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Architecture & Maintenance of Radiation
Resistant Materials/Equipments Data Base

Minec Fukushima *,Shinji Kawatsuma *,Takao Wada *
Ryuichi Yamamoto* ,Yasumasa Tanaka *

Abstract

There is much data available from irradiation tests on variocus electrical
devices and materials simulating conditions found in nuclear plants. This
data is very helpful for selecting the components to be used in unclegr
plant and for equipment design. A data base has been designed‘to provide

easy acquisition and utilization of the test data.

Basic items (target user,scope for collecting data,etc.), qualifications
(purpose, function,etc.) and input data sheets have been considered in the
design of the data base architecture. A prototype data base system
architecture has been designed based on these considerations. After
improvement and-debugging of the prototype system, irradiation data from
tests on semiconductors and polymers were entered into the data base using
the data sheets.

The data base architecture is designed to be simple so that beginners can
easily use it. This system has about 1000 electronic eguipments data and
about 500 polymers data as of July,1993. Radiation resistance of electronic
equipment is now being evaluated using the data base system. Further
improvements and resolution of problems will be made so the data base system
can provide optimum support to the design of equipment used in radiation

environments.

* COMPONENTS & MATERTALS DEVELOPMENT SECTION,
REPROCESSING TECHNCLOGY DEVELOPMENT DIVISTON
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[Specimens] (HEAEHROILAMR)

Device Name : BT4E
Subname : BT A
Stucture i
Function : BRE
Manufacturer : SLE&HZ
Type : FTFORK
Lot No. : oy MBS

[Irradiation Condition] (MES&RMASDIEAR)
Radiation Type : IREHROEM
Source of Rad. : &
Facilities : AR GRBED &

Date : HEkH
Total Dose : EHERR
Dose Rate : REER
Irrad. Time : BB

Temperature : REEHEE
No. of Specimens: {taf{EEr
Specimens Cond. : #tE{EDOEH{EIREE (FpY. BHBY)
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[(Measuring Method and Parameters] (MIEHERURE/ ST A — & DIRAM)

(Test Results] (HER#ERODIEAR)

[Reference of a more detailed explanation] (IEHHE & 753 XEZDTAM)
#31-1K7F—F Y — b~DEAFIZERT,
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‘ TRRADIATION TESTING DATA
Sheet XNo. 000842

1. Specimens

Device Name : Power MOSFET

Subname : N-Channel Power MOSFET {i00V/144)
Struncture : Vertical DMOS [VDMOS!}

Functioen ¢ Power MOSFET {Tactical Level)
Manufacturer : Harris

T¥pe : . FRM130D/in Catalog

Lot No. :

2. Irradiation Conditions

Radiation Type : gamma rayv

Source of Rad. : Co-60

Facilities : Harris’ Gamma Cell 220 Co-60 Source
Date :

Total Dose : 10 krad(Si)

Dose Rate
Irrad. Time

Temperature : 25°C
No. of Specimens .
Specimens Cond. : under the device bias conditions

3. Measuring Methods and Parameters

Drain-Source Breakdown Veoltage : BVdss
Gate Threshold Voltage : Vgs(th)
Drain-Source on Resistance : Rdsl{on)}

4, Test Results

Initial Ratings Post Rad : 10krads
- BVdss (Volts) 100 . 100
Id=s (Amps) id
Rdsi{on) (Ohms) 0.18 0.18
Vgslith! (Volts) 2 -4 2 - 4

5. Reference of a more detailed explanation
Rad-Hard/Hi~Rel DATA BOOK, Millitary & Aerospace Division, Harris Corp.

£31-1 F—5v— MMOZAH (LBEEFT—5)
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[Sheet No.1 : F—% ¥ —hOFES (AHIRD

[Specimens] (HEEM&IEHDITARD

Common Name 1 —HREER

Commericial Name: #&%

Forma! Name : EXX&H (/)

Supplier D friaad (EhEst) £
Composition : BBE
Formulation D RHBR - M
Preparation : BEHE

" Purpose : EHE®R
Function : KHE

[Irradiation Condition] (BEEHSoORRAMD
Radiation Type : HSBOEHR
Source of Rad. : #iE

Facilities : BERERE (BB &
Total Dose : BREa

Dose Rate : BER
Temperature : SHARAEEE
Atmospher : AEOBAES
Others D TOMOBITEIR

[Testing Method and Conditions] (REHFERVFME T A — 5 ORAHD
(Test Results] (GREREERDITAN)
[Reference]l (IR & 73 XRE DEARD

£32-1KF—F = FORAHZFTT,
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TRRADIATION TESTING DATA
Sheet No. RPOI7S

1. SPECIMENS
T Common Rame " Resin (LUFET T T T T T T T T e e e
Commercial Name Okiten R-23-07-001
T Fermal Wame T T I -
Supplier 1 Oki
TCompesitionT T TT T T
Formulation :
Preparation H . e T
Purposes :
Functions ~ - B T ‘ = - T

2T IRRADIATION "CONDITIUNS Tt/ : oo
Radiation Type ! gamma rayv
Source oi Rad. : Co-860
Facilities :
Total Dose B
Dose Rate : 0.5 M
Temperature
Atmosphere
Uthers

OETEEL

3VTTESTING METHODS and CONDITIONS
Melt viscosity measurements were made using a torque rheometer.

I TTTEST RESULTS N
The relative increase of melt viscosity with dose is highest at the lowest
shear rate. -

ST REFERERCE
Radiat. Phys. Chem. Vol.18, No.3-4, pp.707-721,1981

RADIATiON EFFETS IN POLIYOLEFINS BELOW THE GEL POINT AS MEASURED BY TORQUE
RHEOMTRY", V.Markovic, D.Babic and J.Silverman

R32-1 F—5y— b OEAH (EHTHEF— )



PNC PN8410 93-192

3.3 HWERT-5v-— ok
BERT -5 v— Ml REOZHRRCEREN. ik, 8 —H THE
Lice ENLADEEIRHEELFHE L
F—% v— bORAEHELTITRY,
[Sheet No.] : F—#%¥—brDES (AN
(Specimens] (BtEEREHOZAHD
Circuit Name : BEE

Function : HEfE
Purpose : ERHEHK
Vendor s et (BlEsd) £

[Irradiation Condition] (MBEfSEMHEDIEAM)
Radiation Type : HEHEOTEE
Source of Rad, : #iE

Facilities : AR (BB &
Date : HEH

Total Dose : BFRE

Dose Rate D RER

Irrad. Time : TRETIERS
Temperature : SRR R

No. of Specimens: HtE{k¥%k

Specimens Cond. : HtEEDBHEREE (FH. BIHY)
(Measuring Method and Parameters] (MEHFERTHE S5 A —5 DEAM)
[Test Results] (RERERDEAM)
[Reference of a more detailed explanation) ({E#RIE & 753 XHEZOIRAM)
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TALLIE TR T D ME{T LI b T T iE M # T OIRL. sglea.
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Include <stdie.h>
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orgar date data,
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dhipdate dats,
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i

=ain{ }
4 creste dutavase steces;
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;:n 1}
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* C!-:l- table customar

if { sqlca.sqlenda ) £
aziell);
H
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¥
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;xuu):

;!lt(l):
priecf{ “K cunteser EHFENs\a");
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priatf{ “sqica.cods 1a Tdla®, sqlex.sqlcadeds
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;.mu:
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pristtl "sqlca.cede Lo 3™, sqlca,aqleade);
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PNC PN8410 93-192

[TRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
 war23Hc Precision Voltage Regulator  Gamma Ray  1.000:006
stz sample Hold Gamma Ray  5.000+005
ap7s2aN 8-bit D/A Converter Gamma Ray  1.000+006
Caprszan 8-bit A/D Converter Gamma Ray  1.000+006
“pazeonc High Speed Differential Compar Gamma Ray  §.006+005
 palsssic Dual Operational Amplifier Gamma Ray  5.00e+005
pecissa Operational Amplifier Gamma Ray  1.00e+007
apeszac 8-bits A/D converter Gamma Ray  1.00e+007
bcRs-1sp DC+5V to DC= 15V converter Gamma Ray  1.000+007

N3L064  Isolation Amplitier Gamma Ray  1.0004007
wecisen Operational Amplifier Gamma Ray  1.008+007
apcszac 8-bits A/D Converter Gamma Ray  1.00e+007
" bers-1sp DCY5Y to DC# 15 Converter Gamma Ray  1.00e+007
M3106A  lsolation Amplitier Gamma Ray  1.00e+007
Cweun Voltage Comparator Gamma Ray  1.006+008
" msnsssoo Sense Amplifier Neutron  5.90e+014
rswsseio Sense Amplifier Neutron  5.80e+014

RsNs2708 Operational Amplifier Neutron  5.90e+01d

waTas Operational Amplifier Neutron  5.90e+014
warsoc FET Input Operational Amplifie Neutron  5.900+014



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -2-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
Tmcizatc. Operational Amplifier Neutron  5.90e+014
Cswrz7io Differential Comparator Neutron  5.90e+014
Crises Operational Amplifier Neutron  5.90e+014
Cmimie Operational Amplifier Neutron  5.90e+014
Cmie2e Operational Amplifier Neutron  5.90e+014
Criees Operational Amplitier Neutron  5.90e+014
C1a022 lo-bit D/A Comverter Neutron  5.90e+014
Cwaras Operationa amplifier Proton 3.00+005
Crmisar Operationa amplifier Proton 3.00e+005
Crisor Operationa amplifier Proton  3.006+005
wsor7s-zR Operationa amplifier Proton  3.00e+005
Creazor . Voltage to frequency comverter Proton 2.006+004
tpavor Voltage to frequency converter Proton 2.00e+004
Caora Operational Amplifier Neutrom, 1 ---
Cparione Voltage Comparator Neutron, 1 -
Cweor Operational Amplifier Gamma Ray  6.00e+005

