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May 5, 1390
JPL/NASA GROUND TEST RADIATION DATA BANK

This notice is an update regarding the method of access the JFPL,NAZA
electronic data bank (called ATA), that is accessible on either of two JPL
11 l8geVA)_( computers. For those not familiar with RADATA, a brief descripti-n
wi given:

The JPL/NASA electronic data bank called 'RADATA! consists of JPL total-dose
and Single Event Effects (SEE) ground based test data available for government

.

and industry use. The data bank is accessible via the users personal computer
and dial-up modem at no cost to the user. The data is completely menu
driven and permits the user to peruse the table of contents, view data, and
down load to their disk drive if desired. Also, data can be requested and
received by U.5. postal mail.

To access RADATA |, use full du%}%ff(the system uses auto baud rate detection
i

for speeds up to 3600 baud), 8 ormat, 1 stop bit and no parity. After you
have set progocol, use one of the following mgthods to access RADA¥A:

ACCESS AT JPL:
1.“%é§$g§“ dial X4-4360 or access ILAN and connect to the "VLSI" or the
2. Enter RADATA to the USERNAME: prompt and press RETURN/ENTER.
ACCESS USING OFF-LAB TELEPHONE DIAL-UP:
1. Dial (818)354-4360 (VLSI VAX).
2. After the CONNECT BrggﬁﬁﬁEpress the RETURN/ENTER k§¥ twice, then
input RADATA to the US prompt and press RETURN/ENTER again.
(Alternate OFF-LAB back-up access):

If RADATA cannot be accessed on the VLSI VAX [dialing (818)354-4360)], use the
following back-up method:

1. Dial (818)393-4156 (DSFVAX). )
9. After you connect, the screen will go blank. Press RETUEN/ENTER
twice (the screen will remain blag%%.
. Type in RADATA in UPPER CASE LETT onl Sﬁﬁe characters will not be
displayed on the screen) then press the URN/ENTER key again.

ACCESS USING DECnet(SPAN):

%flfour facility has a VAX computer tied to DECnet you may access RADATA as
Cliows:

1. Log-on ¥our VAX computer. )
2. Access the JPL computer inputtin% SET HOST JPLLSI or SET HOST JPLGE.
3. Enter RADATA to the US . prompt and press /ENTER.

ACCESS USING TELNET:

Efl our facility is tied into MILNET or ARPANET, you may access RADATA as
ollows:

{. Enter TELNET VLSI.JPL.NASA.GOV or TELNET DSFVAX.JPL.NASA.GOV after
the groggﬁ sian. .
2. Inpu ATA to the username prompt and press RETURN/ENTER twice.
After You have'lggged on_the computer, using any of the above access methods,
you will be guided by selecting various menus and self help instructions.
Footnote:
RADATA is sponsored by the NASA Office of Safety, Re%iability Maintainability

and Quality Assurance and is carried out by the JPL Electronic Parts
Reliability Section.






JPL/NASA RADIATION DATA BANK USERS SURVEY
In order to maximize the effectiveness and convenience of using
the FRADATA Electronic Ground Test Radiation Data Bank, we are

requesting you fill out and return this questionnaire:

1. Thinge that I like about the data bank:

2. Thinge that need improvement:

3. Additional comments:

NAME : MAIL STOP:

AFFILIATION: TELEPHONE:

STREET ADDRESS:

CITY: STATE: ZzIP CODE:

SEND REPLY TO:

Jet Propulsion Laboratory
4800 0Oak Grove Dr.
Pasadena, CA 91109
C/0 Data Bank Manager, M/S 303/220
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Laboratory, California Institute of Technology, under a contract with the Nationa!
Aeronautics and Space Administration.

Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not constitute or imply its
endorsement by the United States Government or the Jet Propulsion Laboratory,
California Institute of Technology.



ABSTRACT

Steady-state, total-dose radiation test data are provided for electronic
designers and other personnel using semiconductor devices in a radiation
environment. The data are presented in graphic and narrative formats. All
tests were conducted at the Jet Propulsion Laboratory (JPL). Two primary
radiation-source types were used: Cobalt-60 gamma rays and a Dynamitron
electron accelerator capable of delivering 2.5-MeV electrons at a steady rate.

All data were generated in support of National Aeronautics and Space

Administration (NASA) Space Projects and Programs by the JPL Radiation Effects
and Testing Group (Section 514).
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PREFACE

The 1985 supplement (JPL Publication 85-43) was presented in two volumes,
due to the extensive amount of data available. Volume I contained optical
diode and transistor data, and Volume II contained integrated circuit data.

The amount of data generated since the October 15, 1985 release of Volume
I and the integrated circuit data generated since the May 15, 1986 release was
not sufficient to require two volumes. Hence, the 1989 supplement is
presented in one book.

For those interested, a Single Event Phenomena (SEP) data book is also
available at no cost by writing to:

Jet Propulsion Laboratory
Document Review Group 111-113
4800 Oak Grove Drive

Pasadena, CA 91109

Request JPL Publication 88-17, titled "Heavy Ion-Induced Single Event Phenomena
(SEP) Data for Semiconductor Devices from Engineering Testing,'" and dated July
1988.
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INDEX OF DEVICE TYPES

Device Type Device Number Vendor¥* Page

Bipolar 2N2222A FSC 5-4
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*See Appendix A
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SECTION 1

INTRODUCTION

The data presented in this 1989 supplement describe the results of Total
Ionizing Dose (TID) tests of optical diodes, bipolar transistors, and
integrated circuits. The data were obtained by the Jet Propulsion Laboratory
(JPL) in order to assure the "hardness" (radiation resistance) of components
to be used in a variety of radiation environments; however, the data are
applicable to any ionizing (total dose) radiation environment. Two primary
radiation-source types were used: Cobalt-60 gamma rays and a Dynamitron
electron accelerator capable of delivering 2.5-MeV electrons at a steady rate.

The electrical parameter data are presented in graphic or narrative
format for various operating conditions as a function of dose. A measure of
the statistical variation of each device lot is provided by the tabulated
standard deviations at the bottom of each graph. Where there are irradiations
of two or more different lots of a given device type, each lot is treated as
an entirely separate test.

All data taken here substantially meet the requirements of MIL-STD-883,
method 1019, for environments where short-term annealing is not a relevant
problem. Each test consisted of three or more radiation levels at room temper-
ature, and the devices under test were maintained at the established project
worst—case bias conditions during the radiation exposure. Electrical parameter
measurements were commonly taken within 10 to 60 minutes of completion of
irradiation.
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SECTION II

DOCUMENT USES AND LIMITATIONS

The purpose of this report is to provide test data for optical diodes,
transistors, and integrated circuits exposed to steady-state ionizing
radiation. As such, it offers a useful comparison of the radiation response
of different devices that might be considered in the development (circuit
design) of a radiation-hardened system. It also offers a quick method for
determining the weak links in an existing system, and an approximation of the
system radiation tolerance as a whole.

The data presented here cannot be used as a substitute for a comprehensive
testing program of the devices actually used in a given system. It will be
clear on inspecting the data herein that there are large lot-to-lot or wafer-
to-wafer variations in the sample responses of a given device type. The
response difference from functionally identical devices fabricated by different
manufacturers is even greater. There was no attempt to remove '"maverick"
(outlier) devices from the data plots, so some data plots may appear anomalous
when compared to other plots for the same device type. It should be noted that
given manufacturers may make minor adjustments in their processing procedures
that will result in a major difference in the device radiation response.
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SECTION III

RADIATION SOURCES AND DOSIMETRY

A. DYNAMITRON

Some of the transistor tests were performed using the JPL Dynamitron
electron accelerator which provided a 2.5-MeV electron beam with beam currents
ranging from 108 to 1010 electrons/cm?/second. The tests described here
were irradiated at a given fluence level for exposure times between 5 and
45 minutes.

The test geometry for the Dynamitron facility consisted of an electron
beam brought out of the beam tube through a 0.05-mm titanium window, copper and
aluminum scattering foils, and 0.9 m of air. Each of these materials scatters
the electrons slightly so that the scattered beam has a uniformity variation
of less than 20 percent over the test device array, which is confined within a
25-cm-diameter circle perpendicular to the beam direction. At the center of
the circle is the aperture of a vacuum Faraday cup, which is used to measure
the electron beam flux and fluence. The beam is centered on the Faraday cup
with a quadrupole magnet prior to the installation of the test samples. The
output from the Faraday cup is a current that is fed into a current integrator,
which is calibrated daily against a standard current source. The integrator is
set to shut off the electron beam automatically when the desired fluence level
is received at the Faraday cup.

B. COBALT-60 SOURCES

The JPL Cobalt-60 gamma ray source was used for all of the IC tests. The
gamma rays consisted primarily of 1.17 and 1.33 MeV photons with lower energy
photons and secondary electrons arising from scattering and absorption. The
gamma field was uniform within + 10 percent in the parts exposure area, which
was verified by thermoluminescent dosimetry (TLD), consisting of lithium
fluoride/Teflon microrods. The main source calibration was performed with
Landsverk ion chambers of + 2 percent accuracy, traceable to the National
Bureau of Standards, and monthly dose rate computations performed to account
for the radioactive decay of the Cobalt-60 source. Exposure times with the
Cobalt-60 sources were typically 5 to 20 minutes for each radiation level.
Longer times (up to &4 hours) were required for high total dose exposures
because the maximum uniform dose rate available was 100 rads (Si)/second.

Dose rate testing was performed from 100 rad(Si)/second to 0.0058 rad(Si)/
second with a corresponding increase in time for the low rates.

3-1






SECTION IV

TEST SETUP AND PROCEDURES

A. GENERAL REMARKS

The test setup and procedures used here were developed in accord with the
specifications of MIL-STD-883, method 1019. All tests were done at 25 °C +
3 °C, using low noise power sources and instrumentation subject to periodic
calibration. Some tests were performed in situ (without removing the test
devices from the radiation area), whereas others required remote testing,
using a mobile bias fixture to maintain bias except during the brief
measurement period.

A detailed test plan was written for each test including test device
description, irradiation bias conditions, radiation levels, electrical
parameters to be measured, and measurement conditions. The data were
processed by computer with the calculation of normal means and standard
deviations made after deletion of clearly erroneous data. Individual data can
be retrieved, if required, by specifying the JPL log number given with each
data plot to the Radiation Effects and Testing Group (Section 514) at JPL.

B. TRANSISTORS AND OPTICAL DEVICES

Transistors and optical devices were measured in situ using a matrix board
switching panel set up outside the irradiation area. The matrix board inter-
faces the devices under test (DUT) to the power supplies and measurement equip-
ment via a special 15-m (50-ft), double-shielded cable (Figure 4-1). A
built-in potentiometer for each DUT could be used to control bias voltages and
currents. The matrix board was designed with very high insulation resistance
so that very low current measurements (10-50 pA) could be made.

C. INTEGRATED CIRCUIT TESTING

For non-in situ remote tests the DUTs were removed from the radiation
site for approximately 10 to 60 minutes between each radiation level. A mobile
bias (battery) was applied to the devices at all times except during parameter
measurements. Remote measurements were performed using a Tektronix 178/577
curve tracer, a Hewlett Packard 4062C, Semiconductor Parametric Test System,
or a bench fixture. Occasionally, custom-built test circuits were used to
simulate the circuit application of the devices tested, such as a grounded,
shielded, low current measurement fixture.
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Figure 4-1. Block Diagram of the Test Setup for in situ Testing with the
Electron Accelerator (Dynamitron)
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SECTION V

DATA PRESENTATION

A. BIPOLAR TRANSISTORS

The transistor data presented in graphic format are shown in Figure 5-1.
Each of the electrical parameter data plots is represented by multiple lines to
represent different collector currents. A table at the bottom of each graph
lists the test conditions, when applicable, and the normal standard deviations
of each data point at each dose level.

Date codes usually indicate when the device was packaged. For example,
8420 indicates the device was packaged in the twentieth week of 1984. If no
date code is available, the space may be used for other identifying numbers
such as wafer number or lot number.

For convenience, the degradation in transistor gain (hpg) is plotted as
AQl/hgg) = 1thE¢ - 1/hpgy, where hpgg is the value at the specified radiation
level, and hpgy, 1s the initial value. Implicit in this approach is the assump-
tion that the radiation behavior can be approximated by the well-known formula:

A(1/hpg) = K¢

where ¢ is the dose (or fluence) and K is a damage constant that depends on
the device type and collector current, Ig.

A method of determining the final hgg, when the initial hgyg and
postirradiation A(l/hpg) are known, is shown in the following example for
a 2N2222 device type at Vpog of 20 V at 300 krad(Si).

1. Scale the value of A(l/hpg) from the applicable graph for a
IN2222 transistor at the stated conditions. In this example,
A(l/hpg) is determined to be 0.008.

2. Determine the minimum specified preirradiation hgg for this
device type. In this example, the initial specified minimum hpg
is 100. Then proceed as follows:

. 1
hFE(flnal) = A(l/hFE) . (il,ti =
FEO ni a
h (final) = ——— = 55.6
FE 0.008 + ——

100

IThe log-normal distribution actually provides a better fit to most radiation
data than the normal distribution. Hence, caution should be exercised in
estimating worst-case conditions based on the limited statistical data
presented herein.

5-1



Table 5-1 may also be used to determine the final hpg. Locate the
postirradiation A(l/hpg) value in the left-hand column, and the initial
hpg on the top row. The column and row intersection is the final hgg.

