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Abstract—- The 2006 Workshop Record has been reviewed and
a table prepared to facilitate the search for radiation response
data by part number, type, or effect.

1. INTRODUCTION

IN this paper a Guide to the 2006 Radiation Effects Data
Workshop (REDW) Record is provide [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 provided 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 a table is prepared for the 2006 REDW. This is
now an ongoing effort started in 2006 [2]. 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
e Radiation Effect(s) Evaluated
— Total Ionizing Dose

= (Co" High Dose Rate

= Co” Low Dose Rate (ELDRS)

=  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)
=  Single Event Latchup (SEL)
»  Single Event Burnout (SEB)
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= Single Event Gate Rupture
(SEGR)
— Displacement Damage
=  Protons
=  Neutrons
e Facilities
e Standard
e  Environment
e Shielding (new category for 2006)

II. RESPONSE DATA SEARCH

This paper contains the Table for REDW 2006 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. 2006 WORKSHOP RECORD SUMMARY

The 2006 Workshop Record has thirty-three high quality
papers (the largest number of papers published to date)
providing: a searchable database for previous Workshop
Records, radiation response data on a wide range of devices,
circuits, and systems, test facilities descriptions, and neutron
shielding effects. Papers were presented by authors from the
United States, Canada, England, and Spain.

IV. CONCLUSIONS

The Guide to the 2006 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 2006
REDW2006 Revision 0.1, Dec. 1/2006 Prepared by: David M. Hiemstra dave.hiemstra@mdacorpoartion.com
Data Total lonizing Dose Single Event Effects, H-heavy ion, P-proton, L-laser, N-neutrons Di D
Paper No., Page Terrestrial [Flight [Co60 Protons |Electrons |SEU SET SEFI SEL SEB SEGR Dose Rate |Protons Neutrons
No. First Author Part No. Type Manufacture ELDRS
[1.pp. 1-5 D. Hiemstra Guide to the Radiation _|Effects Data Workshop 1992-2005
2, pp. 6-12 D. Cochran [AD549LH Operational Amplifier [Analog Devices v v
PA10M Operational Amplifier Apex B v
OP400 Operational Amplifier [Analog Devices v v
OP200 Operational Amplifier [Analog Devices v v
OP77 Operational Amplifier [Analog Devices v v
OP97A Operational Amplifier [Analog Devices v N
HA2-5142 Operational Amplifier [intersil v v
LM101 Operational Amplifier National Semiconductor v v
LMH6702 Operational Amplifier [Analog Devices v B
[LM6142 Operational Amplifier National I N v
AD524 Instrumentation Amplifier [Analog Devices v v
[AD585 Sample and Hold [Analog Devices v v
[AD650 Voltage to Frequency Converter [Analog Devices v v
IMX7545A 12 bit DAC Maxim N v
AD1671 12 bit DAC [Analog Devices v v
[AD580 Voltage Reference [Analog Devices v v v
MAX6021 Voltage Reference Maxim v B
M136 Voltage Reference ational N N
11 Voltage Comparator ational Semiconductor R N
LM117 Voltage Regulator ational Semiconductor R N
LM119 Voltage C ational Semi v B
LM139 Voltage Comparator National B v
MT29F2G08B Flash Micron v v
54ACTQ04 Hex Inverter National Semiconductor N v
54ACTQ14 Hex Inverter National Semi N v
54AC2525 Clock Distributor ational Semi N v
54ACTQ16244 Buffer/Driver ational Semiconductor v v
DS26F31 Differential Line Driver ational Semiconductor v v
SG1644 Driver Linfinit N v
2N2222 NPN Transistor I N N
2N2907 PNP Transistor Microsemi v v
SW06 Analog Switch [Analog Devices v v
UC1825 PWM Controller Texas Instruments N v
SG1524 PWM Controller Linear T N v
S3590-02 PIN Diode Hammamatsu N v
RP21005D0-100 Solid State Power Controller Data Devices Corporation N v
RP21005D0-160K Solid State Power Controller Data Devices Corporation N v
LTX1000A Voltage Reference Linear T N v
[AD845 Operational Amplifier Linear T N v
G FLX RAM249 SRAM Test structure LSI Logic N v
G FLX RAM187 SRAM Test structure LSI Logic N v
G FLX L9A0443 0.1um CMOS Test structure LSI Logic N v
Test structure IgOnm Nano Crystal Memon Freescale v N
53272|Power MOSFET Optocoupler Micropac v v
HCPL-6731 Optocoupler Agilent v v
HCPL-520K o] Agilent v v
[HCPL-655K 0 Agilent v v
HCPL-553K Optocoupler Agilent v v
LTX1000A Voltage Reference Linear Technolo \“
STAR1000 CMOS Image Sensor Fill Facton v
[ADV202 Video Cpmpressor |Analog Devices v
3, pp. 13-18 P_Layton 28C010T 1 Mb EEPROM Maxwel v‘ “H
104426|Power Converter Maxwell R VH
104648 Power Supervisor Maxwell v “H
27C010T b UVPROM [Maxwell B H
7846 bit ADC Maxwell N VH
29F0408 Mb Flash Maxwell N v
7672 bit ADC Maxwell N v
7809|16 bit ADC [Maxwell B v
84088 bit DAC Maxwell N v
7872|12 bit ADC Maxwell N v
4 pp. 19-25 M. O'Bryan K4H1G-438 Gb SDRAM v “H “H “H
[ Test structure SDRAM |Maxwell N \H “H
MT29F2G08B Flash Micron v VH ~H
Test structure Shift Register 1BM \“ H
[ Test structure G FLX Logic Chip LSI Logic v VH
Test structure G FLX SRAM LSI Logic R NH NH
[AD565 12 bit DAC [Analog Devices v VH
[AD650 Voltage to Frequency Converter Analog Devices R NH “H
OP11 Operational Amplifier [Analog Devices v H H
[RHFL4913 Low Dropout Voltage Regulator STMi Il v \H VH
MSK5900 Voltage Regulator MS Kenned w“ VH VH
MSK5920 Voltage Regulator MS Kenned w“ VH VH
RH1013 Operational Amplifier Linear T v VH
XQ2VP40 FPGA [ Xilinx N ~H
A Actel N ~H
A Actel N ~H
FPGA Aeroflex v “H
CMOS Image Sensor Fill Facton R P P P
Fibre Optic Module Peregrine Semiconductor v P
Hard Disk Drive Hitachi N P P
FPGA Altera R “H
16 bit ADC Maxwell N ~NH
[Spartan 11 FPGA Xilinx B P