‘LMlol-RH Operational Amplifier Gamma Ray  2.00e+006
Cwwios Operational Amplifier Gamma Ray  2.00e+006
CMies Operational Amplifier Gamma Ray  6.00e+005
Cweaos Operational Amplifier Gamma Ray  6.00e+005



PNC PN8410 93-192

Device Name

IRRADIATION TESTING DATA ( LIST ) /all Data

Analog IC

Rad. Type Total Dese(R)
Gamma Ray  6.000+005
Gamma Ray 2.00e+006
Gamma Ray 2.00e+006
Gamma Ray 6.00e+005
Gamma Ray 6.00e+005
Gamma Ray 2.00e+006
“Ganma Ray  2.00e+006
Gamma Ray  6.00e+005
Gamma Ray 2.00e+006
Gamma Ray 2.00e+006
Gamma Ra;-_u;jaagzaag--—
Gamma Ray 2.00e+006
Gamma Ray 2.00e+006
Gamma Ray 6.00e+005
Gamma Ray 2.00e+006
Gamma Ra;_H_ITBBE:ESE--H
Electron, 6.00e+002
Electron,  2.500+003
Electron,  2.50e4003
Gamma Ray  3.00e+002



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -4-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
T nazeoo Wideband high impedance amp.  Gamma Ray  6.008+002
e CoMParaTOR Electron,  6.00e+002
Cwecs ob awe Electron,  6.00e+002
e ob awp Gamma Ray  2.50e+008
S op awp Gamma Ray  2.50e+003.
et op AP Electron,  6.00e+002
Ciwies P aw Electron,  6.00e+002
Cwaes b awp Electron, 2.50e+003
Cwees b ae Gamma Ray  2.50e+003
Cwos op awe Electron,  6.00e+002
CLMios op ave Electron,  6.00e+002
Ciwios op avp Electron,  6.00e+002
Tiwtes op awp Electron,  6.00e+002
Cwios op awe Electron,  6.00e+002
CwMios oF awp Electron,  6.00e+002
Cwwies op awp Electron, 6.00e4002
Cwann cowPARATOR Electron,  2.50e+003
Cwaun comMPARATOR Electron,  2.00e+001
Cwen coMPaRATOR Electron,  7.50e+001
Cwer CowPaRATOR Electron,  7.50e+001



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -5-

Device Name : Analog IC

Type Function Rad. Type Total Dose{(R)
TLHLLL  GOMPARATOR T M eiien aoomisaee
Cwan COMPARATOR Electron,  7.50e+001
S coMPARATOR Electron,  2.00e+001
S COMPARATOR - Electron,  2.000+001
Cwenr CoMPARATOR Electron,  2.006+001
Cwan T ComPaRATOR Electron,  2.000:001
Cwan T ComPARATOR Electron,  2.006+001
S CoMPARATOR Electron,  2.006+001
Cwan COMPARATOR Electron,  2.000+001
Cwan coMPARATOR Electron,  7.50e+001
Cwann CoMPARATOR . Electron,  7.50e+001
Cwan compamaToR Electron,  7.50es001
Twan T coMPaRaTOR Electron,  7.50e+001
Cwan CoMPARATOR Electron,  7.500+001
Cwan CoMPARATOR Electron,  3.000+002
Cwen CoMPARATOR Electron, 3.00e+002
Cwar CoMPARATOR Electron,  3.00e+002
Cwan T CowPARATOR Electron,  3.00e+002
e ComPARATOR Electron,  3.006+002
Twan T CoMPARATOR Electron,  3.0004002



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST > /all Data -6~

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
T cowpamator Electron,  3.00e+002
Cwan COMPARATOR Electron, 3.00e+002

i cowPaRATOR Electron, 3.00e+002
Cwan cowPaRaTOR Electron, 3.00e+002
S COMPARATOR Electron,  3.006+002
e cCowParaToR Electron,  3.00e+002
Cwer coMparaToR Electron,  8.00e+002
T cowparaToR Electron,  3.000+002

it coMparaTOR Electron,  3.00e+002
Cwnn CoMPARATOR Electron,  8.00e+002
St DUAL COMPARATOR Electron,  3.00e+002
Cwwize DUAL COMPARATOR Electron, 3.00e+002
S DUAL COMPARATOR Electron, 3.00e+002
Cwes DUAL COMPARATOR Electron,  8.00e+002
Cwars DUAL COMPARATOR Electron,  3.00e+002
Cwais DUAL COMPARATOR Electron,  3.00e4002
Cwas DUAL COMPARATOR Electron,  3.00e+002
Cwes DUAL COMPARATOR Electron,  8.00e4002
T DUAL COMPARATOR Electron, 3.00e4002
Cwae DUAL COMPARATOR Electron, 3.00e¢002



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -7~

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)}
TMile  DUAL CoMpARATOR Electron,  3.00e+002
Cwas DUAL COMPARATOR Electron,  3.00e4002
S DUAL COMPARATOR Electron,  3.006+002
Cwae DUAL COMPARATOR Electron,  3.0004002
Cwms DUAL COMPARATOR Electron,  3.00e+002
Cwau DUAL COMPARATOR Electron,  2.500+003
Twaas QUAD COMPARATOR Gamma Ray  2.50e+003
Cimias QUAD COMPARATOR Electron,  2.506+003
Cwaas QUAD COMPARATOR Electron,  2.50e+003
Cwaiss QUAD COMPARATOR Electron,  2.506+003
Cwaass QUAD COMPARATOR Electron,  2.506+003
Cwaze QUAD CoMPARATOR Electron,  6.006+002
Cwase QUAD ComPARATOR Electron,  6.000+002
Cwass QUAD COMPARATOR Electron,  6.006+002
Cwaze QUAD CoMPARATOR Electron,  6.006+002
Cwase QUAD COMPARATOR Electron,  6.006+002
Cwase QUAD COMPARATOR Electron,  6.00e+002
Cwmiss QUAD COMPARATOR Electron,  6.006+002
Cuwiss QUAD COMPARATOR Electron,  6.00e+002
Cwaass QUAD COMPARATOR Electron,  6.00e+002



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -8-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
TLMi39  QUAD COMPARATOR Electron,  6.00e4002
Cwiss QUAD COMPARATOR Electron,  6.00e+002
Cwass QUAD COMPARATOR Electron,  6.00e+002
Cwase QUAD COMPARATOR Electron,  6.00e+002

wias QUAD COMPARATOR Electron,  6.00e+002
Cwase QUAD COMPARATOR Electron, 1.25e+002
Cwass QUAD COMPARATOR Electron,  6.006+002
Cwicre RF AMPLIFIER Electron,  6.00e4002
wicass RF PHASE DETECTOR Electron,  6.00+002
wmicsss RF PHASE DETECTOR Electron,  6.0064002
Crer-1s0 Power MOSFET Gamma Ray  5.006+004
1RF-4s0 Pover MOSFET Gamma Ray  5.000+004
imF-2s4 Power MOSFET Gamma Ray  5.00e+004
s apc, 10-8it Electron, 6.00e+005
Caps7i apc, 10-Bit Electron,  3.00e+005
Capst apc, 10-Bit Electron,  3.00e+005
CapsT1 aoc, 10-Bit Electron,  3.00e+005
CavsTi apc, 10-Bit Electron,  6.006+005
Caps7asp abc, 12-Bit Gamma Ray  6.00e+005
Caps7arn abc, 12-Btt Gamma Ray  7.50e+004



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -9-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
TADSTAID L ADG, dzamie o TTmmmemess Gamma Ray  7.50e+004
Caprs2r abc, 12-B1t Gamma Ray  5.000+004
Caps7o ADC, 10-Bit  Gamma Ray  2.000+004
Capcizio apc, 12-mit Gamma Ray  2.006+004
Capciaio abc, 12-B1t Gamma Ray  2.006+004
Capsi abc, 1o-Bit Electron,  6.0064005
Cpaces - DAC, 8-Bit Electron,  3.000+005
Tbacos paC, &-Bit Electron,  3.00+005
Cpacos pac, &-Bit Electron,  3.000+005
Cwwsi pAC, 12-Bit Electron,  3.0004005
Twnsair aoc, 12-Bit Electron,  6.006+005
Cwwsaial aoc, 12-Bit Electron,  7.500+004
Cwns2ie apc, 12-Bit Electron,  6.000+005
Cwersto aoc, 10-Bit Gamma Ray  4.000+004
Copis op avp Electron,  6.006+005
Cxmos2 FET Op Amp, Dual Electron,  6.006+005
Cxmas Phase Locked Loop (PLL) Electron,  6.000+005
Cawssse T Gamma Ray  6.006+005
CaNeass T Gamma Ray  6.006+005
CaNeass T TTTTTTTTTTTITTTTmmeee Gamma Ray  6.000+005