NUMBER OF DEVICES TESTED -
MANUFACTURER'S DEVICE TVPEW NPN TRANSISTOR ' i
IDENTIFICATION CODE 4 DEVICES DATE CODE OR OTHER

MFG: FSC TEST DATE 02208
(SEE APPENDIX A} P — REF: JPL LOG 1246 DATE CODE 8350 IDENTIFYING NUMBER
<«
JPL TEST NUMBER :
oy I
3
2 S N N N .
2
1.5 — Ee e - ]
-1 ¥ A /“/
10 I 3 B 1 N
MEAN PARAMETER—_ ¥ i Y Ny R E S A ] —
VALUE \\\f o] . L—t 11
[¢}
c 2.
o
g 33— -4 3 — -
-2 %—”""’//’A
1077 4 T-
o3 i .
. 3 B ,f—/‘
a. L fE
RE
3 L g - ||
2.
s b - [ . i .
1077

DOSEANDSOUHCE-A-‘__‘32_;ii;:;;‘l“'J"Q"lefiﬁ"Li‘e.‘usf.d.;,; et
DOSE, rads(Si) 2.3 MeV sjecivons
a{1/hse) VS DOSE

TABLE OF NORMAL STANDARD DCVIATIONS

STANDARD DEVIATION
CURVE 1 v, DOSE. rods(Si)
In;l) ff) 17.564 1 5#::;0:3 6.0ES 1.DE6 VALUES FOR EACH
(1000 20.0 ' 0286 0366 0393 .032L .0321 MEASUREMENT POINT

L1000 300 | 0322 .0372 .036F 0337 0281
1.000 .300 ; .004& .D078 .0DO93 .NOP3 .0083
1.000 20.0 | .0064 .0079 .0046 .00%6 .0039
20.00 20.0 | .0016 .0020 .20:1% .0027 .0032
20.00 .300 | .0006 .0018 0016 .NO24 .00L1

MO O WD

Figure 5-1. Graph Format Description
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DEVICE TYPE: 2N2222A NPN TRANSISTOR

MFG: FSC 4 DEVICES TEST DATE 02-20-86
0 REF: JPL LOG 1244 DATE CODE 8332
10 -
5. 3+—— |— —
3.7 S 1
2.
3 _—
1.5 S— =
1074 3 ./B
8.3 1 —
o RE —
< 33 - ) T ) — ‘
< 4.3 ~ﬂc:f”g::: _
— 3 D
~ 3.4 /A/
4 -
. C
c 2.9
a 3
ar 3 i T
- J..S:
] ==#::::’~4
1072 |
8.- — F ——
5 ._/1/'
6.:-3 '//
3.3 E
3.3 —
2.9
1.5
10_3_ T & . §F ¥ i i EELE qd 13 gt 4TI T v IW Y] 3 ¢ X FOR IR XK 4 & d b S B T8 islideg 4 ER
10% 15 2. 3. 4. 5. 6 & 10° 15 2. a. 4. s. & 8 10%
DOSE, rads(Si) 2.5 MeV electrons
A{1/hg) VS DOSE
TABLE OF NORMAL STANDARD DEVIHTIUNS
CURVE Ic Ver - DOSE, radsi{Si)
ImA) (v) | 7.3E4 1.36£5 3.063 6.065 1.0E6
A L1000 20.0 | L0286 0366 .0393 .0321 .0321
B L1000 .S00 | .0322 .0372 .0D363 .0357 .0281
C 1.000 .500 | .0048 .0078 .0093 .0093 .0083
D 1.000 20.0 | .0064 .0079 .0046 .0096 .003%
£ 20.00 20.0 | .001é6 .0020 .0019 .0O027 .0032
12 20.00 .500 | .0006 .0018 .001é6 .0024 .00ii
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DEVICE TYPE: 2N2222A NPN TRANSISTOR

MFG: MOT 5 DEVICES TEST DATE 2-04-86
REF: JPL LOG 1225 DATE CODE 8330
1073 %
. - _ L
6% o
i L A | S
3 B 4¢4¢,
4. | =
] 3 »
s i | T3
. y,//:::
L; - -
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1.3 U
.3 o F
N "o |
10—2 A h\‘/
3 //
8 3 /
6 /)V/::’////A
E El "
5. — o= - — -
3 “'r
4. _ 1
3.4 -
2.7
1.5
10—] L SR T3 T IR 4 e d R EERERID T i &4 RN 3!]] T 03 . P S ) T 1. T.1T.831T, T 41 . EBORE
10 15 2. 3. &, 5. 6. & 10 1.5 2. 3. 4. S, 6. a. 10¢
DOSE, rads{(S!) 2.9 MeV electrons
A(1/heqe) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE 1o Ve DOSE, rads(Si)

(nfA) (v) | 7.5£4 1.5£5 3.0ED3 6.0E35 1.0E6

.1000 20.0 | .0066 .0085 .0108 .0127 .0137
.1000 .300 | .0061 .00&7 .01035 .0132 .0171
1.000 .300 | .0023 .0N031 .0039 .003&5 .N0LO
1.000 20.0 | .0019 .0023 .0036 .D040 .0049
20.00 20.0 | .0014 .0004 .0010 .0020 .QOO0S
20.00 .300 | .0007 .0010 .0010 .0014 .0013

MTMOc wDd
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DEVICE TYPE: 2N2222A NPN TRANSISTOR
MFG: MOT
REF: JPL LOG 1226

S DEVICES

TEST DATE 2-04-8%
DATE CODE 8330

109 5
8 _Er— —_— — — —L—r<-—» —— g ——
6.3
3 —+—-tF+——+—1 1+ 4+ - —
E I
3.3 — 1} - L _— .
o o~ <= 4 || S I IR |
-4 ”_ﬂ
4 | 4—
107 4
HEREND= - B |
~ 6.7‘; A ==
> W [ N R B -
< 3 8 n—::=::=i
r—; ‘E %/‘/
p 3.3 — +4— 4+ — - N — —
] (o]
c 2. =
o . 8o
a B - _ L I I I S S
> 1.3: %:‘; ~§Zﬁ
.10_27 | /'
- o A = [ -
3 S
6.3 F
3.3 — — —t 1
4.3
3';»—-—— —— | —— — —4
ol | N
10—3_‘1-4 T P SN I P SR BRI RN R AT R XY B RN A A R R T 7 1.1 ™1 T Tl T T
104 1.5 3. 4. S. & s 10° 1% 2. 3. 4. 5. 6. s. 10%
DOSE, vads(Si) 2.5 MeV elecirons
aA(1/hge) VS DOSE
! TABLE OF NORMAL STANDARD DEVIATIONS
CURVE Ic Vee DOSE, radsi(S))
1nf) Iv) | 7.9€4 1.3£3 3.0E3 6.0635 1.0L6
A 1000 20.0 | .0040 .0047 .N0&0 .0N082 .0063
B8 .1000 .300 | .N039 .D046 .NDOS7 .N06D .006D
C 1.000 .300 | .0012 .N020 .NO17 .0022 ,0022
‘ D 1.000 20.0 @ .0013 .0014 .0020 .0018 .0N017
' £ 20.00 20.0 | .0003 .0006 .0006 .0006 .0006
L_»F 20.00 .300 | .0003 .0007 .0006 .0005 .0006




DEVICE TYPE: 2N22220 NPN TRANSISTOR
MFG: MOT
REF - JPL LOG 1227

5 DEVICES

TEST DATE 2-04—-86

DATE CODE 8330

in9 4
8.: e
6.
5.7 —— — — — -
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N U I B N I U N N N I A
zj
| ; A N N N O Y A
- - %ﬂﬂ
107" 5 ' —
s_j L 4}
E =
~ 6.;: 3-7//5 —
& 5.3 - ——J';/ ——— b = A
it o ] A L
~ 3.3 +- — 4} - — — 1 — — 1} ]
: . _——
g 2.1
S z il
o 1.3 N - - — - _
1072 L ———
N |
. - e
f E //
6-_ *7'
3.3 - F
a9
3. -
2.4
1.s] |
O—J- T =T | S S 2 0 SIS S R GRS St 48 SN I ISR SN I R E S 2 S SR SPRY S AN B 5;1‘ J A B S S N MR M R SR R PR IR ATY R R N N R T
10* 1.5 2. 3. 4. S. 6. &. 10 1.% 2. 4. & S, 6 8. 10%
DOSE, rads(Si) 2.3 MeV electrans
A(1/he) VS DOSE
TABRLE OF NORMAL STANDARD DEVIATIONS
URVE  I¢ Ve DISE, radsiSi)
nf) {v) | 7.9€4 1.5E5 3.0ED5 6.06£3 1.06£6
s} L1000 20.0 | .0030 .0034 .N02& .N026 .N04¢E
B L1000 .S00 | .0029 .0N026 .D023 .0022 .0039
C 1.000 .S00 | .N008 .0012 .0D010 .0008 .0013
D 1.000 20.0 | .N01L1L .0007 .NOO& .0N047 .N010
£ 20.00 20.0 | .NO03 .0002 .0002 .0002 .0003
F 20.00 .500 | .0003 .0002 .0003 .0N003

.0007
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DEVICE TYPE: 2N2222A NPN TRANSISTOR
MFG: MOT 3 DEVICES  TEST DATE 2-04—-386
REF: JPL LOG 1228 DATE CODE 8330

109 5
i -
6.2
S.3 -
4.3
(RS I S B SN (N N I O I B O
2.4
1.5
107 4
8.3
- 6.3
¥ s.3
£ 3
-~ 4,
=~ 3
a e
fod EE
a 3
o :
2 133
1072 4
8.3
6.3
3.3
3.3
2..; —_— R i
1.5 1 S N I
10—3 “‘ L t Sk 90 1 (R F R B I ARER R Y R RN T 10 4 4 4 . LRI ) IR T 4. CEEETEEREY MK T - LR
1i0* 15 2. s. 4. S. 6. & 10% 45 2. 3. 4. 6. s. 10%
DOSE, rads(Si) 2.5 MeV electrons
a(1/he) VS DOSE
TABLE OF NML STANDARD DEVIATIONS
CURVE I¢ Ve DOSE, radsi(S!)
inA) {v) 17.5€4 1.3t3 3.0ES5 6.2E3 1.0E6
[s] 1000 20.0 | .0026 .0303 .0138 .0102 .0126
) 4000 .S00 | .N026 .0302 .0133 .0108 .0104
C 1.000 .500 ]| .0011 .0132 .N034 .N035 .0031
D 1.000 20.0 | .000% .0091 .NO73 .0N0435 .0N032
£ 20.00 20.0 ] .0003 .N020 .N012 .0010 .0011
f 20.00 .S00 | .0003 .0N023 .0012 .0008 .0011




DEVICE TYPE: 2N2222Q NPN TRANSISTOR
MFG: MOT
REF - JPL 1L.0G 1229

3 DEVICES

DATE CODE 8330

TEST DATE 2-04-8%

109 5
8.7
6.3
5.3
4.3
3.7 ]
22
1.5
] A
107 5
8. /
- 6.
J E /j
e 5‘; - § /’{
£ / =
— ]
) ] /
ot 2-‘. c ~d = -
@ : %%
o :
- 1.3 -4+ =
10—2; //
8: E 49’
6.3 — o]
3.3
3.4
1.5
10_3.*1:1- T T THT 41338307 T 1 iT4dis s.[. ToT™ T IR Y EEEEXEEE XY B <
iD* 15 .. 3. i, s. 6. &. 10 1.5 2. a. 4. s & s 10
DOSE, rads{(S.) 2.5 MeV slecirons
A{1/he) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE ]c Vc{ DOSE. rads(S{)
imA) [v) | 7.35€4 1.9€3 3.065 6.0E£3 1.0DE6
a L1000 20.0 | .0013 .0017 .O022 .00467 .0023
B 1000 .S00 | .0014 .0022 .002%9 .NGC36 .0029
Cc 1.000 .S00 | .0006 .N007 .0008 .0017 .0009
D 1.000 20.0 | .000S5 .0023 .000%9 .0N009 .N007
C 20.00 20.0 | .0004 .0002 .0003 .0003 .NO002
F 20.00 .300 | .0002 .0002 .0003 .0003 .0003




DEVICE TYPE: 2N22220 NPN TRANSISTOR

MFGa: MOT 35 DEVICES TEST 0ATE 02—-04—-86
REF: JPL LOG 1230 DATE CODE £330
100 4
¥ :
o
s_'-j
4_': —_
€ A=
3.5
- 7 /
- . j‘/
jo * R 3
s 3 / ’_,1/
. -5'.: / /54
-{;’ 3
- -
—E . ) !ﬂ A //
~ :
q _: c / |
= 2.: / |
T i Yo g
« 3
AN 49
] A
3072 3
cl_‘- E /
;/F
_1»"" -
]
-
2. — _
1 s
JQ‘B'_ 4 + & 7 4 g El N 4 1A A -3 X T XTI 3 - X7 FEEEE I T - X EE P] PEREY Wl o 14
ap*  as a2 3. 4. 5. 6. & 10 s 2. 3. e s, . 5. 1D
DOSE, vads(Si) 2.5 MeV elecirons
s{1/h) VS DOSE
TABLE OF NORMAL STANDORD DEVIATIONS
CURVE Je Vec DOSE, +gds(SI)
, InA)  Tv) |7.5€4 1.563 3.065 6.065 1.066
0 _i000 20.0 | 0012 .0017 0031 .0043 .0043
ja) _1000 500 | 0013 L0020 _0D017 .0D62 .0041
C 1.000 .500 | .O00¢ 0006 0012 .0D3I3 .0019
D 20.00 20.0 | 0006 .000% .000% .00D04 _0016
C 20.00 .500 | .0002 .0002 .000& .0002 .0003
I .0000 000 | 0001 .0003 .0007 .0003 .0004
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DEVICE TYPE: 2N2222A NPN TRANSISTOR

MFG: MOT S5 DEVICES TEST DATE 02-035—-86
REF: JPL LOG 1231 DATE CODE 8330
109 +
8.
6. -
5.3
4.3
3.3
] %
2. ]
Ls? Aﬁﬁﬁavgﬁf
107t 4 B 45
3 A ~]
* 3 - H A %53;’
- 6.4 — ==
& 5.3 -
c 45
- ] c |z
:: 3 ] 555////
4 - 4 i
3 D —
C 2.7 = - Py
o E f _—
a 1.5 r,/’::::::f”’
-2 ] / /
107 v
8.3 //
3 of E
6.3
4.3
3.3
2.4
1.5
10.‘3— s & A i LS L3 LY LK [ I TR LR Tl ST'TXA 4 b I SR ) T 11 ERRXERIEX I [RERS 6
10* 15 2. 3. 4. s. 6. a&. 10 1.5 2. 3. a. s, 6. 8. 10
DOSE, rods(Si) 2.5 MeV electrons
A(1/h~) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE Ic Veo DOSE., rads(S{)
.mA) {v) | 7.9E4 1.569 3.DES 6.DES 1.0E6
a L1000 20.0 | .NO49 .D0&2 .0072 .N062 .0063
) .1000 .S00 | .0056 .N091 .N036 .0086 .0078
C 1.000 .S00 | .0016 .003%9 .D044 .0D020 .0024
D 1.000 20.0 | .0016 .002%9 .00235 .NO02S .0020
E 20.00 20.0 | .0003 .NOD2 .0004 .0NOO08 .0N003
F 20.00 .S00 | .0003 .DO0S .0006 .D0L1 .DO06
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DEVICE TYPE: 2N3749 NPN POWER TRANSISTOR

MFG: PPC 3 DEVICES TEST DATE 12-19-83
REF- JPL 106 1211 DATE CADE &510
DY
L<
4. -
/
I e
Jp? -
i el =
] // P 1
?_: - ///
o ] / /
2 L
E * A 7/ ’d .
S p | ]
~ : l// //}Y
q R
2
. |~
c //A -
= 3077 8 4 3
o 3 v
T R "/ | ]
0. 27
‘. /// //
B C
K4
- //J?
-3 ] /‘/
Jo D1~
‘__-- — e —_— — — —
?*_
jo—‘vIrT-"If.._J P RN S S ISSETP (S JUI 5 W IR WP R JFI SR 2 S RTR R R RN R R SR ) T L RERE EEE N EEEY B R T |
a0t as . 3. . S 4. 4. A0 iS5 2. 3. e« s e s 10°
DOSE, rads({Sj) Co*° Gammas
AU1/hee) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE Ic Vec DOSE, »ads1Si)
[»A) Tv) 13.064 7.9564 1.5356£5 3.063 6€.0L3
A 1.000 5.00 | .0402 .2381 .6168 1.062 1.034
8 10.00 3.00 | 0110 _0429 1044 .1250 13437
C 100.0 5.00 | 0023 0073 .0136 ,0134 _0141
D 1000. 5.00 | L0008 .0013 .0013 .0023 .003%
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DEVICE TYPE: 2N3749 NPN