TABLE I (CONTINUED)

REDW 2006

Total lonizing Dose
Co60 Protons |Electrons

ingle Event Effects eavy ion, P-proton, L-laser
SET

Displacement Damage|Faciliti

dard[Ei

Paper No., Page Terrestrial EU SEL SEB Dose Rate |Protons Neutrons
No. First Author Part No. Type ELDRS
5, pp. 26-36 C. Kouba 2000m/S Digital Camera Adimec v P
D2X Digital Camera Nikon v P
DCS-760 Digital Camera Kodak v P
DSR-25 Digital Video Taoe Recorder Son v‘ P
PT1000-CL2-E Ethernet Controller Pleora v P
WRT54GX4 \Wireless Router LinkSys v P
\WPNT834 Wireless Router et Gear v P
DI-634M \Wireless Router D-Link v P
Max Line +2 Hard Disk Drive Maxtor v P
ST3300831A Hard Disk Drive Seagate v P
HDS722525VLAT80 Hard Disk Drive Hitachi v WP
\WD25000JB-98GVAQ Hard Disk Drive estern Digital B P
SD-R6472 DVD R/W Drive oshiba v P
93213488|Floj Drive on) v P
IASW5P Ethernet Switch &B Electronics v P
SS-E05CM Ethernet Switch \Wlinx Technolog B P
|MS1553PC104-R 1553 PC104 Card Condor v P
ASF-PC014XT-1 1553 PC104 Card SBS v P
SLCF1GBJ 1GB Compact Flash Card Simple Te v P
SLCF1GBJI GB Compact Flash Car: Simple Te B P
TS1GCF451 GB Compact Flash Car Transcend v P
CF/1024-S GB Compact Flash Car Kingston v P
SDP3B1-1024-101-80 GB Compact Flash Car Sandisk v P
SDP3B1-1024-101-80 1GB Compact Flash Card Sandisk B P
SDCFB-128-A10 256MB Compact Flash Card Sandisk v P
CFN266-04B5510 256MB Compact Flash Card Pretec v P
266-04BG610 256MB Compact Flash Card Pretec v P
CFN01G0585010 1GB Compact Flash Card Pretec v P
VI-810435 DC-DC Converter Vicor \ P
[VI-233-IW DC-DC Converter Vicor v P
[VI-253-IU DC-DC Converter Vicor v P
VI-811275 DC-DC Converter Vicor v P
[XCR3256 CPLD  Xilinx v P
[XC95288-20HQ208! CPLD  Xilinx v P
C2C64-7CP56I CPLD  Xilinx v P
C28200 FPGA  Xilinx v WP
 XCS20XL FPGA  Xilinx v P
XC2V3000-5FF1152C FPGA  Xilinx v P
XC2V250-6CS1441 FPGA  Xilinx v P
AM29L V800BB-90EC 8 Mbit Flash Advanced Micro Devices v WP
K9F2G08UOM 256MB Flash Samsung B P
K9K4G08UOM 256MB Flash Samsung v P
'W5AB0022A042 Flash Memory Controller TDK v P
DS2516APTA-75 256Mbit SODRAM Elipida v P
[TC59S6432CFT-80 SDRAM oshiba B P
[K4S561632E-TL75 |256 Mbit SDRAM amsung v P
K4H560838E-TCB3 256 Mbit DDR SDRAM amsung v P
K4H281638E-TCB3 128 Mbit SDRAM ing v P
MT46V16M16TG-75 256 Mbit DDR SDRAM Micron B P
IDTY70V9289LIRFI 64K x 16 Dual Port RAM Integrated Device Technologiesi v VP
1S41LV16256-35T 4 Mbit DRAM ICsI v P
XCF08PFS48C Flash PROM Xilinx v WP
XC95144-7PQ100 CPLD  Xilinx v P
EP1K1000C208-3 PLD Altera v P
EPM3128ATC100-5 PLD Altera v P
EPM7064ST144-7 PLD Altera v P
EP1C12Q24017 FPLD Altera v P
FWIXP425BD IXP425 Network Processor Intel v P
TS68302MAB/C16 Processor Atmel v P
RK80532EE056512 Processor, Xeon Intel v P
' TMS320C6713GDP Digital Signal Processor Texas v P
SM320VC33GNM150EP |Digital Signal Processor exas Ir B P
TMS320C6416GLZ Digital Signal Processor exas Instruments v VP
TMS320C6416GLZ Digital Signal Processor exas Instruments v VP
6, pp. 37-42 F.Irom AD7714 24 bit ADC nalog Devices v VH
LTC1604 16 bit ADC Analog Devices v‘ H
AD977 16 bit ADC Analog Devices v VH
IMAX708 |Microprocessor Supervisor Maxim v VH
72v36110 FIFO Integrated Device T v “H VH
TSS902F iterbi Decoder Atmel B H H
7, pp. 43-49 A. Estaban AD9042 2 bit ADC Analog Devices v VH VH VH
AD9731-713D 0 bit ADC Analog Devices v VH VH
TS8388BVF bit ADC Atmel v “H VH
TS86101G2BVGL DAC Atmel v VH VH
UT54ACS164245 16 bit Transceiver Aeroflex v VH VH
8, pp. 50-56 R. Chavez FZT458 NPN Transistor Zetex Semicinductor v v
FZT958 PNP Transistor Zetex ici v v
LT1211 Operational Amplifier Linear T B v
OP97 Operational Amplifier Analog Devices v v
uc1845 PWM Controller Texas Instruments v N
9, pp. 57-61 L. Selva FF150R12KE3G Insulated Gate Bipolar Transistor International Rectifier v v YH
[STO83S12PFKO Silicon Controlled Rectifier Eupec v v H
TT121N12KOF Silicon Controlled Rectifier Eupec v v VH
10, pp. 62-65 A. Appaswamy [Test structure nFET, PFET, PDSOI Custom v v
est structure nFET, PFET, PDSSOI Custom v v
11, pp. 66-71 S. Currie Test structure InAs HEMT Custom N \
Test structure InAs HBT Custom N N




TABLE I (CONTINUED)