PNC PN8410 93-192

IRRADIATION TESTING DATA ( L.IST ) /all Data ~10-

Device Name : Analog IC

Type Funetion Rad. Type Total Dose(R)
Tudor e anna Ray | 6.0004005
7S Gamma Ray  6.00e+005
ensosz Silicon Controlled Réctifier  Gamma Ray  3.0004005
Cansosz Silicon Controlled Rectifier  Electron, 8.00e+005
eneizs Programmable Unijunction Trams Electron,  3.006+005
onetss Programmable Unijunction Trans Electron,  8.006+005
Cowetss Programmable Unijunction Trans Gamma Ray  6.006+005
Ceneiss Programmable Unijunction Trans Gamma Ray  6.00e+006
" couipas Silicon Controlled Rectifier  Gamma Ray  3.0004005
Cenisa ovtical Coupler Electron,  3.00e+005
HePL-ze0z optical Deviece Electron,  6.00e+005
CwRp3T - optical Device Electron,  6.00e+005
Cwmoar optical Device Electron,  6.00e+005
wmozoo optical Deviee Electron, 6.00e+005
Cwmoaoo optical Deviee Electron,  6.00e+005
Hs-3siemH High Slew Rate, Wideband Opera Gamma Ray  1.00e+006
" Hs-3ssorH Low Power Programmable Operati Gamma Ray  1.006+006
Hs-s104RH Low Noise Quad Operational Amp Gamma Bay  1.00e+005
© HS-508ARH/883S 8 Channel CMOS Analog Multiple Gamma Ray  1.006+005
| HS-1840RH/8835 16 Channel CMOS Analog Multipl Gamma Ray  2.000+005



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data =11-

Device Name : Analog IC

Type Function Rad. Type Total Dose(R)
T HS-302RH/883S | CMOS Amalog Switch Gamma Ray  1.00e+005
 HS-303RH/883S CHOS Analog Switeh Gamma Ray  1.00e+005
 Hs-384RH/8S3S CMOS Analog Switeh Gamma Ray  1.006+005
 HS-390RH/883S CHOS Analog Switeh Gamma Ray  1.006+005
 Hs-306RH/883S CMOS Analog Switeh Gamma Ray  1.006+005
 HS-307RH/883S CHOS Analog Switch Gamma Ray  1.006+005
Hs-2asEH Tripple Line Transmitter Gamma Ray  2.00e+005
Hs-246RH Tripple Line Recelver Gamma Ray  2.00e+005
hs-zasH Tripple Line Receiver Gamma Ray  2.00+005
ws-24gRH Tripple Party-Line Receiver  Gamma Ray  2.000+005



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Camera Pickup Tube

Type Function Rad. Type Total Dose(R)
54135 High Sensitivity Camera Radiat Gamma Ray 1.00e+006
Q1428 Broadcast Color Camera Gamma Ray 1.00e+006



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST )} /all Data -1l-

Device Name : Capacitor

Type Function Rad. Type Total Dose(R)
TKMAGRBVBLOOC10OMF/6. Gamma Ray  1.00+006
" sseprosxolsEict T Gamma Ray  1.006+006
Cso2a so0z-103K T Gamma Ray | 1.00e:006
©DMosC 10143C100PE/30 Gamma Ray  1.00e+006
CFDS2AXwHIOL T Gamma Ray  1.00e+006
Sy Fixed capacitor Gamma Ray  1.00e+007
Ceseo T Fixed capacitor Gamma Ray  1.006+007
Sy Fixed capacitor Gamma Ray  1.00e+007
Ceseo T Fixed capaciter Gamma Ray  1.008+007
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IRRADIATION TESTING DATA ( LIST ) /all! Data -1-

Device Name : Coaxial Detector



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
TCSS16AP 2048 words x 8-bit Static RAM  Gamma Ray  5.008s004
CMBM27C84-30 | 8182 words x 8-bit UV-EPRON  Gamma Ray | 1.00s004
SN74LSOON,ete. Quad 2 Input NAND Gates, etc.  Gamma Ray  1.006+007
Cwciao1ss Dual D-type flip-flop Gamma Ray  1.00e+007
Cen-t001w Relay Gamma Ray  1.00e+007
CtWoosoa  mepu T Gamma Ray  1.008+007
Te2ss Programmable counter and timer Gamma Ray ~ 1.00e4007
~sn7aLsoon Quad 2 Input NAND Gates Gamma Ray  1.006+007
Cmciotas Dual D-Type flip-flop Gamma Ray  1.00e+007
Ceen-to0mw Relay Gamma Ray  1.008+007
Cthoosoa | acpu TS Gamma Ray  1.008+007
Ce2s3 Programmable counter and timer Gamma Ray  1.00e+007
~sn7aLs/zan Restriggerable Monostable Mult Gamma Ray  1.006+008
U s-008 | le-bit £/, S/P Converter Gamma Ray  1.000+008
Crcaczrs J-K Flip-Flop Gamma Ray  1.000+008
CTcaosouB  Inverter T Gamma Ray  1.00e+008
Cwp 273z 32 knit EPROM Gamma Ray  1.406+003
a7z 32 Kbit EPROM Gamma Ray  1.400+003
© SMJ 2532-45 IDM 3z knit EPROM Gamma Ray  1.400+008
273z ooms 32 Kbit EPROM X-ray puls 3.908+008



PNC PN8410 93-192

IRRADIATION TESTING DATA ¢ LIST ) /all Data -2-

Device Name : Digital IC

Type Funetion Rad. Type Total Dose(R)
WD 27328 a2 Xbit EPROM X-ray puls 3.90e+008
" iPAX 86/10CHMOSI1) 16 Bit Microprocessor Gamma Ray  3.00e+004
" iPAX 86/10CHMOS) 16 Bit Microprocessor Gamma Ray  3.00e+004
B a2 Kbit EPROM X-ray puls  ---
©sMJ 2532-45 JDM 32 Kbit EPROM X-ray puls -
Cee01c 4bit Slice Gamma Ray  1.006+007
2es23 9-bit Register File Gamma Ray  1.00e+007
“roo Quad 2-1n NAND Gamma Ray  1.00e+007
Cme 4-bit ALU Gamma Ray  1.00e+007
Tk Dual 4-in NAND Gamma Ray  1.00e4007
Cpara octal Lateh Gamma Ray  1.00e+007
Cesazza 256 x 4 RAM Gamma Ray  1.00e+007
sBP998s  le-Bit Microprocesser Gamma Ray  1.00e+007
ALSe54/ALSSTA Octal Tranceiver / Octal Flip- Gamma Ray  1.00e+007
TaLs13s 1 ot 8 pecoder Gamma Ray  1.00e4007
Cas20 Dual 4-In NAND Ganma Ray  1.00e+007
Capsra octal Flip-Flop Gamma Ray  1.00+007
7 Quad 2-1n NAND Gamma Ray  1.00e+007
74aLszo Quad 2-1n NAND Gamma Ray  1.00e+007
7aaLsoo Quad 2-1n NAND Gamma Ray  1.00+007



PNC PN8410 93-182

IRRADIATION TESTING DATA ( LIST ) /all Data -3-

Device Name : Digital IC

Type Function Rad. Type Total Dese(R)
T7aF00  Quad 2oim NaND TR Gamma Ray  1.00e+007
Ceass 16-bit Microprocessor Gamma Ray  1.006+007
Ceazsii© 1s KEROM  Gamma Ray  1.00es007
Ceazsui 16 X pROM Gamma Ray  1.00+007
Cesazz 256 x 4 RAM Gamma Ray  1.00e+007
Cee116 16-bit Microprocessor Gamma Ray  1.00e+007
CesLazz 256 x 4 RAN Gamma Ray  1.00e+007
T73z ow 32 Kkpit EPRON Gamma Ray  1.40e+003
Csn7sooN Positive NAND gate Neutron  5.90e+014
Csnrazan JK master-slave flip-flop Neutron 5.00es014
Csn7avan 4-bit binary counter Neutron  5.90e+014
Csnzatain Monostable multivibrater Neutron  5.90e+014
mcsooor Gate 7 Neutron  5.00e7014
Cmcsosse Flip-flop Neutron  5.90e+014
a7z oM 32 xeit EPROM Gamma Ray  1.40e+003
Craser 1024 mAM Kr-ion  3.000+004
CHsesos-RH  toz4 Ram T Kr+ ,150M 8.000+004
CHsesos  load smam T Kr+ ,140M 3.00e+004
Hsesoa-md A xRaM T Kr+ ,140M 3.006+004
Ctesiso ek RaM Kr+ ,140M 3.006+004



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -4~

Device Name : Digital IC
ZESSZCoosoooSsssSSsSSSSoonNE===smsSocSCCCSSoSSCRSCSEISSSSESSRSSSRoCSSSSoSoSomssssms======

Type Function Rad. Type Total Dose(R)
Tresias  awmaw T Kr+ ,140M 3.00e+004
Creszod RN Kr+ ,140M 3.00e4004
~ MBRCA042 raM Kre ,140M 3.000+004
CsaLs7aa JK flip-flop Kr,o-ion,p -
CsaLs7an I-K flip-flop Kr,0-ton,p -
saLsesa shitt registor Kr,0-ion,p —
saLsaza octal D flip-flop Kr,0-ion,p  ---
Ceso1a 4-bit Slicer Kr,0-ion,p  ---
Cev018 4-bit slicer Kr,0-ion,p —
C MC68000 16 bit micreprocessor Proton, 40 5.00e+010
Czecoz 16 bit microprocessor Proton, 40 6.00e+010
zsoozce 16 bit microprocessor Proton, 40 1.00e+011
Mooz 16 bit microprocessor Proton, 40 1.72e+011
*amsooznc 16 bit microprocessor Proton, 40 1.50e+011
© AMZ8002DMB 16 bit microprocessor Proton, 40 1.14et011
~amessooc Error Detection and Correction FProton, 40 ---
sn7aLseso Error Detection and Correction Proton, 40 1.00e+011
Cparzzeer 4K Static RAM Proton, 40 1.00e%011
CwMerare 4K static RAM Proton, 40 1.00e+011
hwiesoa-s 4K static RAM Proton, 40 1.00e+011
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IRRADIATION TESTING DATA ( LIST ) /all Data -5=

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)