MFG: PPC 3 DEVICES TEST DATE 01—-08-86
REF: JPL LOG 1212 DATE CODE 8313
107} 5 -
8.-
S.L
6.3 ]
3.
2.: B [
1.5; I//
1072 4 A
- 6.
& 3.
el 3
-~ 4
H -
: 3—; ///
o 2.; _ et
u 1.3- v
b ] [
10—35 C / _
8.
4.; D .
3.3 124 _ \\
2. -
1.57
]—‘:211. T T LIS S S0 AT I N E Y B R EE R i A f I TT I T T L I BTN I SR 0 TTT T >
104 1.5 2. 3. . s. 6 & 10° 1.5 2. 3. 4. a. 10°%
DOSE, rads(S:) Co®° Gammas
A{1/hse) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIUONS
CURVE I¢ Ve DOSE, rodsl{S{)
(nfA) [v) | 3.DE4 7.35C4 1.56€3 3.0£3 6.065
A 1.000 3.00 | .0018 .0038 .0040 .0043 .0043
2} 10.00 5.00 | .N022 .0028 .N028 .N027 .0031
C 100.0 3.00 | .NO03 .0N003 .000S .0003 .0003
D 1000. 3.00 | .0003 .0003 .N000 .N003 .0003

5-13




INSVL S

Mean

DEVICE TYPE: MJ146012 NPN POWER TRANSISTOR

MFG: MOT 3 DEVICES TEST DATE 12-17-83
o REF: JPL LOG 1220 DATE CODE NONE
109 -
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6.3
3.3
2.4
1.5?
ot ] 4]
8. ,“A,
6..: / //ﬁ‘
5..5 / / ?’/
3.3 ’!/,D/"//,A
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] 24 //// |
2.2 B 4 3 /1
] N _
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, ] o A1*° P
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8 f B "// //‘r
. c L
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3 d
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1.5
10-.J ] R NE R TTIT T 1kt TIaigL e AOLp LT ATRATY ls4ll IR LKl IR Rl Rl felhishiMpbie cabiL] 76- i T b, T .1 ISR LRI LR AR LA ¢ ‘7
10% 18 2. 3. a.s.6. 8.10° 15 2. 3. a.5.6. 8.10%° 1.8 2. 3. 4. 5.4 8.10
DOSE, raods(S:i) 2.5 MeV electrons
; A(1/hg) VS DOSE
TABLE OF NORMAL STARNDARD DEVIATIONS
CURVE Ic Ve DOSE, rods{Si{)

(mf) (v) | 3.0E4 7.564 1.365 3.0ED 6.0ED 1.0E6 2.0E6

a 100.0 50.0 | .0072 .0127 .0164 .N219 .0373 .0219 .0312
B 100.0 .B300 [ .0063 .01t4 .0169 .N226 .0373 .0285 .0247
¢ 1000. S0.0 | .0025 .0050 .0077 .0103 .01686 .0119 .0135
D 1000. .300 | .N029 .0062 .0071 .N093 .0102 .0121 .0174
E

10000. S0.0 | .0013 .001%9 .0036 .0041 .0090 .0068 .0067
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DEVICE TYPE: MJ16012 NPN POWER TRANSISTOR

MFG: MOT 5 DEVICES TEST DATE 12-12—83
REF: JPL LOG 1221 DATE CODE NONE
109 3 —
8.
6.
5.
d_d
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10—3 : P SR P I ¥ R LS EREEE BRI LR LRI IR EEEELR T T Ty T 0 AT elag & o7 4304, AGAJ. T3 . IR R X I10EY B " '7
10% 18 2. 3. ¢.5.6. 6.10° 15 2. 3. a.s.¢. 8.10°% is 2. 2. 4. 5.6 &.10
DOSE, rads(S:) Co® Gaommas
A{1/hy) VS DOSE
TABLE OF NORMAL STANDARD DEVIATIUONS
JURVE I¢ Ve DOSE, vadsiS!)
{mA) {v) | 3.0E4 7.%4 1.9535 3.0£3 6.9£3 1.DE6 2.0E6
a 100.0 50.0 | .N043 .0074 .D1i& .N136 0136 .N173 .D2E&8
3 100.9 .500 | .N04& .2089 .0129 .D143 .0190 .N21i .0334
C 1000. S50.72 | .N016 .0032 .N043 .N0S3 .0N06S .0062 .0082
D 1000. SO0 | .N025 .207&8 .2061 .0067 .D0L1 .DN086 .D103
t .N034 L0017 .0048

10000. 30.9

.Q031

.NN30

.0035
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B. OPTICAL DEVICES

The optical data are presented in a combined narrative, tabular, and
graphic format.

The TIL24 devices were measured using a TIL604 photo transistor as a
reference sensor, placed 1/4 in. from the source being measured. The TIL604
devices were measured using a single TIL24 near-infrared-emitting diode as the
light source, placed 1/4 in. away from the base of the photo transistor.
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LOG1260. TD JPL RADIATION TEST RESULTS 09/24/86 PAGE 1

Device Type: TIL24 BIPOLAR PN GaAs INFRARED-EMITTING DIODES
Manufacturer:; Texas Instruments Inc. (TIX)

Date Code:

Package Type: PILL

No. of Devices Tested: 2 LOG 1261; 7 (6 + Control) LOG 1260
Radiation Test Requirement (RTR) S/N: 100 C

Log No.: 1260, 1261

Radiation Test Date: 10-July-86

Facility: DYNAMITRON

Energy: 2.5 MeV

Dose Rate: 1.3E08, 4.0E08, 4.0E09, increasing with dose (see RTR 100C)
Dose: 4.0E10 to 2.0E12 [e/cm2] or 1.0E3 to 5.0ES [rad(Si)]

In the discussion below, only the parameters that failed are discussed; all
other parameters met the manufacturers' specifications out to 50 krad(Si). It
is recommended that this device not be used above 10 krad(Si) at the 50 mA
drive level unless special design considerations are made to account for the
observed failures. Postirradiation measurements were made at 2, 20, and

100 hours after irradiation. The annealing behavior should be taken into
account, because the extremely low dose rates in space will allow significant
annealing and possibly permit use of this part up to the 30 krad(Si) dose
level, based on the specification of 1 mW at 50 mA drive. Use at current
drives lower than 50 mA should be done with extreme caution, because the
nonlinearity in the power curve with current indicates the possibility of
premature failure at low current drives (power output is below 1 mW at 40 mA
preirradiation and decreases exponentially with lower currents).

The TIL24 bipolar pn GaAs infrared-emitting diode is designed to emit near-
infrared radiation spectrally compatible with silicon sensors. It is designed
to have high power efficiency, high power output, and to permit matrix
assembly directly to printed circuit boards.

Failure levels are taken as parameter changes exceeding the manufacturers'
specifications or reasonable preset changes, even though it is realized that
some failures to meet specifications can be overcome by clever design.

These devices were irradiated according to RTR S/N 100 C, which gives the bias
conditions during irradiation and lists the parameters measured and the
measurement conditions. All measurements of light output from the TIL24 were
relative measurements, using a single TIL604 phototransistor as a reference
sensor placed a fixed distance (1/4 in.) from the source being measured. The
RTR and the data are available, if required.

The TIL24 GaAs infrared-emitting diodes were kept under radiation bias after
completion of irradiation to 50 krad(Si), and were measured at 2, 20, and
100 hours of anneal time. The TIL24 showed significant recovery of output
power for all tested conditions.
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L0G1260. TD JPL RADIATION TEST RESULTS 09/24/86 PAGE 2

Device Type: TIL24 BIPOLAR PN GaAs INFRARED-EMITTING DIODES

Failure Summary:

The mean light emitted in response to various inputs as a function of dose is
shown in Table 1 for the preirradiation, 10, 20, 50 krad(Si) levels as well as
for the 2, 20, and 100 hours anneal time measurements. While the TIL24
remained functional out to the 50 krad(Si) dose level, the light output had
fallen by roughly a factor of two at the 20 krad(Si) dose level and continued
to degrade with increasing dose.

Table 1. Output Power at Various Currents Versus Dose Level with Input Light
Reference Current (IF) as a Parameter.

Po @ krad(Si)

IF(mA) PRE 10 20 50 2 hr 20 hr 100 hr
20 390.0 256.3 176.3 63.8 108.8 218.8 260.0 mW
40 971.1 692.5 496.2 195.0 320.0 580.0 672.5 mW
60 1558.0 1163.0 868.8 368.8 568.8 977.5 1114.0 mW
80 2112.0 1629.0 1250.0 565.0 833.8 1366.0 1548.0 mW

100 2623.0 2623.0 1620.0 772.5 1097.0 1741.0 1954.0 mW

These data are plotted in the following graph, which shows output photo-
transistor current versus LOG(Dose and Time), with the drive current of the
light source and/or the incident light energy as a parameter.

The other parameters were measured as a function of dose level and did not
exceed the manufacturers' specifications or change significantly with dose up
to the 50 krad(Si) dose level.

These devices were irradiated according to RTR S/N 100 C which gives the bias
conditions during irradiation and lists the parameters measured and the
measurement conditions. The RTR and the data are available if required.

The parameters measured were (RTR 100 C):

Test Conditions
No. Symbol Test Name (Reference sensor is a TIL604 @ (VCE=5V)
1 VF-1 FORWARD VOLTAGE IF = 20 mA
2 VF-2 FORWARD VOLTAGE IF = 40 mA
3 VF-3 FORWARD VOLTAGE IF = 60 mA
4 VF-4 FORWARD VOLTAGE IF = 80 mA
5 VF-5 FORWARD VOLTAGE IF = 100 mA
6 Po-1 RELATIVE QUTPUT POWER IF = 20 mA
7 Po-2 RELATIVE OUTPUT POWER IF = 40 mA
8 Po-3 RELATIVE OUTPUT POWER IF = 60 mA
9 Po-4 RELATIVE OUTPUT POWER IF = 80 mA
10 Po-5 RELATIVE OUTPUT POWER IF = 100 mA
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— Normalized Po [mW/cm™2] DATA -
4/27/87
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LOG1258. TD JPL RADIATION TEST RESULTS 09/24/86 PAGE 1

Device Type: TIL6Q4 BIPOLAR NPN PLANAR SILICON PHOTOTRANSISTOR
Manufacturer: Texas Instruments Inc. (TIX)

Date Code: 8507

Package Type: PILL

No. of Devices Tested: 2 LOG 1258; 7 (6 + Control) LOG 1259
Radiation Test Requirement (RTR) S/N: 412

Log No.: 1258, 1259

Radiation Test Date: (09-July-86

Facility: DYNAMITRON

Energy: 2.5 MeV

Dose Rate: 1.3E08, 4.0E08, 4.0E08, increasing with level (see RTR 412)
Dose: 4.0E10 to 2.0E12 [e/cm?] or 1.0E3 to 5.0E5 [rad(Si)]

In the discussion below, only the parameters that failed are discussed;

all other tested parameters met the manufacturers' specifications out to

50 krad(Si). It is recommended that this device not be used above 10 krad(Si)
unless special design considerations to account for the observed degradations

are made.

The TIL604 is a bipolar, nonplanar silicon phototransistor in a hermetically
sealed pill package that can be assembled into printed circuit boards. The
TIL604 is recommended for applications in character recognition, tape and card
readers, velocity indicators, and encoders.

Failure levels are taken at parameter changes exceeding the manufacturers'
specifications or reasonable preset changes, even though it is realized that
some failures to meet specifications can be overcome by clever design.

These devices were irradiated according to RTR S/N 412, which gives the bias
conditions during irradiation and lists the parameters measured and the
measurement conditions. The TIL604 phototransistors were tested using a
single TIL near-infrared-emitting diode as the light source a fixed distance
(1/4 in,) away. The current for the reference diode was varied to give a
reasonable range of collector currents values in the tested phototransistor,
prior to radiation exposure. The RTR and the data are available, if required.

The TIL604 phototransistors were kept under the radiation bias after completion
of irradiation to 50 krad(Si), and were measured at 16 and 120 hours of anneal
time. No significant annealing of the TIL604 was observed.

Failure Summary:

The mean light current response to various light inputs as a function of dose
level is shown in Table 1 for the preirradiation, 10, 20, and 50 krad(Si)
levels, as well as for the 16- and 120-hour anneal time measurements. While
the TIL604 phototransistors remained functional out to the 50 krad(Si) dose
level, the light current had fallen by roughly a factor of two at the

10 krad(Si) level, and continued to degrade with increasing dose levels.
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L0G1258., TD JPL RADIATION TEST RESULTS 09/24/86 PAGE 2
Device Type: TIL604 BIPOLAR NPN PLANAR SILICON PHOTOTRANSISTOR
Failure Summary (Cont):

Table 1. I-LITE Versus Dose Level with Input Light Reference Current (IF) as
a Parameter

I-LITE(mA) krad(Si)

@ IF=20 mA PRE 10 20 50 16 hr 120 hr
20 mA (7mW/cm?) 4.070 1.927 1.426 0.845 0.920 0.883 mA
40 mA (17mW/cm?) 9.001 5.170 4,197 2.784 2,957 2.951 mA
60 mA (20mW/cm?) 13.170 7.782 6.547 4.579 4.819 4.874 mA
80 mA (27mW/cm?2) 16.410 10.290 8.824 6.254 6.548 6.671 mA

100 mA (100mW/cm?)  18.850 12.490 10.810 7.713 8.042 8.225 mA

These data are plotted in the following graph, which shows output photo-
transistor current versus LOG (Dose and Time), with the drive current of the
light source and/or the incident light energy as a parameter.

The other parameters were measured as a function of dose level and did not
exceed the manufacturers' specifications or change significantly with dose up
to the 50 krad(Si) dose level.

These devices were irradiated according to RTR S/N 412 which gives the bias
conditions during irradiation and lists the parameters measured and the

measurement conditions. The RTR and the data are available, if required.

