FRK9160R Power MOSFET Harris Semiconductor √ √
FRM9140 Power MOSFET Harris Semiconductor √ √



FRM9140R Power MOSFET Harris Semiconductor √ √
IRF9150 Power MOSFET Harris Semiconductor √ √
2N6849 Power MOSFET Harris Semiconductor √ √
RKL1P10 Power MOSFET Harris Semiconductor √ √
IRF9140 Power MOSFET International Rectifier √ √
IRF9150 Power MOSFET International Rectifier √ √
IRFF9130 Power MOSFET International Rectifier √ √
IRH9150 Power MOSFET International Rectifier √ √
IRHF9130 Power MOSFET International Rectifier √ √
2N6845 Power MOSFET International Rectifier √ √
2N6804 Power MOSFET International Rectifier √ √
IRF9130 Power MOSFET International Rectifier √ √
IRFF9122 Power MOSFET International Rectifier √ √
2N6804 Power MOSFET International Rectifier √ √
12P10 Power MOSFET Radio Corporation of America √ √
FRM9240R Power MOSFET Harris Semiconductor √ √
FRM9250 Power MOSFET Harris Semiconductor √ √
IRFF9230 Power MOSFET International Rectifier √ √
IRF9240 Power MOSFET International Rectifier √ √
IRF9230 Power MOSFET International Rectifier √ √
2N6851 Power MOSFET International Rectifier √ √

4, pp. 39-50 M. O'Bryan 5C1008FE-M 128k x 8 SRAM Austin
AS5C512K8 512k x 8 SRAM Austin √ √ √
AS5C1001SF-15E 1M bit EEPROM Hitachi √ √ √
28C010TFE 128K x 8 EEPROM Space Electronics Inc. √ √ √
57C256F-35 EEPROM WSI √ √ √
Luna ES Rev. c 4M  x 4 DRAM IBM √ √ √
67204EV-50 4K x 9 FIFO Matra-TEMIC √ √
A1280A FPGA Actel √ √
22V10RPFE PAL Space Electronics Inc. √ √
JT 22V10-10 PAL Cypress √ √
OP400 Operational Amplifier Precision Monolithics inc. √ √ √
LM139 Voltage Comparator National Semiconductor √ √
1840RP Analog Multiplexer Space Electronics Inc. √ √ √
REF43 Voltage Reference Analog Devices √ √ √
HCPL6651 Optocoupler Hewlett Packard √ √
HCPL5631 Optocoupler Hewlett Packard √ √
4N48 Optocoupler Optek √ √ √
4N48 Optocoupler Micropac √ √ √
4N55 Optocoupler Hewlett Packard √ √ √
6N140 Optocoupler Micropac √ √ √
6N140A Optocoupler Hewlett Packard √ √
6N136 Optocoupler Micropac √ √
P2824 Optocoupler Hammamatsu √ √
HCPL5401 Optocoupler Hewlett Packard √ √

66099 Optocoupler Micropac √ √ √
66123 Optocoupler Micropac √ √

4N49 Optocoupler Micropac √ √
66088 Optocoupler Micropac √ √

ASA2805S DC-DC Converter Advanced Analog √ √
ATW2805 DC-DC Converter Advanced Analog √ √
AHF2812 DC-DC Converter Advanced Analog √ √ √

7804 DC-DC Converter Advanced Analog √ √ √
MHF+2805S DC-DC Converter Interpoint √ √ √
MHF+2812D DC-DC Converter Interpoint √ √ √
MHF+2815D DC-DC Converter Interpoint √ √ √
AD976 16 bit ADC Analog Devices √ √ √
7805LPRP 16 bit ADC Space Electronics Inc. √ √ √
54ABT245 Driver National Semiconductor √ √ √
54ABT245 Driver Phillips √ √ √
SN54ABT245AJ Driver Texsas Instruments √ √ √
54LS03 Nand Gate Texsas Instruments √ √ √
54ALS05 Inverter Gate Texsas Instruments √ √ √
54ALS1035 Buffer/Driver Texsas Instruments √ √
MX7847TQ 12 bit DAC Maxim √ √
DAC08 8 bit DAC Analog Devices √ √
DAC08 8 bit DAC Raytheon √ √ √
Flashdisk 2M bit PCMCIA Flash Disk Sandisk √ √
MG80486DX266 Microprocessor Intel √ √
Mongooose V Microprocessor Synova √ √
MIC4429AJB Linear Driver Micrel √ √ √
OD880WJ LED OPTO Diode √ √ √
SDL5501V1 LED Spectra Diode √ √ √
SEDS II 1772 Fiber Optic Bus SCI √ √
PFORX12 Receiver Optical Networks Inc. √ √
PFOTX12 Transmitter Optical Networks Inc. √ √
FUGA 15 CMOS Image Driver C-Cam Technology √ √ √
UT1553BRTI 1553 Remote Terminal UTMC √ √ √