“esazz 1K static RaM Proton, 15 1.00e+011
" osLazz . 1K static RAM Proton, 15 1.00e+011
93425 1K static RAM Proton, 15 1.00e+011
esLazs IK static RaM Proton, 15 1.00e+011
" 4 PD1049UBD  Inverter/Buifer Gamma Ray  1.00e+006
" 4 PD4049UBD  Inverter/Busfer Gamma Ray  1.00e+006
A PD404SUBD  Inverter/Butfer Gamma Ray  1.00e+006
"4 PD4049UBD  Inverter/Butfer Gamma Ray  8.70e+005
4 PD4049UBD  Inverter/Butfer Gamma Ray  8.70e+005
4 PD4049UBD  Inverter/Buffer Gamma Ray  3.00e+006
4 PD4043UBD  Inverter/Busfer Gamma Ray  3.00e+006
m7aLsoos NAND Gate Gamma Ray  1.00e4006
 M74Ls7Tas Flip-Flop Gamma Ray  1.00+006
~ w74Lsoos NAND Gate Gamma Ray  1.00e+006
uraLs7as Flip-Flop Gamma Ray  1.00e+006
" M7aLsoos NAND Gate Gamma Ray  1.00e+006
 w7aLs7as Flip-Flop Gamma Ray  1.00e+006
m7aLsoos NAND Gate Gamma Ray  3.00e+006
M74LS7as Flip-Flop Gamma Ray  3.00e+006
Cestr 256x4 PRON Gamma Ray —
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IRRADIATION TESTING DATA ( LIST ) /all Data -6-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
TsNTa00  Gate L TrEmmmememess Neutron, 1 ———
Cwcrotoz ate Neutron, 1 —
Cweraotis Gate 7 Newtron, 1 ~m-
Cerer akx1 RAM Gamma Ray  ---
Cener T akx1 RAM Gamma Ray .-
Coizsw ikl smam T Gamma Ray -
Cesos kel RAM Gamma Ray  -=-
Ceerr 256x4 PROM Gamma Ray -
a0t T axx1 seaM Gamma Ray  ~m-
Cesasr ax1 DRAN Gamma Ray  ---
Ceo17 T Kx1 smaM Gamma Ray .
Cemam akx1 RAM Gamma Ray  -—--
Ceaas1 skx1 DRAM Gamma Rey  --—-
Tesos 512%8 UV erasable PRON Gamma Ray -
CmMesos  lozaxi smam T Proton, 50 1.00e+008
Csacozs lozaxt smaMm Proton, 50 1.0004008
Tuszr 1024x1 smaM Proton, 50 1.00e+009
Creczas 256x4 sRAM Proton, 50 1.006+009
Crcczas 256%4 SRAM Proton, 50 1.006+009
Ccpaos1 256x1 smaM Proton, 50 1.000+008



PNC PNB8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -7~

Device Name : Digital IC

Type Function Rad. Type Total -Dose(R)
B4C200  2sexl SRAN L TEEE Proton, 50 1.00e+008
CmMesia 1024xa SRAM Proton, 50 1.006+008
NMCSSIa  lozaxa smam T Proton, 50 1.000+009
Cens T 16 Kbit DRAM Gamma Ray . -
Caies 64 Kbit DRAM Gamma Ray -
Cetean 64 Kbit DRAM Gamma Ray -
CsesaE 64 Kvit DRAM Gamma Ray —
Csasas 64 Kbit pRAM Gamma Ray -
Csasap 64 Kbit DRAM Gamma Ray -
Ceess 64 KBt DRAM Gamma Ray -
Cesssa 64 Kvit DRAM Gamma Ray oo
Csaesa 16 Kbit DRAM Gamma Ray —
Caes T 64 Kbit DRAM Gamma Ray e
Cenis T 16 Kbit DRAM Gamma Ray -
Csees 16 Koit DRAM Gamma Ray —
Ceeesa 64 Kbit DRAM Gamma Ray -
Cates T 64 Kvit DRAM Gamma Ray  --m
Tasorc 4 Bit slice Gamma Ray  --m
Czes2zs o Bit Register File Gamma Ray  --m
Ceeme 18 Bit Processor Gamma Ray -



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST )} /all Data -8-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
“FOO/F181  Quad 2-1n NAND/4 Bit ALU Gamma Ray  -—-
r2o/Faza Dual 4-In NAND/Octal Latch Ganma Ray -
Ceazsii 16 X PRON Gamma Ray —
Ceazsut 1e xeroM Gamma Ray -
Crezs octal Lateh Gamma Ray ==
C7aro0 quad 2-In NAND Gamma Ray  ---
7aarsoos7anLszo T Gamma Ray ---
2 Quad 2-1n NAND Gamma Ray -
C7araza octal Flip-Flep Gamma Ray -
Caszo Dual 4-In NAND Gamma Ray —
Caster Binary Counter Gamma Ray -
Casizs 1 of 8 Decoder Gamma Ray .-
alsess octal Tranceiver Gamma Ray —
Caussta Octal Flip-Flop Gamma Ray  -—-
" sBP9989 16 Bit Microprocessor Ganma Ray —
“sepssss 16 Bit Microprocessor Gamma Ray -
esrazz 256x4 RAM Gamma Ray  ---
ezazaa 256x4 RAM Gamma Ray -
Ceaazz 256x4 RAM Gamma Ray = -—-
Coass 16 Bit Microprocessor Gamma Ray  --—-



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -9-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
TTALI093  Gate Universal array Electron ---
Cepoor General Processor Unit (CPU)  Electrom o
Cresies skmM T Electron  ---
Crtaviess RoM Electron  -wn
Cepsos Multiplexer Electron -
Ceesit Level shifter Electron  ---
Cepoor Gemeral Processor Unit Gamma Ray  ---
Cravtess Gate Universal array Gamma Ray  -—-
Cepsos 8 x 8 Multiplexer Gamma Ray -
Cratizss 512 x 16 RoM Gamma Ray -
Cepsti Level shitter Gamma Ray  ---
Tsoss cey T Heavy ion  —--
Ceoss cey T Heavy ion  -om
Csoss cey T Heavy ion  ---
Csoss cou T Heavy lon -
Csoss cew T Heavy ion  mm-
Csoss cew T Heavy ion ——
Csoss cew T Heavy ion -
Csose cew T Heavy on —
Csoss cey T Heavy ion -



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data =10~

Device Name : Digital IC '

Type Function Rad. Type Total Dose(R)
Tsocas oy TTmmemmesmememeeees Heavy ion —
socss v T Heavy ion —
Csocss ceu T Heavy ion —
“socss coU T Heavy ion -
Tsocss cey T Heavy ion -
Teacsea Programmable Interrupt Control Heavy lon  —om
Csacsen Programmable Interrupt Control Heavy iom  --m
Cszcsea Programmable Interrupt Comtrol Heavy ion --m
C2e01 T Four-Bit Microprocessor Slice Heavy lon  —om
Czs01 Four-Bit Microprocessor Slice Heavy lon oo
Caeor Four-Bit Microprocessor Slice Heavy ion -
Ces0r LT Four-Bit Microprocessor Slice Heavy ion N
Tes0r Four-Bit Microprocessor Slice Heavy ion -
Tee01 7 Four-Bit Microprocessor Slice Heavy ion —
Ceer Four-Bit Microprocessor Slice  Heavy fom c—
T2908 T Microprogram Sequencer Heavy ion -
C2e00 Microprogram Sequencer Heavy ton  -—-
200 Microprogram Sequencer Heavy ion  --
zso cew T Heavy ion -
Tzeo T ceu T Heavy lon ~--



PNC PNB410 93-192 .

IRRADIATION TESTING DATA ( LIST ) /all Data =11-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
Czso  epy e Heavy ion  ~--
Czeo cy T Heavy ion -
Czearo Direct Memory Access Heavy ton  -o-
Czsazo TTTTTTTTTTTTTTTTTTTTRRIIITTS Heavy iom -0
Crae TTTTTTTTTTTTTTITTTTTITTTTIITIS Heavy fon -
Cwmiess 256x4 Static Random Access Mem Heavy ion ——u
Cwesst 256x4 Static Random Access Mem Heavy ion  -o
wBszos 4Kx1 Static Random Access Memo Heavy lon -
Cwmiesos 4Kx1 Static Random Access Memo Heavy lon -
Chmiesoa 4Kx1 Static Random Access Nemo Heavs ion -
HMISS04 | 4Kx1 Statie Random Acoess Mems Hesvy tem —
Cmwrssos 4Kx1 Static Random Access Memo Heavy iom -
Cwwiesos 4Kx1 Static Random Access Memo Heavy ion -
CHMIBS04 | 4Kl Static Randem Access Mems Heavs tom il
CwMcssos 4Kx1 Static Random Access Memo Heavy ion e
ressos 4Kx1 Static Random Access Memo Heavy ion -
Cwmsats 2Kx8 Static Random Access Memo Heavy iom -
Tmmissis 2Kx8 Static Random Access Memo Heavy fon -
ChMiesis 2Kx8 Static Random Access Memo Heavy ion ——u
CHMISLIE | 2Kx8 Static Random Access Mems Heavs fom il