The parameters measured were (RTR 412):

Test Conditions
No. Symbol Test Name (Reference source is a TIL24)
1 BVCEO REVERSE BREAKDOWN VOLTAGE IC = 100 pA
2 I-DARK DARK CURRENT VCE = 30 V
3 I-LITEL LIGHT CURRENT VCE = 5V, IF = 20 mA from
7 mW/cm? reference source
4 I-LITE2 LIGHT CURRENT VCE = 5V, IF = 40 mA from
17 mW/cm2 reference source
5 I-LITE3 LIGHT CURRENT VCE = 5V, IF = 60 mA from
20 mW/cm? reference source
6 I-LITE4 LIGHT CURRENT VCE = 5V, IF = 80 mA from
27 mW/cm? reference source
7 I-LITES LIGHT CURRENT VCE = 5V, IF = 100 mA from
33 mW/cm?2 reference source
8 VCE(SAT) OUTPUT SATURATION VOLTAGE IC = 0.4 mA, IF = 70 mA

from reference
source
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|I-LITE DATA

NORMALIZED

NORMALIZED I—-LITE DATA

—— |-LITE @

4/27/87
PreRad
1 1
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\\§{\ K 1Eh 1?0h
4 \ é
2 9 =
0
krad (Si) Hours
LOG1258:Data TIX TIL604 NPN Planar
Silicon Phototransistor
—8— [-LITE @ IF =20mA
~—x%— |-LITE @ IF =40mA
—w— |-LTE @ IF =60mA
—#— |-LUITE @ |F =80mA
IF =100mA
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c. INTEGRATED CIRCUITS

The data are presented in graphic format using the normal distribution.?
The graph format varies depending on the test requirements. Some graphs
present a table of standard deviations at the bottom (Figure 5-2), others have
more than one plot per paragraph, with or without post irradiation effects
(PIE) data in hours following end of radiation (EOR) plots (Figure 5-3).
Tests investigating dose rate effects indicate the test dose rate on the graph.

NUMBER OF DEVICES TESTED

MANUFACTURER'S
IDENTIFICATION CODE~__ _ DEVICE TYPE:\ OP-27 OP AMP
{(SEE APPENDIX A) MFG: BUB 3 DEVICES TEST DATE: 6-8-88
= REF:JPLLOG 9176 DATE CODE NONE ~=——DATE CODE OR OTHER
JPL TEST NUMBER IDENTIFYING NUMBER

1.
I
A

110,

8

8

MEAN PARAMETER — =
VALUE

~GAIN(DB)

3

MEAN
-

8a. \3\

3.

10% 2 &6 4oF 2 48 48 2 s s 49

DOSE AND SOURCE——_o DOSE, rads (Si) Co®0 GAMMA RAYS

ELECTRICAL PARAMETER ——— 15, - GRIN IN DB: Sk LORD = 2 MR VS DOSE

égﬁ[())'?lEoF:qulNG TRBLE OF NORMAL STANDARD DEVIATIONS
CURVE Ie DOSE, Kilorads {S1
(mR} 75 250 750 2600
E 2.00] 5.963 1.506 .7009 1.209 |——— STANDARD DEVIATION
AVERAGE VALUE OF . . . VALUES FOR EACH
PARAMETER BEFORE__’__" INITIRL MEAN VALUE -GRIN(DBI = 1.l14x10 ? MEASUREMENT POINT
IRRADIATION

Figure 5-2. Typical Integrated Circuit Graph Format Example

2The log-normal or other types of distributions may provide a better fit for
some radiation data than the normal distribution. Hence, caution should be
exercised in estimating worst-case conditions based on the limited statistical
data presented here.
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MANUFACTURER'S

IDENTIFICATION NUMBER OF
CODE (SEE DEVICES TESTED
APPENDIX A)
JPL TEST DEVICE TYPE \@34AC374 UCTAL D-TYPE FIF DATE CODE OR
NUMBER MFG: NSC 3 DEVICES  TEST DATEC 3-24-&7 OTHER IDENTIFYING
TTT——per: IPL LG 3300 DATE CODE 8627 NUMBER
=800

\
5.450 - - ¥\' |

5500 - — S

| |

PARAMETER MEAN VALLIE
W

3,590 4 bt — Lo L - L.

4 _ 900 e
\ A A
\ A L2l 2
\»—4/ | —a—1—2
4400 T T T T YT T T T TS T T T T T T
PRE- 5. «. s 10 13 2. 3. . 5. ¢ 102 4610 2. «.6.10% 2.

- PIE IN HOURS
RAD £0R
raods{S;) Co*® Gommas ‘Qhuurs/
CONDITIONS

nosE,
DOSE AN[/
SOURCE PARAMETERS

END OF RADIATION
CURVE A: 131 VOH2A V1 (IOUT = -5,2 MAT EXPOSURE
CURVE B: (4) VOH-E (V] (I0UT = -3.2 nm\
PARAMETERS AND
TEST CONDITIONS

Figure 5-3. Alternate Integrated Circuit Graph Format Example
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE FIFf
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE FIF

MFG: FSC 3 DEVICES TEST DATE 2—-11-87
REF: JPL LOG 1296 DATE CODE 8633
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B
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PARAMETER MEAN VALUE

DEVIOE TYPE: S4AC314 OCTAL D-TYPE FIF

MFG: FSC

3 DEVICES  TEST DATE 2-11-87

REF: TPL LOG 1296 DATE CODE 8633
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC3T74 OCTAL D-TYPE FIF
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE FIF

MFG: FSC 3 DEVICES TEST DATE 2—-11-87
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE FIf
MFG: ['SC 3 DEVICES  TEST DATE 2-11-87
REF - JPL LOG 1296 DATE CODE £633

1.89%-02

1i.62502

6. 1830 \

3.417-0T - / / /\ﬂ\g\

. =
2.708-03 /.’ > 7 ]
A A \
/ﬁ/// I~
/ //
/
2-‘20_& i‘ ‘Ié.] IO dgdaanddidg 13 J-j-‘i.l- YD) o dikiiing b bideideg b rd b gacd - 53 el d v b agded e IR B P L Y IR B
ggg- 10915 2. 3. a.5.6.810% 52, 3. 4.5.6.810%1.52. 3. 4.5.6.‘210" 2. 4.6.i0% 2. 24.6.10% 2.
‘ DOSE, rads{S:i) Co®® Gammas TIME, hours
PARAMETERS
CURVE A: 22) ICCH-B (Al
CURVE B: (24) 1CCL-B (A]

CURVE C: (26} icCZ-B (A)

5-30




PARAMETER MEAN VALUE

DEVICE TYPE: 54AC374 OCTAL D-TYPE FIF

MFG:= NSC 3 DEVICES TEST DATE 3—24-87
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PARAMETER MEAN VALUE

DEVICE TYPE: 54A0AC374 OCTAL D-TYPE FIF

MFG: NSC 3 DEVICES TEST DATL 3--24-&77
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PARAMETER MEAN VALUE

DEVICE TYPE: 54AC374 UOCTAL D-TYPE £

MFG: NSC 3 DEVICES TEST DATE 3—-24--£7
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE FIF
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE fIf

MFG: NSC

3 DEVICES
REF - JPL LOG 1300

TEST DATE 3247
DATE CODE €627

5-35

4.200-03 —— a\—
J.W?.. — \\
2.000-04 / \ \\
7.500-04 / L \
6.000--04 / \\
4.300-D4 /
B
c \
3.000--04 /
3 .7D0-04
A
1 AEF0% B 4111 T AA‘\.Q'éA‘A.I T T T T X 7 SLFES BE PR SAVE i) = EPEY Iy It IRER 3 BP DA PR SEIF IR AR AL
PRE- s, e s 104 a5 2. 5. s, 6. 10% 2. 4.8.00% 2. 4.6.10% 2.
RAD ) £op P
DOSE, rads(S;) Co® Gammas TiME, nours
PARAMETERS CONDITIONS
CURVE A: vi37 10ZHI--A A) {VIN = 4.2 V)
CURVE B- v14) J0ZHI-B (A) " "
CURVE C: £15) 10ZHe-A  (A] {(VIN= 1.2 V)
CURVE D- V167 10ZH2-E (Al " "




PARAMETER MEAN VALUE

DEVICE TYPE:
MFG: NSC

REF- JPL LOG 1300

54AC374
3 DEVICES

OCTAL D-TYPE 1
TEST DATE 3-24—&7
DATE CODE &627

22010 T

, ﬁx

74l

5.000-05 ; AN ,,
,, /
. \ //n
:_004}434—I //‘
1.500-04 \ // |
i \ "
\ |
2.000--04 — .
|
[
2.300-04 — e ——
| /)
——=
\ c X
< .000-04 T // — A
B/
})
-2 300 04 \ \\/
—‘-000_0‘ . MFRFI Y 1) B) 4 i 1 T L T N T P R ] 1 T I T 13 Sad il -‘I‘A ;) i vIoII.»l :lll 3T
PRE- 5. .. s 104 i 2 3 5. 6. 10% 2. 46D 2. 4. 6507 2.
Infe] £op o
DOSE, rads(S;) Co®® Gammcs TIME, hours
PARAMETERS CONDITIONS
CURVE A (177) i0ZLi-A M) {VIN = 4.2 V)
CUPVE E: V185 J0ZLi-B (Al " "
CUPVE C: (201 JUZL2-B {A) {VIN = 1.2 ¥
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FARAMETER MEAN VALUE

DEVICE TYPE: 54AC374

MG: NSC

REF - JPL LOG 1300

OCTAL D-TYPt £If
3 DEVICLS TEST DATE 3-24L7
TE CODE €627

2.800-03 <3
!\
| e
1.575-01 ‘n\
| A \\\
:.250-01 \ \
h c
i . 12503 // - \\
2.090-0 44— p——f— " 1 / )P \\\\
« / \ N
A \
$.750--02 . / : \
4.300-02 % \ \
2.230-02 ///n/
J-‘3}‘10ﬂ4/1114n) PR N F IR K ) I3 4 . F S 4 T . I3 3 F) - 4 1 <31 - T2 -X ]1]-.]b1y‘.lJ,l‘-J-ll4 AAJJ'J IR P
PRE- 5. . s 10¢ P 2. 3. e, 5. ¢.10% 2. 4.61D% 2. 4. 6.10% 2.
PAD COoR
NDOSE, vads{S:) Co® Gammas TIME, hours

CURVE A-
CURVE B
CURVE C-:

PARAMETERS
(2315 JCCH-A (Al
2371 JCCL-A Al
(231 1CCZ-A (A)
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PARAMETER MEAN VALUE

DEVICE TYPE: 34AC374 OCTAL D-TYPE fIF

MFG: NSC 3 DEVICES TLEST DATE 2—-24—-€7

REF - IPL LOG 1300 DATE CODL 8627
2.900~-01 \ '/“r\\
. 15001 / p—

]
\i,\-—\l\
..500--01 - / / \
4
B /‘ s
/ A \\
\
..250--01
N
4 A ’/.
C
3 .000--01 - : \
/ '/ \

1.500-92 // \13
3.000-02 /%
2.300--02

P

//

/
1.533-10 A= YT T T T T T T T T T T T RN B2 R R DR B R
PRE— 5. s s. 10¢ 2.5 2. 3. o s. 6. 10%2. 46D 2. 4.6.00% 2.
£AD {OR

NOSE, vods(S;) Co®® Gammas

PARAMETERS
CURVE A: (221 icC+B m
CURVE B - 1247 ICCL-B (Al
CURVE C- 261 JCCZ-B Al

5-38
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC74 (DUAL D-TYPE FIF)

MFG: TiX 3 DEVICES TEST DATE 101388
REF:- JPL LOG 1374 DATE CODE ££01
&. P |
= =
33 / R
P \
= /p’ AN
—4 -5
3 2
3 S X
33 / | \
L / "R N\
L5 f N \
10—5 3 / 7 \ \ _
| 7 / AN
&3 17 N
s3— a X
53 N\
; B /i / N\
2-3
1.5
o /A
10 ﬂ,a 7 ' 3
: Vi
g:? Z :
4.3 W
NE // /n/
2 /] /
/
1077 3 |4
o3 A I 4 i
6 g / 4
§: : 7 i
4.x -
3.3 A 7 |
2.1 ,/ v 3
15— A4
1o - /A
N 77 1— [
°. P R MR 4 a4 da R B3 P EY EEEEX I EEEEEREERE 4t & E K 3L 3 414 cdagdddiaidy J:TI'T[HJ.’J D EXEX) q‘Almn-Iq -
PRE- 10° 15 2. 3. 4. . 6. & 1DY i1s 2. 10%2. ¢.610%2. ¢.610%2. ¢.610°
RAD COR
DOSE, rads(S:) Co%® Gammas TIME, hours
0.5 rads/sec Dose Rate
PARAMETERS
CURVE f: (1) 1@H (Aa)
CURVE B: (2) I1QL (A)
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC74
S DEVICES
REF- JPL LOG 1374

MFG: TI1X

{(DUAL D-TYPE FIf]
TEST DATE 10-15-88

DATE CODE £801

.73

I
/Il
1]
Il
fpm

N
NN

aj_m -

/
/

~1.63

RAD

21 T
PRE— 10° 15 2

T4 T e3¢ T—T

DOSE,

CURVE A:
CURVE B:
CURVE C:
CURVE D:

T

3.

+ads(S)) Co® Gammas

3

R EY I RICEIRE] T

0.5 rads/sec Dose Rate

(3
4)
33
(6}

PARAMETERS

VIN{31-ON (v
VIN{61-ON (Vi
VINISI-0FF (V)
VIN(11-0FF (W)
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T e 1 3 ¢

IR 4
. s. 6. s 1DY a1s 2.