5, pp. 51-57 S. Crain MG80C286012/883 Microprocessor Harris √ √
MG80C186-12/B Microprocessor Intel √ √
SMJ320C30 Digiatal Signal Processor Texsas Instruments √ √ √
SMJ320C40 Digiatal Signal Processor Texsas Instruments √ √ √
SMJ320C50 Digiatal Signal Processor Texsas Instruments √ √ √

6, pp. 58-67 S. Bee AD676AD 16 bit ADC Analog Devices √ √ √
AD7884AQ 16 bit ADC Analog Devices √ √
AD7893SQ 12 bit ADC Analog Devices √ √

7, pp. 68-73 C. Poivey CXK581000B 128k x 8 SRAM Sony √ √ √
IS61C1024-20M 128k x 8 SRAM ISSI √ √ √
HM628128BLP-7 128k x 8 SRAM Hitachi √ √ √
HM628512ALP-7 512k x 8 SRAM Hitachi √ √ √
AS5C4008CW-35E 512k x 8 SRAM Austin/Motorola √ √ √
MCM6246WJ20 512k x 8 SRAM Motorola √ √ √ √
KM684002AJ-17 512k x 8 SRAM Samsung √ √ √

8, pp. 74-79 R. Harboe-Sorensen M1611D2 16M bit DRAM Siemens √ √
M1606C6 16M bit DRAM IBM/Siemens √ √
HM51W16100C 16M bit DRAM Hitachi √ √
KM44V4100AJ 16M bit DRAM Samsung √ √
M1611D2 16M bit DRAM Siemens √ √
MT4LC4M4 16M bit DRAM Micron √ √
M1611D2 16M bit DRAM Siemens √ √ √
0117400BT1E-60 16M bit DRAM IBM/Siemens √ √ √
0117400BT1F-60 16M bit DRAM Hitachi √ √ √
51W16406BLS6 16M bit DRAM Samsung √ √ √
KM44V4100ALS-7 16M bit DRAM IBM/Siemens √ √ √
HYB3116405BT-60 16M bit DRAM Micron √ √ √
MT4LC4M4E8TG 16M bit DRAM Micron √ √ √
KM44V4100AS--6 16M bit DRAM Samsung √ √ √
KM44V4100BS-6 16M bit DRAM Samsung √ √

9, pp. 80-85 D. Kerwin Test Structures Commercial RadHard UTMC √ √ √ √
10, pp. 86-90 J. Benedetto Test Structures 0.8µm ASIC UTMC √ √
11, pp. 91-95 S. Mulford MF28F008 1M x 8 Flash EEPROM √ √ √

DA28F016SV-70 16M bit Flash EEPROM √ √ √
MB814260 256k x 16 DRAM √ √ √
MT4LC4M4E8 4M x 4 DRAM √ √ √
EPM5032 EPLD √ √ √
80486DX4-100 Microprocessor √ √ √
CL-GD5446-HCA VGA Controller √ √ √
82C832 PCI Bridge √ √ √
MR82C59A/B Priority Interupt Controller √ √ √
FDC37C932 Ultra I/O Controller √ √ √
SAB82532 Serial Communication Controller √ √ √
MAX705 Microprocessor Supervisor √ √ √
LT1081MJ-883 RS232 Driver/Receiver √ √ √
LT1083 Voltage Regulator √ √

12, pp. 96-99 G. Lyons Test Structures UTSi Process Perigrine Semiconductor √ √
13, pp. 100-103 D. Nguyen KM29N1600 2M x 8 Flash Memory Samsung √ √