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -12~

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
TIDT6116 | 2Kx8 Static Random Access Memo Heavy lon -
IDT6116 2Kx8 Static Random Access Memo Heavy lon  ---
Cmteizs 2Kx8 Static Random Access Memo Heavy ion —--
HMI6S16  2Kx8 Static Random Access Memo Heavy ion e
IDTe167 | 16Kxl Static Random Access Mem Heavy ion  -om
IDT6167  16Kxl Static Random Access Mem Heavy fom -
 HMIBS526  16Kxl Static Random Access Mem Heavy fon e
CHMI6S526  16Kxl Static Random Access Mem Heavy ion  ---
1600 64kl Static Random Access Mem Heavy fon —
Cwer 64Kxl Static Random Access Mem Heavy ion -
Ceaea 8KxS Static Random Access Memo Heavy lon -
HMIBS64 . 8Kx8 Static Random Access Memo Heavy fon -
mmizoss 8Kx8 Static Random Access Memo Heavy iom  --—-
C HMB2256  32Kx8 Static Random Access Mem Heavy ion -
wMsissz 32Kx8 Static Random Access Mem Heavy ion N
Cwaseiie 2Kx8 Static Random Access Memo Heavy iom  ——-
MAS6167 | 16Kxl Static Random Access Mem Heavy lon —
T 64Kxl Static Random Access Mem Heavy lon —
6116V 2Kx8 Static Random Access Memo Heavy ions -
6167X | 16Kzl Static Random Access Mem Heavy ions -



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -13-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
7164 8Kx8 Static Random Access Nemo Heary iome oo
Cmer 64Kxl Static Random Access Mem Heavy ioms  -—n
71256 32Kxé Static Random Access Mem Heavy loms oo
Cmess 32Kx8 Static Random Access Mem Heavy ioms -
“Ebmssazc 32Kx8 Static Random Access Mem Heavy loms s
COW62256  32Kxd Static Random Aceess Mem feavs ioms -
xcomszase 32Kx8 Static Random Access Mem Heavy ions -
 MM54C923 | 1Kx1 Static Random Access Memo Neatrom  1.30es011
CAM2OTOSAPC  16x4 Dual port static RAM  Neatrom | 3.50er010
| AM20705APC | 16x4 Dual port statie RAM Neutron  3.20es011
~aMzeoreec 4bit stice T Neutron  1.20e5011
CesLazz . 1kat bit RAM Neutron  1.70e+010
Cene 2Kx8 bit SEAM Proton -
Cmer 6akxl bit SRAM Proton  ---
Cres 16Kxl bit SRAM Proton  =ee
Cese 32Kx8 bit SRAM Proton  ---
Casez T Microprocessor Gamma Ray  6.00e+005
Cisez T Microprocessor Gamma Ray  6.00e+006
wesos RAM, 1k x 1 Gamma Ray  3.002+003
CMesos RAM, 1k x 1 Gamma Ray  3.008+003



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data =14~

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
TMMsaczoo  RAM, 286 x4 Gamma Ray  3.00+004
mMsacoos saR, 12-Bit Gamma Ray  2.00e+004
" mmsacezo RAM, 256 x 4 Gamma Ray  8.00e+003
 wMsaceze- RAM, 1k x 1 Gamma Ray  3.006+008
mMsacszs RAM, 1k x 1 Gamma Ray  7.002+003
mwsssor RAM, 1k x 1 Gamma Ray  7.00e+003
Cwwssoorp RAM, 1k x 1 Gamma Ray  1.00e+004
Crcczea RAM, 286 x 4 Gamma Ray  6.00e+005
Ctcceas RAM, 256 x 4 Gamma Ray  6.00+005
reczas RAM, 256 x 4 Gamma Ray  6.00e+005
sBP9900  16-Bit Microprocessor Electron,  3.00e+005
Cswenir Sample and Hold Electron,  6.00e+005
Ctocroors aoc, s-it Gamma Ray  2.50e+006
Crocrozis ac, s-pit Electron,  6.00e+005
Cassa 1K x 4 RAM Electron, 5.006+006
Ceata ik % amw T Electron,  5.00e+006
Ceus 2k X 8 RAM Electron, 5.00e+006
Cwws sita 1k x 4 maM Electron, 5.00e+006
Cesas raw Electron, 2.00e4004
Cas T R Electron,  2.00e+004



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -15-

Device Name : Digital IC

Type Function Rad. Type Total Dose(R)
THSM SL1s R e hvonne0r
Cesia-s v Electron,  1.00e+004
“pasac R Electron,  1.00e+004
Tsier rRw T Electron,  1.000+004
M ss9sl s - a5 Rav Electron,  1.00e+004
Tsasoor 256X 8-bit SEAM . TILIITT
sasooz ROMTTTTTTTTTTTITTTTTIIT
IDTelle(special) 2kX 8 sRAM Alpha Ray  1.70e+004
 IDT6lls(standard) | SRAM Alpha Ray  1.702+004
Ciorrissr kX 4-bit smam Alpha Ray  1.706+004
Cameizs o oseaM T Gamma Ray  1.60e+004
U HMi-ssi4-s . Raw Gamma Ray  1.606+004
mWs-s114D3X raw T Gamma Ray  1.600+004



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Dicde

Type Function Rad. Type Total Dose(R)
TERBS1-004  High Frequency Detector Gamma Ray  5.00e+005
CRpa.oE Stabilized Power Supply Gamma Ray  1.00e+006
Cisa7e2 Rectifier Gamma Ray  1.00e+007
e Rectifier Gamma Ray  1.00e+007
Cisess Rectitier Gamma Ray  1.00e+007
R0 T Gamma Ray  1.00e+007
Cisess Rectifier Gamma Ray  1.00e+007
Ciome Rectitier Neutron  5.90e+014
Cavoens T General Purpose Neutron  5.90e+014
Ty 7z General Purpose Neutron  5.90e+014
Cwp 2000 Hot carrier Neutron  5.90e+014
“zrs.s zener Neutron  5.90e+014
v enr Tunmel Newtron  5.90e+01d4
B2socrs Rectifier Neutron  5.90e+014
Cisissr switching Neutron, 1 -—-
Casizeo T Neutron, 1 -
Cozmze.r T Neutran, 1 -
Casisoz switching Neutron, 1 ---

RDIIA . Zener Neutron, 1 —
iNs2ze T Gamma Ray  1.50e+002



PNC PN8410 83-192

IRRADIATION TESTING DATA ( LIST ) /all Data -2~

Device Name : Diode

Type Funetion Rad. Type Total Dose(R)
CiNssas T Electron,  6.00e+002
Linsess T Electron,  6.008+002
CiNsess T Electron,  6.000+002
Cansess T Electron,  6.00e+002
CiNsess TR Electron,  6.00e+002
Cansess T Electron,  6.00e4002
Cinseas TTTTTTTTmTTTTTITTTTTYT Electron,  6.006+002
Cinsess T Electron,  6.00+002
CiNamss T Gamma Ray  6.0084002
Cawasiss TR Gamma Ray  6.00e+002
CiNamiss TR Gamma Ray  6.00e+002
CEpeas-z . T Electron,  6.008+002
Cewers L TTTTTTTTmTTTTTTTTTTTTTTT Gamma Ray  6.000+002



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1~

Device Name : General Legic IC

Type Function Rad. Type Total Dose(R)
54HCOQO NAND gate Gamma Ray 4.00e+004
54HCOO NAND gate Gamma Ray 4.00e+004



PNC PN8410 93-192

ERRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Memory

Type Funetion Rad. Type Total Dose(R)
" HS-6504RH | 4096 % 1 CMOS RAM Gamma Ray 1.00e+005
 Hs-6508RH 1024 x 1 cMOS RAM Gamma Ray  2.00+004
Hs-e514RH 1024 x 4 cMOS RAM Gamma Ray  1.000+005
ms-sssiRH 256 x 1 cMOS RAM Gamma Ray  2.000+004
Hs-esearH 8k x 8, 16k x 4 CMOS RAM Gamma Ray  1.00e4005



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Micro-computor



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : Microprocessor

Type Function Rad. Type Total Dose(R)
HS5-BOCB5RH 8-Bit CMOS Microprocessor Gamma Ray 1.00e+005
HS-80C86RH 16-Bit CMOS Microprocessor Gamma Ray 1.00e+006



PNC PN8410 93-192

TRRADIATION TESTING DATA ( LIST ) /all Data . -1-

Device Name : Mixer



PNC PN8410 93-192

TRRADTATION TESTING DATA ( LIST )} /all Data -1-

Device Name : Peripheral IC

Type Function Rad. Type Total Dose(R)
TstLror . Gloek T Gamma Ray  1.00e+006
CstLroz Baseband timing circuit Gamma Ray  1.000+006
Cstezos Code Timer Ganma Ray  1.00e+006
CsBP 96301 Interrupt Hamdler Gamma Ray  1.006+006
~smp 9s202 poac Gamma Ray  1.000+008
sN ssazi P-code Gamma Ray  1.006+006



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data ~1-

Device Name ! Photo-element

Type Function Rad. Type Total Dose(R)
BT~ Gamma Ray  1.000+007
B Gamma Ray  1.006+007
Cmees2r Photo-coupler Gamma Ray  1.008+007
S e T Gamma Ray  1.008+007
B Gamma Ray  1.000+007
Ctee-s21 Photo-couwpler Gamma Ray  1.000+007
CmMe-1013 Light emitter for optical data Gamma Ray —-v
Csang Photo detector for optical dat Gamma Ray  —-v