E0R

PR R ET I EIT R R LR

Taid +T o4 d - 1y

10%2. 2.610%2. ¢.610%2. 4.610°

TIME,

hours



PARAMETER MEAN VALUE

DEVICE TYPE: 34HCT4 (DUAL D-TYPE FIF)

MFG: TIX S DEVICES TEST DATE 10-15—-&L
REF: JPL LOG 1374 DATE CODE ££01
.57 P
=<
I S I N . N
1S ™~
\ \ N~
| [~~~ \'\&
-.88 SN
] \§ \
\\ ::\\i \
-1.017 _
< \ N :
C
A \
- \ XM\!!\*—"‘/!
_1.54~ \ \ ——— 3
el N
~2.01
~ '\\\ v gl
"2.‘2‘. g NI S 2 B 2 S e w2 SRR AR EY NS SR SR P AUF S SUE SR SFRE B SERE B .141—Lﬁ'.|'$“1..._;_.-1_::5#‘. T
PRE- 10° 15 2. 3. 4. s 6. s 1D% 1s e 10%2. c.6aD%2. 2.610%. 4.620°
RAD £o

DOSE, vcds{Si) Co®® Gommas
0.5 rads/sec Dose Rate

PARAMETERS
CURVE AA: (17 VTP({31-ON V)
CURVE B: 81 VTP{461-ON (V)
CURVE C: (91 VIP{81-OFF (V)
CURVE D: ¢10) VIP{111-0FF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC74

{(DUAL D-TYPE FIF)

MFG: TIX 3 DEVICES TEST DATE 10-13-&8
REF: JPL LOG 1374 DATE CODE ££01
2.000-08
1.68T08
1. 7508 —
1.662-08
N\
1.550-06 [ \\ ‘m
] C /
1.385-0¢ A / A=
: P A s 2 M
L1 A ]
]
j.2r2-k — ’/ i ,_,..--ﬁ\d H
< | }/
] /ﬁ
1.300-08 Wé.:. Tt et e e i Ty T T T T T TN T Ty T Tl
PRE- 10 1.8 2. 3. ¢ s. 6. 6. 10%Y 15 2 10%2. «.61D0%2. ¢.610%2. 4.610°
RAD ] . EOR
DOSE, rads(Si) Co ° Gammas TIME, hours
0.5 rads/sec Dose Rate
PARAMETERS
CURVE A: (11) TPLHA1 (8]
CURVE B: (127 TPHLQ1 (8)
CURVE C: 113) TPLHE2 (S)
CURVE D: (14) TPHLQ2 (8]
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MEAN  VJH(V)

DEVICGE TYPE: S54HC374 CMOS OCTAL D-TYPE FIf
MFG: NSC 5 DEVIGES  TEST 0ATE 11-13-63
pEF: JPL LOE 1215 DATE CODE RE320

432 g l ‘
| \\*\\ﬂ\
: NG
430 :

1

4.23 1 \

4.23 }
a.21
4.19
‘.1‘7 - ]_JA;AA “ ¢ 4 4 4 4 & o 4 4 1L Il“To]d‘JA]d Te1. T 4 4 . PR " SRR S 1 a4 4 «
PRE- 10° 1.8 2. 3. 4. S. &. s. 10¢ 1.5 2. 3. ..
RAD ] .
DISE, rads(S!) Co 2 Gommas
71) VOH {VCC=4.95V,I0=-6MAY 1IN V. VS DOSt
TAPLE OF NORPMAL STANDARD DEVIATIONS
; CURVE DOSE. radsiS})
|_D0SE 9.0E0 1.0 2.083 3.083 5,063 7.062 1.0E4 1.564 2.004 2.584 2.084
© STD. DRV, 0025 .0022 .0028 .0026 .0029 .0040 .D072 .0176 .0334 .0312 .0374
J0SE 4.0E4
STD. DEV. .0919
INITIAL MEAN VALUE VAHIV) = +4._3200"

543



JAEAN  VOL(MV)

JEVICE TYPE: 34HC374 CMUS OCTAL D-TYPE FIF

INITIAL MEAN

5-44

VALUE VOLiMV) = +1.52X10™

MFG: NSC 3 DEVIGES TEST DATE 11-13-€3
DEF: IPL LI6 1213 DATE CJIDE REI2D0
237.60- : : , 2
] : . i
| ] : ,
i ' i |
é | |
2eb. 1D t - ' :
i ! ! | 1
| | |
. . ! ! |
215.60 ! : : i : |
_ | ‘ |
!
204.51 f :
! i
193 _43 - |
1€2.21] '
5 B
!
17].2]“ }
! E
i6D. 12 i } ////)/
f——
149.02"_ DR . T T ) .‘1.1.43::1.I.Ifr.1.1...;4.7. ™1
PRE—- 10¢ 1.5 2 3. o. s. ¢ . 10% 1.5 2. 2. ‘.
RAD ) o
NDUSE, +ads{S:) Cao® Gommas
72) VOL (VCC=4.5V,I0=6M1) IN NV: V8 DOSE
i TABLE OF NOPMAL STANDARD DEVIATIUNS
©CURVE DUOSE, rads'Si)
DJSE 0.0 1.003 2.082 3.083 5.3 7. 083 1.4 1.5%4 2.0004 2.56.4 3.0L4
: STD. D 3.466 3,116 3.241 2.972 22 3.3392 4.3298 6.707 10.39 13.325 19.84
[ ISt 4.0E4
" sTD. DEV. 6%.26




[OH(MA)

MEAN

DEVICE TYPE: 341C374 CNOS OCTAL D-TYPE FIF

MNFG: NSC 3 DEVICES TEST DATE 11-13-83
REF: JPL 106 1213 DATE CODE R8320
"2-83 - T i
i i !
E : ! |
) | | X
’ | ! i
-3.32 : , '
|
- 1
-3.79 1
-4.27 ‘
-4.74 1 J‘
| |/c
~-3.21 ' /
{ 4
-5.68 - : ! /
* i
| |
i
. i | p
~6.16 : | //
) i i e
4 l 2
4 /-/
- ‘_________,.../
_,______,_L_——-J:
-6.63 € '-'—','_; r —T T  EF RIS S 2 2w o i S S Ee oy B o 4 S SR RNy SEPE S S RN SEFIP EENP SRR P R Bt |
PRE~ 10° 1.5 2. 3. & S, 6. a. 10% 1.8 2. 3 ‘e
60
DOSE, rads{(S!) Co® Gommas
(3> JO0H (VCC=4.3V,V0=4.3V> IN MA: V8§ DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE DUOSE., radsiSi)
DOosE 0.0E0 1.063 2.063 3.063 S.063 7.063 1.064 1.5E4 2.064 2.584 3.064
STD. DEV. .08T2 .0760 .0786 .0772 .0877 .1290 .2191 .3019 .9302 .8016 .2432
Dost 4.0E4
STD. DEV. 2.063
INITIAL MEAN VALUE 1CHIMA) = —6.63X10%"
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1oL(MA)

MEAN

9.371 A

DEVICE TYPE: S4HC374 CMOS OCTAL D-TYPE FIf
MFG: NSC S DEVICES TEST DATE 11-13-83
REF: JPL LOG 1213 DATE CODE R8320

;,__JLMM “\‘\[

\

.81

.68

.32 T T T T
PRE- 1903 1.5
RAD

T T f + T ¢ 7 T T TR 1V 1488 &T) v T TP LR Tat U LI T T 3 7

2. 3 4. 5. &, a. 104 1.3 2. 3. 4.

DOSE, rads(S!) Co®° Gommas
(4) 10L (VCC=4.5V,V0=.1MV) IN MA: V& DOSE

TABLE OF NORMAL STANDARD DEVIATIONS

CURVE DOSE, rads(St)
DOSE 0.0ED 1.0E3 2.0E£3 3.0E3 5,063 7.063 1.0684 1.5854 2.0684 2.5E4 3.084
STD. DEV. L1513 L1339 .1442 (1347 1396 .1473 1916 .2%212 .4325 .3371 .7346
DOSsE: 4 .0E4
STD. DEV. 1.440
INITIAL MEAN VALUL 10L(MA) = +6.64X10%*°
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ITH(NA)

MEAN

DEVICE TYPE: S54HC3T74 CMOS OCTAL D-TYPE FIF

MFG: NSC 3 DEVICES TEST DATE 11-13-83
REF: JPL LOG 1213 DATE CODE R8320
76.93
67.46
37.96
48 .47
J38.98 1 :
29.46
12.99
1D .49
1 E
1.00A: -llll oy Ilf’—l‘ll llli:‘{l. 1-':3' lll"l ll‘..‘lrll:ll:ll:-lill‘
PRE- 103 1.5 2. 3. 4. S. €. s. 104 1.5 2. 3. 4.
RAD o
DOSE, rads(St) Co® Gommes
(5) IIH (VCC=6V,VIN=6V) IN NA: V§ DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE DOSE, rads{S!)
DosE 0O.0ED 1.0E3 2.0E3 3.06£3 S5.0E3 7.0E3 1.064 1.504 2.064 2.5E4 3.0E4
STO. DEV. .0D0D .000ND .0000 .NODO 0000 .DODD .0000 0000 .0000 0000 .0000
DOSE 4.064
STD. DEV. 128.9
INITIAL MEAN VALUE TIHINA) = 49 .99Xi0™"
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ITLINA)

MEAN

DEVICE TYPE: 54HC374 CMOS OCTAL D-TYPE FIF
MFG: NSC 3 DEVICES  TEST DATE 11-12-83
REF: JPL LOG 1213 DATE CODE R&520

a
o
T~

\\\“1

.41 - ™ —

.36 :
] :
|
.32 [ S R T 1 L1 TrIrT RN 1 7 17 T T er T 1 & 1 illl-”l T l’!‘{‘xx‘
PRE- 103 1.5 2. 3. 4. 5. 6. s. 10% 1.5 2. 3. 4.
RAD P
DOSE, rads(S!) Co® Gammas
{(6) 1IL (VCC=6V,VIN=0V) IN NA: V§ DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
CURVE DOSE., rads(St)
DOSE. 0.0E0 1.0£3 2.063 3.063 S.0E3 7.063 1.0E4 1.5E4 2.0E4 2.3E4 3.084
STD. DEV. .178% .2608 .1414 .1673 .1673 .1095 .178% .1673 .2280 .3847 .2000
DOSE 4.0E4
STD. DEV. .2280
INITIAL MEAN VALUE TILINA) = +6.80X107™
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PARAMETER MEAN VALUE

6.y L > j ‘

DEVICE TYPE: 34HC374 OCTAL D-TYPE FIF
MFG: NSC 3 DEVICES  TEST DATE 32487
REF - JPL LOG 1301 DATE CODE 8627

|\

|
|

v
b Lt b o Lot

N W

\\ ,
AN

=]

T.1 T T Ty Iy T DR E B ] T 1 - T1 T - IRLEE EREXE R EERIERERID 13 « 134 44 ¢

EOR
DOSE, +vads(Si) Co% Gammaos TIME, nhours

PARAMETERS CONDITIONS

CURVE f: ‘1) VOHI-A (V] (IOUT = 20 UR}
CURVE B- 2] VOHi1-B (V] " "
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a1

'R IR}

10T R
5. 5. s 104 i.5 2. 3. 4. 5. 6. 10%2. 4.6.10% 2. ¢.6.10%.




PARAMETER MEAN VALUE

DEVICE TYPE: S41C374 OCTAL D-TYPE FIf

MFG- NSC 3 DEVICES TEST DATE 3-24-871
REF - JPL LOG 1301 DATE CODE 8627
5.63 -
i A
%.80
m—-—m\ B

5.71 \\\

5,78 ‘ \

o] N

\k/ 1

3.469 /

3.86 - /f—/j

11N/

3.63 VA /

//

5-50 T .1 IR R Y T - T . 3 e & s 1 . T . L) T - 1 - LR AxA‘I% PR EER IR EREERR]
PRE- s, e. s. 404 1.8 2. 3. . s, 6.10%2. 4.6.1D% 2. ¢.6.10% 2.
RAD _ . £OR ,

DOSE, rads{S.) Co® Cammas TIME, houwrs
PARAMETERS CONDITIONS
CURVE A: (37 VOHz2-A (Vi {(JOUT = -3.2 MA;
CURVE B - 141 VOH2-B (V] " "
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC374 OCTAL D-TYPE FIf

MFG: NSC 3 DEVICES TEST DATE 3—24—€7
REF - JPL LOG 1301 DATE CODE 8627
z;.-.w4 —F—F—o =g T
575
4.935
4.11
3.29 4
. o /
2.46
/\B/
i.68
&R |
D
.20 N T T T T ;_A.:xfx‘x. 1% . T 0 T T -
PRE- 5. s & 10% 15 e 3. 4. s, & 10%2 4.6.10% 2.
RAD 0 EC
DOSE, rads(Si) Co® Gommas TIME, nours
PARAMETERS CONDITIONS
CURVE A: 31 VOL1-A (V) (JOUT = 20 UA)
CURVE B*- 61 VvOoLi1-B (Vi " "
CURVE C: V1) VOL2-A (V) (I0UT = 3.2 MA)
CURVE D- 8) VoLz2-B (V] " "

A

I RN IR AR
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC374 OCTAL D-TYPE FIF
MFG: NSC 3 DEVICES  TEST DATE 3-24-¢&1
REF - JPL LOG 1301 DATE CODE 8627

2.427-08 ¥
2.968-08 -
2.513-0¢ - -
J
2.0m2-0
159308 A
B
1.133-08 A\
6.764-0% \
. |
2.160-0% ﬁ__bﬁ =
_ L § D | ol
| — — —————{ ———]
2.403-09 T T T T T T TTTT T otTTTT T SRR IRE S 2 ) TYTY RN R W B S Fuy grww: UTTT
PRE—- s. s. e. 104 1.5 2. 3. 4. 5. 6.10%2. 4.6.1D' 2. £.6.10% 2.
RAD ] ¢ EOR ] _
DOSE, rods(S:;) Co® Gammas TIME, naours
PARAMETERS CONDITIONS
CURVE A: V@1 TiH-A Al (VIN = VCC]
CURVE B: Vi) 1B (Al n "
CURVE C*: viii 1iL-A (Al ((VIN = GND]
CURVE D: vi12) 1i1-B (A] " "
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PARAMETER MEAN VALUE

DEVICE TYPE: 54HC374 OCTAL D-TYPE F!/F

MFG: NSC 3 DEVICES TEST DATE 3-24—-&1
REF: JPL LOG 1301 DATE CODE 8627
2.96T1-04
) D
- B \
85.721-04 \
T7.475-08 \
C
6.229-04
] ) 'A§
4.923-04
z.738-04
2.49204
i . 24604
1.546700 & ﬁ? e e ge searen T T T T T T O T T SRR T SIS WY 8 S WP I SR WRTY SURE M A B
PRE- =. s. &. 104 15 2. 3. e. 5. 6. 10%2. e.6.10% 2. 2.6.i0% 2
RAQD 0 EoR ) ]
DOSE, +»ods(S;7 Co® Gammas TIiME, houwrs
PARAMETERS CONDITIONS
CURVE A: (121 10ZHi--A (A] (VIN = 4.2 V]
CURVE B: 141 10ZH1--B  (A] " "
CURVE C: Vi1 10Z2Hi—-A (A] (VIN = 1.2 V]
CURVE. D: (161 10ZH2-B  (A] " "
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PARAMETER MEAN VALUE

DEVICE TVYPE: 34HC374 OCTAL D-TYPE FIF
MFG: NSC 3 DEVICES  TEST DATE 3-24-&7
REF : JPL LOG 1301 DATE CODE 8627

4.964-10 9 # &
-8.41708 \ _
-1.083-04
N
1 N
N\ \ [0
-2.167-04 A
\l\\ I / \
x C
3. 2004 - /
] \ // 3
[ ) B
-4 33304 T T T T TS 0 S S B S S SR \U/....u.. St IR YT 3 ey GERRE Sy
PRE~ 5. . s. 10% 1.5 2. 3. e, s. 6. 10%2. 4.6.10%' 2. c.6.10% a.
RAD £0 ) '
DOSE, +ods(S;) Co®® Gommas TIME, nhauvrs
PARAMETERS CONDITIONS
CURVE A: (1] 10ZLi--A 0 (A (VIN = 4.2 V]
CURVE B : (187 10ZL-Bi <Ai " "
CURVE C: Vi91 10ZLe-A (Al (VIN = 1.2 V]
CURVE D: 2071 10Z2L2-B (Al o "
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PARAMETER MEAN VALUE