28F016SV 16M bit Flash Memory Intel √ √
14, pp. 104-110 R. Lacoe Test Structures 0.35µm CMOS Process Hewlett Packard √ √
15, pp. 111-116 D. Hiemstra HFA1135 Operational Amplifier Harris √ √ √ √
16, pp. 117-120

C. Lee
AD537 Voltage to Frequency Converter Analog Devices √ √
AD652 Voltage to Frequency Converter Analog Devices √ √
AD654 Voltage to Frequency Converter Analog Devices √ √

17, pp. 121-126 J. Black AD9200 10 bit ADC Analog Devices √ √
HI5746 10 bit ADC Harris √ √

10 bit ADC Burr-Brown √ √
SPT7855 10 bit ADC Signal Processing Technology √ √
XRD64L15 10 bit ADC EXAR √ √
AD9042 12 bit ADC Analog Devices √ √

12 bit ADC Harris √ √
12 bit ADC Burr-Brown √ √
12 bit ADC Comlinear √ √
14 bit ADC Analog Devices √ √
14 bit ADC Datel √ √

18, pp. 127-131 J . Gorelick 2N2222A Bipolar Transistor Motorola √ √
2N2484 Bipolar Transistor Motorola √ √
2N2605 Bipolar Transistor Motorola √ √
2N2605 Bipolar Transistor National Semiconductor √ √
2N3384 JFET Siliconix √ √
2N3700 Bipolar Transistor Motorola √ √
2N4033 Bipolar Transistor National Semiconductor √ √
2N4407 Bipolar Transistor Motorola √ √
2N4857 JFET National Semiconductor √ √
2N4857 JFET Siliconix √ √
2N6303 Bipolar Transistor PPC √ √
2N6849 Power MOSFET International Rectifier √ √
AD8009 Operational Amplifier Analog Devices √ √
CMP-02 Analog Comparator Analog Devices √ √
OP484 Operational Amplifier Analog Devices √ √
RH1014 Operational Amplifier Linear Technology √ √

19, pp. 132-136 C. Lee OPA241 Operational Amplifier Burr-Brown √ √
OPA336 Operational Amplifier Burr-Brown √ √
LMC6462 Operational Amplifier National Semiconductor √ √
MAX409 Operational Amplifier Maxim √ √
MAX473 Operational Amplifier Maxim √ √

20, pp. 137-141 O. Quittard 74HCU04 Inverter Harris √ √
74HCU04 Inverter Motorola √ √
74HCU04 Inverter Texsas Instruments √ √
74C04 Inverter National Semiconductor √ √
74HC04 Inverter National Semiconductor √ √
74AC04 Inverter National Semiconductor √ √

21, pp. 142-147 A. Sharma AD976 16 bit ADC Analog Devices √ √
AD9050 10 bit ADC Analog Devices √ √
AD570 8 bit ADC Analog Devices √ √
MX7847 12 bit ADC Maxim √ √
AD562 12 bit ADC Analog Devices √ √

22, pp. 148-151 A. Williams NPL electron LINAC properties √
23, pp. 152-156 W. Hajdas PSI PIF proton beam properties √
24, pp. 156-163 M. McMahan LBNLcyclotron properties √
25, pp. 164-169 A. Artamonov REIS-IE X-ray tester properties
26, pp. 170-176 P. Layton 411 Analog Switch

54ACT244 Octal Buffer Space Electronics Inc. √ √
7684RP 8 bit ADC Space Electronics Inc. √ √
28C010TRP 1M bit EEPROM Space Electronics Inc. √ √
SHM-12RP Sample and Hold Space Electronics Inc. √ √
306RP Analog Multiplexer Space Electronics Inc. √ √
358RP Analog Multiplexer Space Electronics Inc./Maxim √ √
7182RP CCD Driver Space Electronics Inc. √ √
7809LPRP 16 bit ADC Space Electronics Inc. √ √
32C408BRP 4M bit SRAM Space Electronics Inc. √ √ √
80486DX2RP Microprocessor Space Electronics Inc. √ √ √



22V10RP PLD Space Electronics Inc. √ √ √
22V10FRP PLD Space Electronics Inc. √ √ √
10050LPRP FPGA Space Electronics Inc. √ √ √

7684 8 bit ADC Exar √ √ √
27, pp. 177-180 M. Ohlsson XC4010E FPGA Xilinx √ √

XC4010XL FPGA Xilinx √ √
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.