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST } /all Datsa -1-

Device Name : Power MOSFET

Type Function Rad. Type Total Dose(R)
~weMizop Power MOSFET (Tactlcal Level)  Gamma Ray  1.008+004
Fem2son Power MOSFET (Tactical Level) Gamma Ray  1.000+004
R Power MOSFET (Tactical Level) Gamma Ray  1.008+004
~FRMazop Power MOSFET (Tactical Level)  Gamma Ray 1.008+004
CEeLisop Power MOSFET (Tactical Level) Gamma Ray  1.000+004
FeLzzon Power MOSFET (Tactical Level) Gamma Ray  1.00e+004
FRL234D Power MOSFET (Tactical Level)  Gamma Ray  1.008+004
© FRLazoD Power MOSFET (Tactical Level) Gamma Ray  1.008+004
rewigoD Power MOSFET (Tactical Level) Gamma Ray  1.000+004
~FRM240D Power MOSFET (Tactical Level)  Gamma Ray  1.002+004
© FRM244D Power MOSFET (Tactical Level)  Gamma Ray  1.000+004
*pRwasoD Power MOSFET (Tactical Level)  Gamma Rey  1.000+004
regison Power MOSFET (Tactical Level)  Gamma Ray  1.000+004
*FRk2zsop Power MOSFET (Tactical Level) Gamma Ray  1.006+004
FRE2s4D Power MOSFET (Tactical Level) Gamma Ray  1.000+004
Fmmasop Power MOSFET (Tactical Level)  Gamma Ray  1.008+004
FRkison Power MOSFET (Tactical Level)  Gamma Ray  1.00e+004
~ FRr26OD Power MOSFET (Tactical Level>  Gamma Ray  1.000+004
FRR264D Power MOSFET (Tactical Level)  Gamma Ray  1.008+004
© FREason Power MOSFET (Tactical Level)  Gamma Ray  1.00e+004



PNC PN8410 93-192

FRRADIATION TESTING DATA ( LIST ) /all Data -2-

Device Name : Power MOSFET

Type Function Rad. Type Total Dose(R)
TFRMS130D | Power MOSFET (Tactical Level)  Gamma Ray . 1.00e:004
" FRwszaop Power MOSFET (Tactical Level) Gamma Ray  1.006+004
e Power MOSFET (Tactical Level>  Gamma Ray  1.000+004
~FRLozzop Power MOSFET (Tactical Level)  Gamma Ray  1.006+004
~FmMsiaop Power MOSFET (Tactical Level>  Gamma Ray  1.006+004
*FmMszaop Power MOSFET (Tactical Level) Gamma Ray  1.006+004
" FeEolsop Power MOSFET (Tactical Level>  Gamma Ray  1.000+004
©FREO250D Power MOSFET (Tactical Level>  Gamma Ray  1.000+004
© FREO16OD Power MOSFET (Tactical Level)  Gamma Ray  1.00es004
Frrezeon Power MOSFET (Tactical Level) Gamma Ray  1.006+004
©2N7271R, 2NT27IH Power MOSFET (Strategic Level> Gamma Ray  1.006+006
©2N7272R, 2N7Z7EH Power MOSFET (Strategic Level) Gamma Ray  1.006+005
" 2N7278R, 2NTRTOH Power MOSFET (Sirategic Level) Gamma Ray  1.000+006
© 2N7274R, 2NT2TAH Power NOSFET (Strategic Level) Gamma Ray  1.006+006
" 2N7275R, 2N727SH Power MOSFET (Strategic Level) Gamma Ray  1.00es006
2N7278R, 2N7278H Power MOSFET (Strategic Level) Gamma Ray  1.006+006
©eN7277R, aNT2TTH Power MOSFET (Strategic Level) Gamma Rey  1.006+006
©aN7278R, aNT27EH Power MOSFET (Strategic Level) Gamma Ray  1.006+006
2N7279R, aNTaTOH Power MOSFET (Strategic Level) Gamma Ray  1.006+005
| 2N7280R, 2NT280H Power NOSFET (Strateglc Level) Gamma Ray  1.0061006



PNC PN8410 93-192

[RRADIATION TESTING DATA ¢ LIST ) /all Data -3-

Device Name : Power MOSFET

Type Function Rad. Type Total Dose(R)
" IN7261R, 2N7281H  Power MOSFET (Stratezic Level> Gamma Ray  1,000008
aN7282R, aNTZ82H Power MOSFET (Strategic Level) Gamma Ray  1.008+006
| ON7T283R, 2N7283H  Power WOSFET (Strategic Level> Gamma Ray  1.006+005
© 2NT284R, 2N7284H Power MOSFET (Strategic Lovel) Gamma Ray  1.006+008
" 2N7285R, 2N728S5H Power MOSFET (Stratogic Level) Gamma Ray  1.000+006
© 2n7286R, 2N7286H Power MOSFET (Strategic Level) Gamma Ray  1.006+006
" 2N7287R, 2N7287H Power MOSFET (Strategic Level> Gamma Ray  1.006+006
© 2N7288R, 2N7288H Power MOSFET (Strategic Level) Gamma Ray  1.000:005
© 2N7289R, 2N7289H Power MOSFET (Strategic Level) Gamma Ray  1.000+005
 2N7290R, 2N7280H Power MOSTET (Strategic Level) Gamma Rey  1.000+006
 2N7291R, 2N7291H Power MOSFET (Stratezic Lovel) Gamma Ray  1.006+006
" 2N7292R, 2N7292H Power MOSFET (Strategic Level) Gamma Ray  1,006+006
© 2N7293R, 2NT283H Power MOSFET (Strategic Level) Gamma Ray  1.006+006
 N7294R, aNT284H Power MOSFET (Strategic Level) Gamma Ray  1.006#006
©2N7298R, 2N729SH Power MOSFET (Strategic Lovel) Gamma Ray  1.006+005
© 2N7206R, 2N7206H Power MOSFET (Strategic Level) Gamma Ray  1.006+006
© 2N7207R, 2N7207H Power MOSFET (Strategic Level) Gamma Ray  1.000+006
© 2n7298R, 2N7208H Power MOSFET (Strategic Level) Gamma Ray  1.008+006
" 2N7299R, 2N72ZOH Power MOSFET (Strategic Level) Gamma Ray  1.000+006
" IN7301R, 2N7TSOIH Power MOSFET (Strategic Level) Gamma Ray  1.00e+006



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -4-

Device Name : Power MOSFET

Type Function Rad. Type Total Dose{R)
"T2N7303R, 2N7303H  Power MOSFET (Strategic Level) Gamma Ray  1.00+006
2N730SR, 2N730SH Power MOSFET (Strategic Level) Gamma Ray  1.000+006
© 2N7307R, INTSOTH Power MOSFET (Strategic Level) Gamma Ray  1.00e+006
" 2N7308R, 2N7308H Power NOSFET (Strategic Level) Gamma Ray  1.000+006
© aN7309R, 2N7308H Power NOSFET (Strategic Level) Gamma Ray  1.000+006
2N7310R, 2N73LOH Power MOSFET (Strategic Level) Gamma Ray  1.000+006
©aN781IR, 2N7311H Power MOSFET (Strategic Level) Gamma Ray  1.000+006
" aN7312R, 2N7siaH Power MOSFET (Strategic Level) Gamma Ray  1.006+006
" 2N7316R, aNTRIEH Power MOSFET (Sirategic Level) Gamma Ray  1.000+006
aN7B17R, aNTRITH Power MOSFET (Strategic Level) Gamma Ray  1.000+008
© aN73lsm, 2n73lsH Power MOSFET (Strategic Level) Gamma Ray  1.000+006
 2N7319R, 2N7319H Power MOSFET (Strategic Level) Gamma Ray  1.006+005
© an7322R, 2NTSZRH Power MOSFET (Strategic Level) Gamma Ray  1.002+006
“Tan7328R, 2N7323H Power MOSFET (Strategic Level) Gamma Ray  1.000+006
" 2N7324R, 2N7324H Power MOSFET (Strategic Level) Gamma Ray  1.000+006
oN7a2SR, aNTa2SH Power MOSFET (Sirategic Level) Gamma Ray  1.006+006
© aN7328R, 2N7S2BH Power MOSFET (Strategic Level) Gamma Ray  1.006+006
" aN7330R, 2N7330H Power MOSFET (Strategic Level) Gamma Ray  1.00e+008
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TRRADIATION TRESTING DATA ¢ LTST ) /all Data -1~

Device Name : Power supply



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Data -1-

Device Name : HResistor

Type Function Rad. Type Total Dose(R)
TREISTQ 10Kohms B amme Ry 10001008
CRI-4W 1000 obms T Gamma Ray  1.000+006
Crasx Fixed resistor Gamma Ray  1.0064007
Ccrezs Fixed Resistor Gamma Ray  1.000+007
Ta-eT  Variable resister Gamna Ray  1.000+007
Cmeee T Variable resistor Ganma Ray  1.006+007
Crasx Fized resistor Gamma Ray  1.0064007
Ccemezs Fixed resistor Gamma Ray  1.00e+007
Ca-eT vartable resister Gamma Ray  1.006+007
RSP Variable resister Gamma Ray  1.000007



PNC PN8410 93-192

IRRADIATION TESTING DATA (¢ LIST ) /all Data =1-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
T28A510-0 | High Freauency Pawer Ampliiier Gamma Ray  1.0081008
escsio-o High Freauency Power Amplifier Gamma Ray  1.006+006
Cosstos Low Frequency Amp., Analog Swi Gamma Rey  1,000+006
asksed Low Frequency Amplifier, Analo Gamma Ray  1.000+006
eskaerxe Video Camera First Stege Ampli Gamma Ray  1.000+006
Tassze Low/High Frequency Power Ampli Gamma Ray  5.000+004
Ceska1s Low/High Trequency Power Ampli Gamma Ray  5.000+004
Casasze TS Gamma Ray  1.000+007
Cascioro T Gamma Ray  1.006+007
Casprs Power Amplifier Gamma Ray  1.008+007
Casase T Gamma Ray  1.008+007
Czscioo TR Gamma Ray  1.000:007
Cesprs Power tramsistor Gamma Ray  1.008+007
Cewets Fast Amplifier Neutron  5.90c+01d
Cawsasz TTTTTTTTITTTTTTTTTTTTT Neutron  5.900+014
Cwwazerw TS Neutron  5.90e+014
Canaets TTTTTTTTTTTTTTTTTTTTTTTS Neutron  5.90e+01d
CaNaszo TR Newiron  5.90e+014
Tawotes Switch for analog signals Neutron  5.90e+014
Cesv et Switch for analog signals Neutron  5.906+014