DEVICE TYPE: S4HC374 OCTAL D-TYPE FIF
MFG: NSC 3 DEVICES TEST DATE 32487
REF: JPL LOG 1301 DATE CODE 8627
2.000-01
1.7%0-01 // \5\

d /—e \"\
1.500-01 4 -
1.250-01 / +— ~= N

A \\
1.000-01 4
'y N
h
/ =
/ B
7.300-02 / /
3.000-08 - /
h
2.300-02 /%P/
/"f;
1.“’}'101&/(AAAA T T T T B ? S — Y BRIy SEtES B RFES Y B R Y R I D ER LR O X B LR
PRE- 5. «. 6. 104 1.5 2. 3. o 5. 6 10%2. 4.6.10"2 4.6.10%2.
RAD B £0R
DOSE, vads{(S:) Co O Gammas TIME, hours
PARAMETERS
CURVE A: (217 iccH-A (Al
CURVE B: (231 ICCL-A (AR]
CURVE C: 231 1CCZ-A (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: 34HC374 OCTAL D-TYPE FIf

MFG: NSC 3 DEVICES TEST DATE 3—24—E7
REF: JPL LOG 1301 DATE CODE 8627
2.000-01 B
1.50-01 /
-4 1 \
. N
+.800-01 - —& i \
\ AN
1.250-01 / // \\
J.ODD—OJ: / \\
7.300-0 —
/)
.970-02 4
L/
2.300-02 /;’
A /
4 /
A
o —¥
= M . b4 F . 0T R - . p s v I BRI T . 1 . F B LR I B ) PIREI T e o8 b+ (hod Edo tll‘iA-A‘b‘lnl‘bAllll
RE— s, . . 10¢ i5 2. 4. 4. s, 6. 10%2. 4.6.1D% 2. 4.6.10%2.
RAD ) . £0R )
JUSE, vads(S:) Co® Gammas TiME, nhours
PARAMETERS
CURVE A: 221 1CCH-B (A)
CURVE B 231 iCCL-A (Al
CURVE C: 241 1CCL-B (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: AM6012R 12-BIT DARC

MFG: AMD 2 DEVICES TEST DATE 04-09-86
REF: JPL LOG 1230 DATE CODE 83531EMM
3.
10?
c ~
6. ;
[
4.: /’/
3.1 //
2.- /
1.5
a:- /‘l
f' 4
/
t /
3] /’
2.-
] /
1.8 -
1//?/
100 ¥
PRE— 10* .5 2. 3. 4. 5. 6. s L0° 13 2. ¥. 4. S 6. iné

CURVE A:

DOSE, rads(Si) 2.5 MeV electirons

PARAMETERS

(11 TiH (VIH=13V] IN NA-
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PARAMETER MEAN VALUE

DEVICE TYPE: AM6012A 12-BIT DAC
MFG: AMD 2 DEVICES  TEST DATE 04-09-86
REF: JPL LOG 1230 DATE CODE 8331EMM

e |
| RN

AN

~12.61 -

—-14.26

—15 .92 T+ 1 i..._fl‘.‘ I‘l.L..‘A.AAA\A‘T.A.‘é.AV T ich T - F ¢ ISR X
PRE- 10* s 2. 3. 4. s. 6. & 10 18 2. 3. s

RAD : 7
DOSE, vods(S.) 2.5 MeV electrons

PARAMETERS

CURVE A: (2) JiL (VIL=0V] IN UA:
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PARAMETER MEAN VALUE

DEVICE TYPE: AM6012A 12-BiT DAC

MFG: AMD 2 DEVICES TEST DATE 04-09-E&6
REF: JPL LOG 1230 DATE CODE £331£MM
396.30 - ~—
¢
J49.22 /
302.13 1 — /
255.03 By
207.96
i6D.¢8¢
113.19 (.
) _p//
66.171 A " ///
1~ A A
- 4 .
19.62 A T T T P ey mr SIS SR SIS PR I O 29T B0 BICHE O 1.145. T 1T T T T ¢T77 T TT .x.;é
2. 3. &, s, 6. &. 10 i85 e. 3. ¢ 5. 6. s 40

PRE— 10% 1.5
RAD

CURVE A:
CURVE B:

DO0SE, rads(S.) 2.5 MeV elecirons

PARAMETERS

(31 1Z81 (INPUTS HIGH,10 MEASURED) IN NA:
(41 1Z82 (INPUTS LOW,i0 MEASURED) IN NA:
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PARAMETER MEAN VALUE

481¢.

4210.

3602.

2993

23E5.

.

1169.

—-47.

.84

.91

JEVICE TYPE: AM6D12A 12-BI1T DAC
2 DUVICES

MFG: AMD
REF: JPL LOG 1230

TEST DATE 04-09-86

DATE CODE E331EMM

30

28

06

62 4

41 -

AN

19

A
/

N\

(MRS IR PR TR ¥ TF XF Sy

PRE- 104 .s 2. s as. e
RrAD

DJSE, rads(S

PARAMETERS

R IR B LD

6.;05 H

.5

T 371 %

2.

T T

3.

T

L.

i1 2.5 MeV elecirans

CURVE A: 31 188 (1+83-1FS4

5-60

} IN NA:
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PARAMETER MEAN VALUE

DEVICE TYPE: aMe012A 12-B1T DAC

MFG: AMD 2 DEVICES TEST DATE 04-09--&6
REF - IPL LOG 1230 DATE CODE E€331EMM
$07.52 7 .
g L T
// \\*/ -B
] b ﬁh/
——
6.40 +=<
-935.901 4
- /E\ D
P
196 43 = ] i
P\\ﬁ
] ~— A L [~
S~ ™~

~297.54 4
-399.26

//4:\\‘\

. [~
,-500-67' \\

_ T~ -
-602.19 - "‘\

\1\
-~=703.50 ~ T T 8 3 1. SR R R 1 Tol.1 3 - 17 SR EE S v SUFREEEMANE Srel I SN SVF % SIE I N SRR <
2. 3. 4 s, 6. & .0 s 2 a. 4. 5. 6. 10

PRE~ 10% .5
RAD

CURVE A-
CURVE B:
CURVE C:
CURVE D:

JOSE, rads(S.) 2.5 MeV elecirons

PARAMETERS

6) PSS+1 (15V>VCC=4 .5V ,DELTA 10 MEASURED] IN NA:
(7) PSS+2 (15V>VCC=>2&V,DELTA 10 MEASURLD 1IN NA:

&7 P8S—1 (—10.&V>VEE>—15V ,DELTA 10 MEASURED] IN NA:

\9) PSS—2 (—1SV>VEE>—1LV ,DELTA 10 MEASURCDI N NA:
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PARAMETER MEAN VALUE

DEVICE TYPE: AM6012A 12-BIT DAC
MFG: AMD 2 DEVICES TEST DATE 04-09-86
REF: JPL LOG 1230 DATE CODE 8331&EMM

% ~_

RN

~T64 . &7

-936.75 1— \

—119¢ .61

~1280.87 ~+ \

—1452.94

—1625.00 ~  EACURINE SENU i B S S SFRS) SEE M SIS SUUNS S R TR S 22 AN 3

PRE- 10* 15 2. 3. 4. s. 6. s, i0% s a2l 3. 4. . 6.

RAD
DOSE, vods(S:) 2.5 MeV efecirons

PARAMETERS
CURVE A: (10] IREF (VREF=0OV] iN NA:
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PARAMETER MEAN VALUE

DEVICE TVPE: AM6012A 12-BIT DAC

MFG: AMD 2 DEVICES TEST DATE D4-09-L86
REF: JPL LOB 1230 DATE CODE £331EMM

.10
-

.09

.09 4 /

.nNe

. A

2T A ////

.06 /

S //L

.4 /;P
R A~

——

.Q3 - _\ - g v .m/‘.g.,l.x.uuqa‘nl X,Ljs‘. T I3 T a..;x,x‘x‘x‘.;,.A.ﬁrqé
PRE— 10* 15 2. 4. ¢. S, 6. wo. 10 .5 2. J. 4. s 6. €. 4D
RAD

DOSE, v+ads(S;) 2.9 MeV elecirons
PARAMETERS
CURVE A- V117 NONLIN (MEAS'D DEV. FROM END--POINT CURVE FIT] iIN fS:
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PARAMETER MEAN VALUE

DEVICE TYPE: AM6D12A 12-B3T DAC

MFG: AMD 2 DEVICLES TEST DATE 04-09-£6
RE - TIPL LOG 1230 DATL CODE &£331&£MM

13
: //
09"‘ /f;
iy -

' Aa
03 A 4
14 - //

: ,,4(/

.‘F]\ /

~ X ‘/
22 4
.20
| ——*
B /’Al,—-—__’——‘
. ’_-____‘5/
—ﬁ—-’ﬂ-‘
“.'32-’\_' p r e run n — L B A K N Y B ‘A.l.|$.J| CRE N O TR T T T
PRE— 10* .5 .. 3. e 5.6 s, D% is . c. ¢ 5. 6. e i0D8
RAD

DOSE, raeds{S;) 2.5 MeV esiecirons

PARAMETERS

JURVE A v32] ONL+ (CALC. fROM MEAS'D BT WEIGHTS
JURVE B: ¢1371 DNL- (CALC. {"ROM MEARS'D BIT WEIGHTS
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PARAMETER MEAN VALUE

DEVICE TYPE: AM60i2A 12-BiT DAC

MFG:- 4AMD 2 DEVICES TEST DATE 04-09-£6
REF: JIPL LOG 1230 DATE CODE €331LMM
531.00
50.50
50.90 4 /
49.50 h
] \ A/
49 _00 ]} .\\\\\\ ¥
4€.50 ], \m/
4€ .00 A /
477 .30 l[
b
47.004 T, T T P R I At SRS 18 SR S B BT S Gr ANAr Vi 35 N TP S S PR SURF U S SR S S 1 1 WS S SN NSNE B xlé
PRE- 10* ..s o, 4. S, 6. 6. 1D s .. s, 4. S 6. . 1D
RAD
JOSE, vads{(S,) 2.5 MeV alecirons
PARAMETERS
CURVE A" V1471 TPHL (MSE 30 POINT T0O i0{—1 30 POINTI iN NA:

5-65



PARAMETER MEAN VALUE

DEVICE TYPE: CD4013 QUAD NAND GATE
MGa:- RCAH 5 DEVICES TEST DATE 0%-15-86
RF: IPL LOE 17173 DATE CADE D407

NE
% - AN
5.3 AN
£ NTa s
3:: N D
% : ] N\
SN
30° 3 i \\\
6] AN
83 i AN
1 AVAN
N
E \)
i }f’ \\
¥ e Ny

L -
TR ¥

i

\“‘-\ ~

2.:
2.3
~1 P
107 ; /

6.
5.3 V4
4.3 J //
I S I

3 L]
2.: - /‘if/ -
., iy 1
. —

1 /‘/

]
- I RPR AR G PR RREY L I

TTHTTTTTTT PRLY I P3P IV INRLP PR POX RPRD EDENID IVW DU ¥ R PPEERF PP ERP P RS - P s |

PPE- 10% :.s 2. 3. «. 5.6 8..0° 15 2. 3 4 5.4 4«.."10{_

DOSE, rads{S;) Co®® Gammas
PARAMETERS

CURVE AN (17 Jadd (N
CURVE B- 21 JdL (NAY
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PARAMETER MEAN VALUE

DEVICE TYPE: CD40131 QUAD NAND GATE
S DEVICES  TEST DATE 0%-135-&6

MFG: RCA

REF - JPL LO6 117

DATE CAODE D407

DOSE, yads(Si) Co*® Gammas

CURVE A:
CURVE B:
CURVE C+
JURVE D-

PARAMETERS

{3} VIiN21-ON (Vi
{4) VIN2-ON V)
(77 VINE-ON V)
€3 VINS-ON V)

5-67

TINE,

hours

2.2 e -
2.17 —
2.06 -
1,95 -
284
] \
1.73 \ F—
.92 \
//,%
1.3 T v
%/
%

1.40 .421 T TS T T AT R g 131 PZEP WrIRFR I RIS P P 17 FF PEFEE SR SN ¥ ' R R I R R LI B L L RO

PRE—- 10% 1.5 2. 2. a.s.6. €i0%as 2. 3. 4. 5.4 10" 10%. 4eiD'a e.6.40%2. c.6.