REDW 2006
Data Total lonizing Dose Single Event Effects, H-heavy ion, P-proton, L-laser, N-neutrong Displacement Damage| il dardE:
Paper No., Page Terrestrial |Flight | Co60 Protons ||Electrons | SEU SET SEFI SEL SEB SEGR Dose Rate |Protons Neutrons
No. First Author Part No. Type Manufacture ELDRS
12, pp. 72-76 T. Miyahira 62000|Light Emitting Diode v v v
62078|Light Emitting Diode p: v v
66193|0, V v
610055 Phototransistor Micropac v v
13, pp. 77-84 J. Jimenez SFH464 Light Emitting Diode Osram Opto v v
16108 Light Emitting Diode Hammamatsu v‘ B
L6112 Light Emitting Diode Hammamatsu v v
SMT680 Light Emitting Diode Epitex v N
SMT700 Light Emitting Diode Epitex v v
SMT735 ight Emitting Diode Epitex v v
SMT760 ight Emitting Diode Epitex v v
HE7601SG Light Emitting Diode OpNext v v
SMT780 Light Emitting Diode Epitex B B
SMT810 igl itting Diode Epitex v v
SMT820 Diode Epitex v v
HE8811 Light Emitting Diode OpNext B B
SMT830 Light Emitting Diode Epitex v v
L3989 Light Emitting Diode Hammamatsu v v
TSHG8200 Light Emitting Diode Visha! v N
TSMG2700 Light Emitting Diode Visha! v v
LED840-04AU i Diode Eéitex v v
CLE330E Diode Clairex v v
L7558 g Diode Hammamatsu v B
SFH4650 Light Emitting Diode Osram Opto v v
L9337 Light Emitting Diode Hammamatsu v v
HE8812SG Diode OpNext v v
D-920-535 Diode Roithner v v
38 Light Emitting Diode Hammamatsu v v
D-950-525 Light Emitting Diode Roithner v N
SFH4200 Light Emitting Diode Osram Opto v v
SFH4600 Light Emitting Diode Osram Opto v v
SFH4209 Light Emitting Diode Osram Opto v v
14, pp. 85-93 R. Pease MIC29372 Low Dropout Voltage Regulator Micrel v v
LT1175-5 Low Dropout Voltage Regulator Linear Technolog! v v
ISL72991RH Low Dropout Voltage Regulator Intersil v v
15, pp. 94-100 M. Hartwell est structure N-channel MOSFET MagnaChip Semicinductor v v
| Test structure N-channel MOSFET RHBD MagnaChip/Aeroflex v v VH VH
est structure MOSFET Driver RHBD MagnaChip/Aeroflex v N VH YH
16, pp. 101-104 _|J. Wang est structure 'ﬁoating Gate Switch Flash FPGA Actel v v
17, pp. 105-108 _|D. Hiemstra  XC4VLX25-10FF668CES|FPGA Xilinx B v P P
18, pp. 109-114  |J. George XC4VLX60-10FF668C  |FPGA  Xilinx v VH.P VH.P
XC4VSX35-10FF668C  |FPGA  Xilinx v VH,P VH,P
XC4VSX55-10FF1148C |[FPGA Xilinx v VH.P VHP
19, pp. 115-120  |G. Allen APA300-PQ208 FPGA Actel v VH
EP2S60F1020C4 FPGA Altera v VH
HC220-TC1 ASIC Altera B H