PNC PN8410 93-192

IRRADIATION TESTING DATA ( LIST ) /all Datsa -2-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
THP35002A | Wide-band RF amplifier 0.1.400 Broton . 1.00a1008
©GPD 401/402/408 Wide-band Amplifier (200MHz/40 Proten 1.0064006
U B-1335 1oMHe quarz oseillator Proton  1.000+006
U 2c415 Input stage of the differentia Proten 5.006+004
aN2060  Input stage of the differentia Proton 3.00e+005
U 2N4044 Input stage of the differentia Proten  3.009+005
U400 Tuput stage of the differentia Proton 3.00e+005
U B420 | Input stage of the differentia Proten 3.006+005
Coanzzien Output stage of the differenti Proton 3.006+005
Conzzosa Output stage of the differenti Proton 3.006+005
Canzeasa TS Gamma Ray  3.008+005
Csersaza TS Gamma Ray  3.00e+005
Csorasza TR Ganma Ray  3.000+005
CaNzasza TR Gamma Ray  3.000+005
Cspras2z TTTTTTTTTTTTTTTTTTRTRT Gamma Ray  3.00+005
esprar Low Power Amplifier Gamma Ray  3.00+006
Cesprar Low Power Amplitior Gamma Ray  1.006+007
230854 High Power Amolifier Gamma Bay  1.000+007
Cesprar Low Power Amplifier Gamma Ray  1.002+007
“espssa High Power Amplifier Gamma Ray  1.002+007

- 100 —
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[RRADIATION TESTING DATA ( LIST > /all Data -3-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
25D747  High Power Amplitier Gamma Ray  1.00e+007
Cespesa High Power Amplifier Gamma Ray  1.000+007
Cesprar Low Power Amplitier Gamma Ray  ---
aspesa High Power Amplifier Gamma Ray -
Cescass Midiun-Frequency Amplifier Neutron, 1 -
2saaes Midiun-Frequency Amplifier Newtron, 1 -
251907 High-Freguency Amplifier Neutrom, 1 -
Cescisor High-Freauency Amplifier Neutrom, 1 ~--
CasgasTTTTTTTTTTTTTITTRRTTITITTS Neutron, 1 ---
Cesyza TS Neutron, 1 --m
Cesksoz I TTTTTTTTTTTTTTTTTTTS Neutron, 1 --m
2sczoze High-Frequency Amplitier Neutrom, 1 ---
Caskesa TS Neutron, 1 e
Caskaa TR Neutron, 1 -
asceozs High-Frequency Amplifier Gamma Ray -
Ceskas TTTTTTTTTTTTTTTTTTTRTTTTTT Gamma Ray -
Caskear | TTTTTTTTTTTTTITTTTRITITTS Gamma Ray -
Conzasaa Low Freguency Tramsistor Gamma Ray  3.0064005
Csprasea Lov Frequency Transistor Ganma Ray  8.000+005
Cenazoo Low Frequency Tramsistor Gamma Ray  3.006+008
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IRRARTATION TESTING DATA ( LIST > /all Data ~4-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
T2N3s01 | Low Frequency Transistor Gamma Ray  3.00e+005
" aNzeasa Low Frequency Transistor Gamma Ray  3.00+005
~sorssza Low Frequency Transistor Gamma Ray  9.008+005
Censsso Low Frequency Tramsistor Gamma Ray  3.000+005
ansear Low Frequency Transistor Gamma Ray  8.008+005
Canzsos Low Freauency Transistor Gamme Ray  3.006+005
Canazes Low Frequency Tramsistor Gamma Ray  9.00+00§
Cwmimik 4 GHz Power Amplifier (Single Gamma Ray  2.000+008
pLc-soma 4 GHz Power Amplifier (Single Gamma Ray  2.0002008
C NE24483 4 GHz Amplitiler (Parallel Comb Gamma Ray | 2.000:008
 Npaszss 3.5 to 6 GHz Dual Gate Amplifi Gamma Ray  2.00e+008
 nEsssss 6 GHz Amplifier (2 Stage Casca Gamma Ray  2.000+008
CHFET-2201 | 12 GHz Amplifler (2 Single Sta Gamma Ray  2.000r008
B LOW POWER TRANSISTOR Gamma Ray  3.00e+002
ewzoso LOW POWER TRANSISTOR Electron, 6.006+002
T LOY¥ POWER TRANSISTOR Gamma Ray  6.00e+002
Canezzz LOW POWER TRANSISTOR Gamma Ray  6.000+002
Cenazaz LoV POWER TRANSISTOR Electron,  8.00e002
Canazzz LOV POWER TRANSISTOR Electron,  6.00e+002
Canazzz LOW FOWER TRANSISTOR Electron,  6.000+002
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[RRADIATTON TESTING DATA ¢ LIST ) /all Data -5-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
Tanzzaz | LOW POWER TRANSISTOR Gamma Ray  6.000+002
anz22a LOW POWER TRANSISTOR Electron,  6.00e4002
Canzaza LOW POWER TRANSISTOR Gamma Ray  6.000+002
Canzzaz LOW POWER TRANSISTOR Gamma Ray  6.000+002
Cenezaz LOV POWER TRANSISTOR Gamma Ray  6.00e+002
aNezaz LOW POWER TRANSISTOR Electron,  6.006+002
anzason LOW POWER TRANSISTOR Gemma Ray  6.000+002
aneasen LOW POVER TRANSISTOR Gamma Ray  3.00e+002
Cenzasz LOW POWER TRANSISTOR Gamma Ray  3.00e+002
enzasza LOW POWER TRANSISTOR Electron,  6.000+002
aneasz LOY FPOWER TRANSISTOR Electron,  6.000+002
Tenzasz LOW POWER TRANSISTOR Gamma Ray  6.000+002
onoasa LOW POWER TRANSISTOR Gamma Ray  6.006+002
onzeos LOV POWER TRANSISTOR Gamma Ray  6.008+002
zneess LOV POWER TRANSISTOR Electron,  6.000+002
Conzess LOW PONER TRANSISTOR Electron,  8.000+002
anaess LOW POWER TRANSISTOR Electron,  3.002+002
an26s8  Low POWER TRANSISTOR Electron,  6.00e+002
anzsso LOV POWER TRANSISTOR Ganma Ray  6.00e4002
anzsso LoW POWER TRANSISTOR Gamma Ray  6.008+002
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[RRADIATION TRESTING DATA ( LIST ) /all Data -6-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
TaNzs0s  LoW POWER TRANSISTOR Gamma Ray  3.00e+002
Canzeos LOW POWER TRANSISTOR Electron,  3.00e+002
Canzsos LOW POWER TRANSISTOR Electron,  6.000+002
Cenzeor LOW POWER TRANSISTOR Electron,  6.00e+002
Cenzsor LOV POWER TRANSISTOR Eleciron,  6.006+002
Cewzsor LOW POWER TRANSISTOR Electron,  6.006+002
Cewzeor LOW POYER TRANSISTOR Electron,  6.00e+002
Canzsor LOW POWER TRANSISTOR Electron,  3.006+002
Cowzsor LOW POWER TRANSISTOR Gemma Ray  6.006+002
Cowzszo LOV POVER TRANSISTOR Electron,  6.008+002
Cawzszo LOW POWER TRANSISTOR Electron,  6.000:002
Canzszo LOW POWER TRANSISTOR Electron,  6.00e¢002
Cenzess LOV POWER TRANSISTOR Electron,  6.00e+002
Ceneers LOW POWER TRANSISTOR Gamma Ray  6.006+002
Canszst LOW POWER TRANSISTOR Electron,  6.006+002
Canasso LOW POWER TRANSISTOR Gamma Ray  8.00e+002
Cemazso LOW POWER TRANSISTOR Gemma Ray  3.00e+002
T LOV POWER TRANSISTOR Gamma Ray  6.008+002
Censasr LOV POVER TRANSISTOR Electron,  6.0067002
anagss LOW POWER TRANSISTOR Electron,  8.00e+002
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TRRADIATICON TESTING DATA ( LIST ) /all Date -7-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
T 2N3501  LoW POWER TRANSISTOR Ganma Ray  6.00+002
anasos LOW POWER TRANSISTOR Gamma Ray  6.00e+002
Canasar LOW POWER TRANSISTOR Gamma Ray  6.006+002
Cenazoo LOW POYER TRANSISTOR Electron,  3.0064002
Cena7oo LOW POWER TRANSISTOR Electiron,  6.0004002
e LOW POWER TRANSISTOR Electron,  6.000+002
Canazoo LOV FOWER TRANSISTOR Electron,  6.006+002
Cana7o0 LOW POWER TRANSISTOR Gamma Ray  6.008+002
Cenares LOW POWER TRANSISTOR Gamma Ray  6.000+002
Cenares LOW POWER TRANSISTOR Electron,  6.000+003
Canssos LOW POWER TRANSISTOR Gamma Ray  6.000+002
~enasos LOW POWER TRANSISTOR Gamma Ray  6.000+002
Cenatso LOW POWER TRANSISTOR Gamma Ray  6.000+002
CaaBBior LOW POWER TRANSISTOR Gamma Ray  6.000+002
79mBize LOV POVER TRANSISTOR Gamma Ray  6.000+002
79mB128 LOW POWER TRANSISTOR Gamma Ray  6.000+002
Ceesvial LOW POWER TRANSISTOR Gamma Ray  6.00e+002
Camiza LOW POWER TRANSISTOR Electron,  6.000+002
Carsr LOW POWER TRANSISTOR Gamma Rey  6.006+002
Cwozz1e LOW POWER TRANSISTOR Gamma Ray  6.006+002
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IRRADIATION TESTING DATA ( LIST ) /all Data -8-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
“wo2905  LoW POWER TRANSISTOR Gamma Ray  3.00e+002
~sprasos LOW POWER TRANSISTOR Gamma Ray  6.008+002
~sprasoa LOW POWER TRANSISTOR Gamma Ray  6.00e+002
sprasos LOW POWER TRANSISTOR Gamma Ray  6.00e+002
~sorssos LOW POWER TRANSISTOR Gamma Ray  6.000+002
spraszs LOW POWER TRANSISTOR Gamma Ray  6.00e+002
sorsssa LOW POWER TRANSISTOR Gamma Ray  6.000+002
Cewasso LOW POWER TRANSISTOR Electron,  6.006+002
Canazso LOW POWER TRANSISTOR Electron,  6.000+002
Cewsser LOW POVER TRANSISTOR Electron,  8.00e+002
Cenzazz LOW POWER TRANSISTOR Electron,  6.008+002
Canzaza LOW POWER TRANSISTOR Electron,  8.00e+002
Coanzzza LOW POWER TRANSISTOR Electron,  6.000+002