RAD €£0R



PARAMETER MEAN VALUE

DEVICE TYPL: CD4031 QUAD NAND GATE
MG: RGA S DEVICGES TEST TE 09-13-¢&46
REL: TPL LOG 1772 DATE CODE D407

2.27 w“ﬁ\g

S

2..9 \

o3 //
\
A D
v || \ \ //
A
{
B
1 51 N |./2.:.' FEIPRS EPUD RN DY Db M 1) IEAr DY IS b Fy Pt 6 .3“7 [N SR P SPRe Y FRF TP Phow AR MRS Mt B T TS T T T T T T I
PRE-— 10% .5 2. 3. 4.s.6. 6.10° 1.5 2. 3. 4.s5.¢. €10° 10%2. 46402 4.¢10%2. .6,
DOSE, rodsiS.) Co®® Gammas TIME, haurs
PARAMETERS
CURVE - vI3) VINS-OFf (V)
CUPVE B - VO VING—-OFT” V)
CURVE C: (97 VINI2-OF¢t iv)
CURVE D= £a0) VINIZ--OH V)
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PARAMETER MEAN VALUE

DEVICE TYPE: (CD4011 QUAD NAND GATE

MFG: RCGA 5 DEVICES TEST DAOTE 09-15-&4

REF: JPL 1LOG 13173 DATE CODLL D407
PPV S—
1 — \\

\,\\\
M~ ™~
'\.\
-1.73 i\\ -
-1.85 - \ Y
3.8 \ | |
-1.96 \
~2.04 K
2.3 4
C
-2..‘.‘7‘ - T . :ﬂ‘ —';‘: S
] D \\9\9
.26 - ®
. 7 x?.:.A T IY r Rrar M B P PP FPF Rt PP PR J.A.; ,_31 P FTrI R REEET X IR L R AL R AL 4{4) Jo.r).xxp.u.j‘; Aj;'.] TTIITYTIT 1’2’ T T i
PRE— 10% .5 2. 3. a. 5.4 6.i0° 25 2. 3. 4. s.¢ 810 10%2. 4.640% 2. 4.61D%2. ae.
pRAD : . LOR i
DOSE, vads{S:) Co®*° Gammas TIME, hours

CURVE A:
CURVE B -
CURVE C:
CURVE D=

PARAMETERS

{1215 VIPi-OfF "
(12) ViP2-OfF V)
(38) VTPLE-OFF iVl
{3161 VIiPe-Off . (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4011 QUAD NAND GATE

MG: RCA 35 DEVICES TEST DATE 09%-15-86
REF: JPL LOG 1172 DATE CODE D407
~1.48 ?—.—?Qi\ -
gl
< |
Y

- , N L

3 . — L

—1_6%
~1.93 A k;igf&:—i@

\&Q
C

A

/4

NE
.7 ~ ERERERTER? MICR P RE EAP 2K 4‘4.Jl;,a.g‘_;.t EEI RERAR KL 7 e e ar we ey e | TT T T T I T T 4\913;;7%
PPE— 10% 1.5 2. 3. 4.s5.4. «10° 35 2. 3. a4 s 6. «10° 10%2 4.¢10%4. a.510% o 4.
RAD ) w0 - £0p
DUSE, »ads{S.) Co®*® Gommas TIME, hoaurs
PARAMETERS

CURVE A: 13357 VTPS-ON V)
CURVE £: {147 VTP6-0ON V)
CURVE C- {37) ViPi2~-0ON W)
CURVE D: {3863 VIP3Z--ON (V1
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PARAMETER MEAN VALUE

DEVIGE TYPE: CD4033 QUAD NAND GATE

MFe: RUN 5 DEVICES TEST DATE 0%-15-84
REF: JPL 1L0G 3373 DATE CODE D407
134,95
4
p———1 L | |
PE B BN
\\ﬂ
120.53 N
127.22 jB
\ %
N |
224.07 A r,/B
20,46
A
/‘“\5\’\
13744 PO O NN TN S \/
_,%4\“ / /
. \ﬂ
PRI - / T— 1
—p—] | -
T r\,\r\ L\ - vy
13:.20 TS TR T T T I T I T, 5 p) - R By v RS S RN IS IFFIPRS PRI P R PR R T T BRI DL EE R R R I e

RAD

PRE— 10% ;s 2. 3. « s5.&. e10° 15 2. 3. 4 5. e .s::.lO’ 10%2. 4.6.10% 2. 4.630%2. 4.6,

DOSE, rads(S:) Co*® Gommas TIME, hnours

PARAMETERS

CURVE A- (191 TR (NS}
CURVE B- {(20) T+ (INS)
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PARAMETER MEAN VALUE

DEVICE T¥PE: CD4053 QUND NAND AL

MG RUGAH S DEVICLES GEST DATL 09%-15+&46
RF: JPL L3G 15773 DGTE CODE D407
J00.4D —E [ —4
- —H
~
' /5_4,
75.45 - l —
] \E\\j //EB/
. N p—F
i
20.10 A
©5.18 4= —+ 1+— - +—
S0 .60 =
13,03 — el T +—+ —
19.20 4 -
A
3.3 : T T—3% A. Wi
//3”' o ] ﬁﬁy\’: /
4 +°
—
,—-——'_‘*_"_-AP_#b_-* —_——M’_‘——fr
©1.930 ‘.,.‘—_1-:-‘ PR IPRE BF PRI I £3¥ (00 BV PY PR 3 (g RPRLE Pl Doy Mras marams e By B B LI NEE B AL 32 ¥ LN R S ALY

T 7T T RS SAEE e
PPE— 10% :s 2. 3. 4.5.6 €10° 35 2. 3. 4 5.6 610° 10% 4suD'2 4.10%2. 44
RAOD Lop

DOUSE, yadsi{S:) Co*° Gammas TIME. nhours
PARAMETERS
CURVE A: 241 TPWLH {NS]
CURVE 2 V221 THHL {NST
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4011 QUAD NAND GATE
MFG: RCA S5 DEVICES  TEST DATE 09-17-86
REF: JPL LOG 1203 DATE CODE D407

B
/

107 /%/

1 ®

bé //7/

6.: m/ //

LR ] T - v - . v T+ ¢ voe oy R Y T .01 T LY LR DA IR B R

PRE- 103‘ o 1S 2. 3. 4. 5. 6. .. ElO‘lO'o”z. 4.6.10Y 2. «.6.10% 2.
DOSE, +»ads(S.) Co® Gommas TIME, hours
PARAMETERS

CURVE A: (1) Q4 IN NA:
CURVE B: (2) 1QL IN NA:
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4011 JUAD NAND GATE

MFG: RCA 5 DEVICES  TEST DATE 09-17-&6
REF: JPL LOG 1203 DATE CODE D407
2.29 ~
%\
2.17 ‘\\
] N
\ B
.08 - NN
b c
D
1.92
1.€0
" /
1.56 -
1.483
1.33 T T T T T D B P B SR E e I R Era e S TT T T I T T e T T
PRE— 103 1.5 2. 3. 4. s 6. 4.6.10% 2. 4.6.10% 2,
RAD . LOR
DOSE, rads(S:) Co®® Gammos TIME, hours
PARAMETERS CONDITIONS
CURVE A: (3} VTN 1-ON (V) (BIAS 15V
CURVE B: (4) VIN 2=ON V) " n
CURVE C: (77 VIN &-ON V) - "
CURVE D- (&1 VIN 9-0ON (V) " "
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PARAMETER MEAN VALUE

DEVICE TYPE: (D4011 QUAD NAND GATE
MFG: RCA

REF: JPL LOG 1203

3

DEVICES

TEST DATE 091786
DATE CODE D407

21

2.23

216 \\\

2.09 \

2.02 N

1.9

1.88 -

‘ B
A
100 7/
/]

1.4 T T T7 T T 1 T e R IR RE T T Mg 'S REFRE I R AL .‘1.11.1.1.“..]...11
PRE- 10° 1.5 2. 3. 4 5. 4. 10%10° 2. 4.6.10% 2. 4.6.10% 2.
RAD . £0oR i

DOSE, rads({S.) Co® Gammas TIME, hours
PARAMETERS CONDITIONS
CURVE A: (5) VIN SOFF (V) (BIAS GND]
CURVE B- (61 VIN &OFF (V) " "
CURVE C: (91 VINI2=OFF (V) " "
CURVE D: (107 VTNI3-0OFF (V) " "

5-75

lw]



PARAMETER MEAN VALUE

DEVICE TYPE: CD4011 QUAD NAND CATE
S DEVICES  TEST DATE 09-17-L6
TE CODE D407

MEG: RCGA
REF: JPL LOG 1203

~1.%&
N
\%\
-1.67 \ \\
S1.76 4= \\\\\
e \\
1.979 4 \\
-“2.21 1 \
—2.3: \
_,-_.-———:%; A
—R.42 N 31 T T -1 T ¥ AR IO D T . - ‘.;.14P| ‘.ux.‘l.‘a.l<“..u..‘:i.l-u
PRE—- 10 1.5 2 3 4 5. & . 10%10% 2. s.6.10% 2 2.6.10%2
RAD . £0R
DOSE, +cds(S:) Co®* Gammaos TIME, hoaurs
PARAMETERS CONDITIONS
CURVE A: (111 VTP 1-OFF (V] (B1AS 13V]
CURVE B: 1121 VIP 2-0FF (V] " "
CURVE C- v15) VTP &-0FF (V] " "
CURVE D V1461 VTP 9-0OFF (W) " "
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PARAMETER MEAN VALUE

DEVICGE TYPE: (D4011 QUAD NAND GATE

MFG: RCA 5 DEVICGES TEST DATE 09-17-E6

REF - TPL L0OG 1203 DATE CODE D407
-1.97
-1.80 \ —
e ] | N
-1.65 \\
-1.89 -
-1.72
‘1.7-3" \\\
~1.78

D A
—~1.81 e —— ™T T T PN I et M B S Sl S R RN BT R RPN | R EE R ...AAH.AE“,p“TAulxu
PRE—- 10° 1.5 2 3 i s, &, . 10%10° 2. 4.6.10% 2. 4.6.10% 2.
PAD , ) £0R )
DOSE, »ads(S!) Co®® Gammas TIME, hours
PARAMETERS CONDITIONS

CURVE A: (127 VTP ~ON (V) (BiAS GND

CURVE B- (147 VTP 4&~ON (V) " "

CURVE C: (17) VTIPiI2-ON (V] " L

CURVE D-: (1871 VTPi3-ON (V] " "
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4011 QUAD NAND GATE
TEST DATE 09-17-86

MFG: RCA

S DEVICES

REF : JPL LOG 1203

DATE CODE D407

130.50

128.58

126 .66

BN

124.74

22.2

i20.91

i

1186.99

e

ur.om

115.:5

RAD

A
103 : 2.. o .3..
DOSE,
PARAMETERS
CURVE A: (19} TR IN NS:
CURVE B: W20) TF IN NS:

TR

4.

5-78

T

5.

&,

+0ds(S:) Co® Gaommas

6.

T

L BN

104100 2.
EJR
TIME,

LI O X

1T yyruy wraren T T
6.6.10% 2. 2.6.10% 2.

hours




PARAMETER MEAN VALUE

DEVICE TYPE: CD40i1 QUAD NAND GATE

MFG: RCA S5 DEVICES TEST DATE 09-17-86
REF: JPL LOG 1203 DATE CODE D407
95.20 4=
-4 \4b\
\\i
90.91 4 r'g
~ /B/
\B\ B| 1
] — |
&6.62
&2.34
8.7
73,76
.47
&5.19 + A — //qh
] a7 - TR
I Coy
| S e
&60.90 | /?A T T ) B S D SEEFEE S Ry S SUPR R 2 PR M S B SRR AA-IJ‘..hlk..[.‘Anl..I.Anl(,.,-.rl
PRE~ 10° 1.5 2. 3. 4. 5. 5. 10%10° 2. 4.6.10% 2. 2.6.i0% 2.
RAD ) EOR . .
DOSE, raods(S:) Co% Gammas TIME, naurs
PARAMETERS
CURVE A: 22X TPLEL IN NS
CURVE B¢ (22) TPHL IN NS:
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H(UA)

i

MEAN

DEVIGE TYPE: CD4013 CMOS DUAL D FIF

MFG: 8GS 3 DEVICGES TEST DATE 0&-22-&3
P - JIPL 106 1176 DATE CGODE 332V
o] |
AN
L% 7
and ] A
¢ 4
) 7
/
L5 - /
é':
6. [
st 1 -
4.
o /
2- 7/
2 B}
iD N ) y
6.1 /
5.4 /
4.3 /
2.1 //
101 :_ /
©.3 —
6.p— 4
s.: o -
4] . yd
3. =
} A‘l 'T"'x.ﬁﬁl,AA [P O O Y Y T LR ER] + Iy T 4 24 & T - T . IR LTI AR R LR E) 5
ggg"‘ 1.5 2. 3. 4 5. 6 e 10% 15 2 3. & s, &, & 10
DUSE, »ads(S.) Co® Gammcs
(12194 L VDD=13V) aN Ug- V8 DOUstE
TABLE OFF NORMAL STANDAPD DEVIATIANS
CURVE DOSt., rads[S:)
DUSE 0.0£0 1. .03 2,183 S.OEZ 1.084 2.084 3.084 5.084 1.0ED
STD. DEV L0908 2770 2345 .25FE T7.456 4792.4 3272. 9417. WAXXX

VALJE 194U = +2.13X10%
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oL Al

MEAN

DEVICE TYPE: CD4013 CMOS DUAL D FIf
ME- S6S 3 DEVIGES TEST DATE DE--22-63
PEF - JIPL LOG 1176 DATE GODE 33&Y

P
ot

[
o
(S

@\

TR HH B RT RIS

bonao o

TR

IS SRR TR RT R EITa

N
'
.’y

| %Y
o

n
THIESY

RIS s TN

TN TH A

n
A

B
ST RHIRH WU SRS W ) N

f.ut.u.o-‘o:

/

Vi

/

DOSE, rads(S.) Co% Gommas
{2239L (VDO=13V> IN UA- V8§ DUSsE

RN EEREEETRLE IR EREEE EERELEE ) P R AR I SIS NP SPUL S5 SPR SR i PR PP U

2. 3. i s 6 & 104 1.5 2. 3. 4. S,

TABLE OF NOPMIL STANDARD DEVIATIUNS

CURVE
O0St

DUSE., rads(Si)
D.06D0 1.0t3 2.3 S.063 1.064 2.0684 3.064 5.004 1.0E5

STD. DEV.

. 0685

L1636 1361 .2874 7.821 176.1 1102. 3267. 1i372.

INITIAL MEAN VALUE 100IUA) = +1.05X10%
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MEAN  VOHQ2(V)

SDEVIGE TYPE: CD4013 CMOS DUAL D FIF

MFG: 868 3 DEVIGES TEST DATE 062283
REF: JpL _0G 1176 DATE CODE 332Y
12.59 € < -
] a3 ﬁ&ﬁ_w.___‘
i2.£0 1 \\
’ L C
12.01 -
wi.22 \
. \
9.64
6.65 -
8.06
7.% - T L ) T . 143 L HPE PR EPEE TR YR Y T4 L 2 T 3 T. Vo 1. 4 a [P EELYTEREY IR 3 . ) k3 & .
PRE- 1.5 2. 3. 4 s. 6 e, 10% 15 2. 3. 4. s &. & 10°
£AD 0
DOSE, rads{S8.) Co® Gommos
(3IVIHE2 {I19=-6.6MA) IN V: VS DJst
TABLE OF NOPMAL STANDARPD DLVISTIONS
CUPVE DJSE., rodsiS:)
DJSt 0.0ED 1. .03 2..,63 S.0E2 1.0E4 2.084 3.084 S.0E4 1.0
STD. DEV. .041€ D447 0370 0632 .0447 .0370 .2162 .6544 FAAXX
INITIAL MEAN VALUE V3021 V) = Fi.3&X10™
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I0HQ2(MA)

MEAN

DEVICGE TYPE: CD4013 CMOS DUAL D FI/f

MFG: 868 3 DEVIGES TJEST DATE 06—-22-83
REF - JPL LOG 1176 DATE CODE 3352V

-3.D4 B

-3.55

_4.06-

-4.58

~5.09 4

-5.60

) 2D

5.11 A

—6.62‘ 1

n// \ /
// = \ /

"7.13 . T+ ko I R T .1 33 24100817 .1, 131 I R J.31.3 4 . . T . T.i1. 45014 1. . T. i
PRE- 1.5 2. 3. 4 s, 6 6. 10% 15 2 3. 4. s 6. & 10°
RAD ) )

D0SE, rads{S.) Co® Ganmas
(4)I0HY2 (V0=13.5V) 1IN MA: V8 DUOSt
TABLE OF NOPML STANDAPD DEVIATIONS
CURVE DOSE, rads[S:)
DOsSt 0.0C0 1.063 2.6 5.063 1.064 2.064 3.064 5.064 1.3
STD. DEV. _338% 3402 .3365 3539 IAXAX . 27EI .ET7ET 1. 727 IXAXX
INITIAL MEAN VALUE 10HO2IMA) = —7.01X10%
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MEAN VOLO2(MV)