20, pp. 121-125 _|D. Nguyen 9F2G08UOM Flash Samsung v N VH VH
21, pp. 126-130 _|R. Ladbun K4H1G0438 1Gbit DDR SDRAM Samsung v N VH,P VH VH
22, pp. 131-135 _ |C. Hafer UT8ER512K32 16Mbit SRAM Aeroflex v v “H VH
23, pp. 136-143  |R. Nowlin Test structure, 0.18um__[12T SRAM Jazz/ATK v v H
Test structure, 0.18um __|Non-Dice Jazz/ATK v N YH
Test structure, 0.35um _ |12T SRAM Jazz/ATK v v YH
est structure, 0.35um _[Non-Dice azz/ATK B B \H
[Test structure, 0.18um 12T SRAM SMC/A v v H
[Test structure, 0.18um__|Non-Dice SMC/A v v H
est structure, 0.35um__[12T SRAM SMC/A v Al H
[Test structure, 0.35um __[Non-Dice SMC/A v v “H
[Test structure, 0.18um__|Dice Jazz/ATK v v
est structure, 0.35um __|Dice Jazz/ATK v v
Test structure, 0.18um __|Dice TSMC/ATK B B
Test structure, 0.18um__|Dice TSMC/ATK N N
24, pp. 144-149  |R. Koga 54ACTQ08 AND Gate National v VH “H
4ACT Q24 |Buffer/Driver ational Semiconductor B \H \H
4ACT Q24 Transceiver ational Semiconductor N H H
4ACT Q27 D Flip Flop lational Semiconductor i VH H
4ACTQ374 D Flip Flop ational i i H H
4ACQ374 D Flip Flop ational Semiconductor N VH H
25, pp. 150-153  |C. Poivey [Test structures, 0.11um [SRAM-187/249, Qualification Chip LSI Logic N v VH VH VH
est structures, 0.11um,
modified SRAM-187/249, Qualification Chip LSl Logic N N H H VH
Test structures, 0.11um,
modified SRAM-187/249, Qualification Chip LSl Logic v \ VH H H
26, pp. 154-159 [R. Chavez RH108 Operational Amplifier Linear T v VH
27, pp. 160-164  |M. Savage LMH6639 Operational Amplifier ational Semiconductor N H
H6654 Operational Amplifier lational Semiconductor v VH
LMP7711 Operational Amplifier ational Semiconductor v “H
28, pp. 165-171  [S. Liu R6 250VN Power MOSFET (Prototype) International Rectifier v VH VH
R6 600VN Power MOSFET (Prototype) International Rectifier N YH VH
29, pp. 172-176  |R. Edwards Diode v N
Diode B v N
Insulated Gate Bipolar Transistor Manufacture A i VN
Insulated Gate Bipolar Transistor B v N
30, pp. 177-182 E. Cascio Radiation test beamline protons description at Francis H, Burr Proton Therapy Center v
31, pp 183-187 M. Johnson Berkely Accelerator Space Effects Light Facility Upgrade description v
188-190 _|B. von Przewoski Neutron Radiation Effects Program faciltiy description at Indian University Cyclotron N
33, pp. 191-194 _|X. Zhu Shielding various material| Test vehicle DSP SRAM v N N

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