anz222 LOW POWER TRANSISTOR Electron,  6.006+002
anz222 LOW POWER TRANSISTOR Electron,  6.006+002
owzese LOY POWER TRANSISTOR Gamma Ray  6.006+002
Cenzeso LOW POWER TRANSISTOR - Ganma Ray  6.008¢002
“anasos LOW POVER TRANSISTOR Electron,  6.006+002
Cenzeor LOW POVER TRANSISTOR Electron,  8.00+002
Cenzvor LOW POWER TRANSISTOR Electron,  6.006+002
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TRRADIATION TESTING DATA ( LIST ) /all Data -9~

Device Name : Transistor

Type Funetion Rad., Type Total Dose(R)
TaN2907 | LoW POWER TRANSISTOR . Elecirom, . 6.00e1000
Cewzeor LOW POWER TRANSISTOR Electron,  6.00e+002
Canzeor LOW POVER TRANSISTOR Gamma Ray  6.006+002
Canzsor LOW POWER TRANSISTOR Electron,  6.006+002
Canzsor LOW POWER TRANSISTOR Electron,  6.006+002
Conaeor LoW POWER TRANSISTOR Gamma Ray  6.00e+002
Conzezo LOW POWER TRANSISTOR Electron,  6.008+002
Coanzszo LOW POWER TRANSISTOR Electron,  6.00e+002
Canzezo LOW POWER TRANSISTOR Electron,  6.000+002
Conzezo LOW POWER TRANSISTOR Electron,  6.008+002
Canzezo LoW POWER TRANSISTOR Electron,  6.00e+002
Censest LOW POWER TRANSISTOR Electron,  6.00e+002
Consser LOW POWER TRANSISTOR Electron,  4.50e+002
Cewszoo LOV POWER TRANSISTOR Electron,  4.506+002
Cawazoo LON POWER TRANSISTOR Electron, 6.00e+002
Cenazoo LoW POWER TRANSISTOR Gamma Ray  3.00e+002
ens7es LOW POWER TRANSISTOR Gamma Ray  3.00e+002
Cewatso LOW POWER TRANSISTOR Gamma Ray  6.00+002
Coawatso LOW POWER TRANSISTOR Gamma Ray  6.00e+002
owsess LOW POVER TRANSISTOR Gamma Ray  6.00+002
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[RRADIATION TESTING DATA ( LIST ) /all Data -10-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
TaNsess | LoW POWER TRANSISTOR Gamma Ray  6.00e+002
Ceevial LOW POWER TRANSISTOR Gamme Ray  3.00e+002
Cessviss POWER TRANSISTOR Gamma Ray  6.002+002
eesvias POWER TRANSISTOR Ganma Ray  6.00e+002
Ceesvizs POWER TRANSISTOR Gamma Ray  6.000+002
sprasza POWER TRANSISTOR Gamma Ray  6.000+002
Cawsaso POWER TRANSISTOR Ganma Ray  6.00e+002
Cenasso POWER TRANSISTOR Gamma Ray  6.00e+002
Canasso POWER TRANSISTOR Gamma Ray  6.00e+002
Cenasso POWER TRANSISTOR Gamma Ray  6.00e+002
Censaso POWER TRANSISTOR Gamma Ray  6.000+002
Conoszs POWER TRANSISTOR Gemma Ray  6.000+002
Consazs PONER TRANSISTOR Gamma Ray  6.006+002
Censars POWER TRANSISTOR Gamma Ray  1.500+002
sprssss POWER TRANSISTOR Gamma Ray  6.000+002
sprsssa POVER TRANSISTOR Gamma Ray  6.006+002
sprsssa POWER TRANSISTOR Gamma Ray  6.00e+002
Cewnsgar TS Electron,  6.000+002
Canasar T Electron,  6.000+002

aNsast T Electron,  6.006+002
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[RRADIATION TESTING DATA ( LIST ) /all Data -11-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
Tansany e eetron, 5.o0er00n
T Gamma Ray  6.000+002
Cangsan T Gamma Ray  6.000+002
B Gamma Ray  6.00e+002
B T Gamma Ray  6.00e+002
Canasgs TS Gamma Ray  6.006+002
Caasge TS Gamma Ray  6.000+002
Cawagas TS Gamma Ray  6.00e+002
CaNaszs TS Gamma Ray  5.00e+002
Canaass TS Electron,  6.00e+002
Canasgs T Electron,  6.006+002
Canagas TS Eleciron,  6.00e+002
BT Electran,  6.000+002
Conaaar T Gamma Ray  5.006+002
B Gamma Ray  6.008+002
B 7 Gamme Ray  6.00e+002
Canasar TS Gamma Ray  6.000+002
Canagss TR Electron,  6.006+002
Canagse o TTTTTTTTTTTTTTTTTTTTYTT Electron,  6.000+002
CaNasss T Gamma Ray  6.008:002
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[RRADIATION TESTING DATA ( LIST ) /all Data -12-

Device Name : Transistor

Type Function Rad. Type Total Dose(R)
sNagss o TTTmmmERER Gamma Ray  6.006+002
enNags7A T Gamma Ray  6.00e+002
eNags7TA T Gamma Ray  6.00e+002
enags7A T Gamma Ray  6.008+002
eNags7A TR Gamma Ray  6.00e+002
aNagszA T Gamma Ray  6.00e+002
eNags7A TR Ganma Ray  6.00e+002
aNs1OE T Gamma Ray  6.00e+002
aNs196 T Gamma Ray  6.00e+002
eNs1e6 T Gamma Ray  6.00+002
ensies T Gamma Ray  6.00e+002
eNs196 T Gamma Ray  6.000+002
aNs186 T Gamna Ray  6.00e+002
ensios T Gamma Ray  6.000+002
aNs186 T Ganma Ray  6.00e+002
eNs1e6 T Gamma Ray  6.00e+002
aNs188 T Gamma Ray  6.008+002
aNs196 . Gamma Ray  6.00%002
eNs196 T Gamms Ray  6.00e+002
aNstes T Gamma Ray  6.006+002
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IRRADIATION TESTING DATA ( LIST ) /all Data =13~

Device Name : Transistor

Type Funection Rad. Type Total Dose(R)
TaNsies e imna ey 5.00ei008
Cewsies TS Gamma Ray  6.000+002
Cenostos Preamp, £T > 500 MHz Gamma Ray  2.20e+008
w2857 Preamp, T > 500 MHz Gamma Ray  2.20e+008
wesw 34 Preamp, T > 500 MHz Gampa Ray  2.206+008
Canes Preamp, £T > 500 Mz Gamma Ray  2.20e+008
CaN 23e8a Preamp, fT > 500 MHz Gamma Ray  2.200+008
©oN 22228 Preamp, fT = 100 MHz ~ 300 MH Gamma Ray  2.200+008
" onosose Preamp, fT = 100 MHz ~ 300 MH Gamma Ray  2.206+008
Cewoasoa Preamp, £T = 100 MHz ~ 900 M Ganma Ray  2.20+008
CaN s724 Preamp, fT = 100 MHz ~ 300 MH Gamma Ray  2.206+008
an 2so7a Preamp, fT = 100 MHz ~ 300 MH Gamma Ray  2.200:008
onososr Preamp, {T = 100 MHz ~ 800 MH Gamma Ray  2.200+008
Canossos Preamp, £T = 100 MHz ~ 300 MH Gamma Ray  2.200+008
aNsozz Preamp, fT = 100 MHz ~ 300 MH Gamma Ray  2.206+008
CaN a032 Preamp, £T = 100 MHz ~ 300 MH Gamma Ray  2.20e+008
onossas Preamp, fT > 500 MHz Gamma Ray  2.200+008
~wes ses0 Preamp, €T > 500 MHz Gemma Ray  2.2004008
Cwesw s1 Preamp, £T > 500 MHz Gamma Ray  2.200+008
Cwrwizaa AT Gamma Ray  5.006+005
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[RRADIATION TESTING DATA ( LIST ) /all Data -14-

Device Name : Transistor

Type Function Rad. Type Toatal Dose(R)
Tra sisz  pa o TTETTTTITTTTmmERReees Gamma Ray  5.006+005
ClRF s131 AT Gamma Ray  5.006+005
HPWR 8501 PA T Gamma Ray  5.008+005
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Device Name :!: Microprocessor Perip
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Device Name :; Communication Cireui
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