DEVICGE TYPE: (D4013 CMOS DUAL D FIF

M-FG: SGS 3 DEVICES TEST DATE 0&E-22-85
P&t - JPL LOE 1176 DATE CODE 332Y

19.50 &

i7.96

O 41 -

4.8

3.39- —f

11, d€

/:E

19.24 A

§.62

] /
e B ]

7-15 . 1T &« & o T 1.1 I SR S PR EERD A~I:Il~l-?~1‘,l\:|“~-ﬁnu‘,“~;. v m o os doa dagdad Rl
PRE-- 1.5 2. 3. 4 8. & s 10% is 2 3. 4 s, 6. 10°
PAD )

DUSE, rads(S.) Ca®° Gonncs
VIIVALY2 (T19=50UA2Y 1IN MV: NS DUSstE
TABLE OF NORPMAOL STANDARD DEVITTIUONS
CURVE DUSE., rads[S:)
DUOSE 0.960 1.003 2.8 S.0E3 1.0E84 2.0E4 3.084 S5.0E4 1.0
SiD. DOV, 2706 .29€7 .5910 4077 ..123%5 3791 .%S3F7 2.065 2.338

INITIAL MEAN VALUE VOLO2IMV) = +7.&7X10%
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[1oLO2(MA)

MEAN

DEVIGE TYPE: (GD4013 CMOS DUAL D FIf

MFG- 8GS 5 DEVICGES TE8T DATE D6-22-€3
PEF:- JPL LOG 1176 DATE GODE 332V

9.11 T

| | *

9.04

£.9%

§.91 —

6.64 4

&.64 Z
1 /
\\

iy

8.57 S SrSr B TR P SN Wit Sy o B 2t b U % B 0% S IPE DIV S (Y T B Sy R S SPRE I R SECEESFIN I SR S S ST E ER IY I SR I

PRE- 1.8 2. 3. 4. s. & & 10% 15 2. 3. 4. S &

RAD )
DOSE, rads(S.) Co% Gammes
(6210002 (VJ=1.5V)> IN MA: VS DOSE
TARLE OF NOPMAL STANDARPD DEVIATIONS
CURVE DOSt., radslS:)
DOSE 0.000 1.24(3 2.1E3 S.0E3 1.0E4 2.064 2.064 S5.084 1.063
STD. DEV. 2359 .2301 .2327 .2430 .i717 .1769 ..1460D 3857 .401€

INITIAL MEAN VALUE 10L02(MA) = +8.59X10%
* DEVICE PARAMETER FAILURE
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PARAMETER MEAN VALUE

DEVICE TYpPE: CD4033 Dual D FIF

MFG: SGS 3 DEVICES TEST DATE 30-29-8¢6
REF = JPL 106G 31204 DOTE CODE 352Y
4

104
8.3 A
N
5.3 [ 1}

L-"_: — I N \
{j_“
; B\

_]03 3 j \ X
] LN
6. \l
. + -

1
3. - ~ B l
2..;

I I [

102 - / I
6." /

o]
5.:
e / //
2. _ /
| i |
10t - [
e /
g —
6_?}——41 /
L el
——QJ TR 3 4 1di F I 3 APl gd A BT T T JA-TSJ‘T_A-}A_ PR R LR IR T R Cad 1o lgedidd o ey TV IALY ERERREZRE]
Sgg- 10% 35 e 3. 4. 5 6. 6.10° s 2. 3. 4. 5. %ORJOOL 6102, a6u0%2. 4.6
DOSE, +ads{(S,) Co*? Eammas TIME, havurs

PARAMETERS

CURVE A: (3 1TOHTINAT
CURVE B {27J0L (NAT
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1.7

PARAMETER MEAN VALUE

DEVICE TYPE: CD4013 DUAL D fIF

MFG: SGS S DEVICES TEST DATE 10-29-86
REF: JPL LOG 1204 DATE CODE 332Y
i T~
MR Sa— \
i I~
\\

a N
N\

o8
pry
. 8
%0 ’%/ D
'30 LR IS PRI r BRI ED RN L I A PSR 3 MR K 4 T v d igd ad B AT N R 1 s sad 4o giladda s sad 14 ogedadanlf o 30l IA-‘-JA‘
PRE— 102 1.5 2. 3. 4 s 6 a10° 15 2 3. 4. 5.6 _ 10%. 461D'2. 4.610%2. 4.s.
RAD o £OR ]
DOSE, +cds{S1) Co® Gammgas TIME, hours

PARAMETERS

CURVE A- (31 VIN3-ON ']
CURVE E: (3) VINS-ON v}
CURVE C: {61 VING-ON 9]
CURVE D: {91 VINIO-ON (V)

* ANNEAL
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PARAMETER MEAN VALUE

DEVICE TYPE: (D4013 DUAL D FIF

MFG: SGS 5 DEVIGES  TEST DATE 10-29-&6
PLF: JPL LOG 1204 TE CODE 3S2V
185 ?——i\\
\\
\\
RN
- i
~J
Q\
‘\_\

yd

Y

i.2¢e T /&/
43/
i.20 - EEEE TR EE R R R IR I L R R EAREY ] 13‘1. IERTE IREOREE LR LR I K B I UL 2 RNt JOR ST R L2 EA S EE IR e 2
PRE~ 102 15 2. 3. 4. 5.6 &10%° 15 2. 3. 4. s, %Opm%. t.61D%2. 4.610%2. 4.6,
DUSE, rads(S:) Co® Gammas TIME, hours
PARAMETERS
CURVE A: v41  VING-OFF (V)
CURVE B: 1Y VINE-OFF (V)
CURVE C-: (&1 VINO-OFF (V)
CURVE D: V107 VIN11-0OFF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4013 DUaL D FIf
MFG: SGS 5 DEVICES  TEST DATE 10296
REF - JPL LOG 1204 DATE CODE 3352Y

o AN
| ///Cir/ s \/\é

©5.20 —

t— —

| %
o9.20 F—— \\ “’/ /\ﬂ¥
] —4 | ) “— / s

| \B\ \/ ,’5//2
A

—

&5 _00 R R TR N R R R TN YT XL T YRR EE LX) 13,3. T T o rannry 1t R P RN TS NN S P S R TITI PR RS PR R I 7T 4T 2
PRE— 102 1s 2. 3. 4. s.& 6.10° i1.s 2. 3. 4.5 6. p:lD°z. e.640%2. 4.610%2. 4.6,
DOSE, rads(S!) Co®° Gammas TIME, hours
PARAMETERS

CURVE A: (191TFQ1 INS)
CURVE B: {20)TFO2{NS)
CURVE C: 121 1TRO1(NS)
CURVE D: {221TRO2(NS )
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4013DUAL D FIf

MFG: SGS 3 DEVICES TEST DATE 10-29-846
REF: JPL LOG 1204 DATE CADE 332Y
62-60_ \\\
»\_\N
] .\\€>c
&1.02 — \\
.\'\,\ \. /‘_b\ﬂ‘ f
e . D Tt e e |
4 \f /
59,45 A
. \ \ // t
b——— 1 N
56.30 -
|
”—_&\\‘\_
N“\N.\ﬂB
34-22 \
5355 \\\%\\
31.37 /
il
| A
50.90 IR R RN R I I R IR I R R R LR R R LY LT T 2 ' P P R R P E PR I PP NS FI ST PER NPT R e v Y B
PRE— 102 15 2. 3. 4. 5.6. .10 1.8 2. 3. 4. 5.6 10%2. 4.61D2. 4.610%2. 4.
RAD

DOSE, rads{Si) Co® Gammas

CURVE A
CURVE E-
CURVE C-
CURVE D:

PARAMETERS

(231TPLHQ1(NS)
124 1TPLHA2({NS)
(23 1TPHLO1(NS)
126 1TPHLA2 (NS
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4013DUAL D FIf

MFG: $S8 S DEVICES  TEST DATE 10-29-86

REF: JPL L0OG 1267 DATE CODE 8321

a.: Jﬂs*
q 7}5{\&‘
% 7 4
2.: / B\B\¥
13% X/ ~
105 h / /
e? 7 ¥
X ~
8- 77
3.3 /
‘.-J
3.4 / /
. AW ;
4 s )4 //
. [/ /
N /
o / A
3.5 //
2.3
= / /
-53 y 1
3 3 / /]
107, 3 7 7
3 7 7
- yd A
e 74 7
N / /
i v
1.5 //
10° 7 ~
2.3 7
£ 1
3 ~
o3 / -
'ehE / I e
R S A e A VeV TR A
PAD EOR

DOSE, vrads{Si) Co®® Gammas

PARAMETERS

CURVE A: (177eH{NA)
CURVE B: (211QLINR)Y

* ACCELERATED ANNEAL
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PARAMETER MEAN VALUE

DEVICE TYPE: ¢D4013 DUAL D FIf

MFG: S88 S DEVICES TEST DATE 10-29--86
REF: JPL LOG 1267 DATE CODE 8321
2.14 9 4
19 \
57 4

-1.92

328 A

4.63

-3.9¢ \\\

_8‘69 i Y LSRR ) 13 LD 3 T T . [] [} 4 L & & LER [IREELRERE I BT DL LD IR IR I
PRE- 3. & s, 6. s. 10° 1.5 2. 10%2. 2.6.i0%2. 24.6.10%2. a4.6.
RAD ) EQR )

D0SE, +ods(S:) Co% Gammcs TIiME, hours
PARAMETERS
CURVE. A: V31 VTN3-ON (V)
CURVE B: (3] VTNS-ON (V]
CURVE C: (61 VTNG6—ON (V]
CURVE D: (@) VINI1O-ON (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: ¢D4013 DUAL D f7IF

MFG: SSS S DEVICES TEST DATE 1D-29-86
REF: JPL LOG 1267 DATE CODE &221
2.13?,______
T
8
_'59- L
-1.96
e \ //9
—-4.69 \\
6.7 o //
\\ /9/
—7.42 A
B
(o}
T
-8&.78 T % T T TTT T —T ro— T ¥ T T R T LA R L B R 2 L L
PRE- 3. 4 5. 6. 5. 10° 1.5 2. 10%2. 4.6.D%2. 4.6.10%2. 4.6.
RAD EoR
DOSE, rads(S:) Co® Gamnmaos TIME, hours

PARAMETERS

CURVE A ‘4] VIN4-OFF (VI
CURVE 2 {71 VIN8-OFF (VI
CURVE C: (€7 VINO-OFF (VI
CURVE D {101 VIN11-OFF (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: CD40313 DUAL D FIF

0

M-G: SS§ 35 DEVICES TEST DATE 10-29-E6
REF: JPL LOG 12467 DATE CODE €321

80.40 :

59.37&——?~ —] - /

=8.35

] L
4 \\e/

s1.3%2 /

56,30 — ] 4

33.27

34.20

33,22 2]

o N
—
4 /’__/
y _—-_________.AP-—-"""

&-m ;) 2y T _-.I‘-T':'.‘IIIA NEERE] LR ] T 1T E] T 3 Ll T ‘IA‘JAIA.JAJIXX IREE T EY LD Bty s pdild
PRE- 3. & s, 6. 10° 1.5 ) 10%2. 4.610%2. 4.610%2. a.e.
RAD . o £

DOSE, raods{S:) Co® Gommas TIME, hours
PARAMETERS
CURVE A: (191TFR1IINS)
CURVE B: (201 TFQ2(NS)
CURVE C: (2171TRQ1(NS)
CURVE D- (221TRQA2INS )
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4013 DUAL D FIf
TEST DATE 10-29-8¢4
DATE CODE 8321

MFG: 88§

5 DEVICES

REF: JPL LOG 1267

54.20 & ——c
- _\'-*—1\ /\
] p
52.95
P —
51.70 \\
- -1 ua—
] /D
—— ] D
B \n—-+ P e @
50.45
Q—_T\
\
\\
49.20 [
— \
\ A
\\4\ / T
- >\

41,93 \\ L )

46,10 \

] \ 2

43,43

- ~
\\ﬂf\\ ///)r’///

44.20 1 T ’ SEPIES b Y- SR o as SFI B SENFI SEEINE B¢ SR S —T T T P T T L T T T T
PRE- 3. 4. 5. 6. s. 10° 1.5 2. 10%2. 4.6u0%2. 4.640%2. 6.
RAD ) E0R i

NUSE, +ads(S;) Co®® Gemmas TIME, hours
PARAMETERS
CURVE A: (23 TPLHQI (NS
CURVE B~ 24 )YTPLHQZ2 INS]
CURVE C: 25 1TPHLQL (NS
CURVE D- 126 1TPHLOR2INS Y
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PARAMETER MEAN VALUE

DEVICE TYPE: (D403 DUAL D FIF

MG:- SSS S DEVICES  TEST DATE 10-29--&6

REF - TPL LOG 126¢€

DATE CODE £321

10% -

W e
s
) 4

N
i

-
7.

—
o
[73

te ey o
N

SN

R

-

[
(o}
-

<
~N

H
T
i
|
i
<

ta .o~ rr

N BRI 4 riu,;“' SRV iT T URTI L (R, U UG SRRVt

n

N

-y
o

[T SV T .
o
+ERNRHITE W M TH N1 <01

N

*
(}! .

(e

[

Q
[
1

. LY S ¥ Yo 3

[y
[7, B

—
o
[=]

. ' PO
{4150 T3 WG (FTS SUNSUTIM I 1 18 UM L Y

/
7
/

oA o
PR

£/

ta

y/4

/

~
USRI

i

10°
PREL-
PAD

T IS R R N R R I I R R SR R AR

LR T -
5.6 6.10% ;s 2. 5. 4. 5.6. 6.10°

DOSE, #ads{S.) Co®® Gammas

PARAMETERS

CURVE A: CVITIEHINAD
CURVEL B~ 121700 NA)
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PARAMETER MEAN VALUE

DEVICE TYPE: (D403I3 DUAL D fFIFf

MFG: SSS S DEVICES TEST DATE 10-29-86
REF : JPL LOG 1268 DATE CODE 8321
2.11 g__a -
J1e — \\
~.54 \
~ )
--1.87
3
i ‘4%
V4
-
—-4.52
V4
-5.54 - 72’
— . /
<17 1 6 1‘
| B
—8 .49 - N 32 T N TR R A S AN A M N SR TR ) TX IR LR <] TT T T e Tt NS B IR
PRE- s.6. 8.10% .5 2. 3. 4. s.e 6.10° L 10%2. 4.6.10%2. 2.610%2. a.6.
RAD eor
DOSE, raods(S;) Co® Gommas TIME, hours
PARAMETERS
JURVE A: {3} VINZ--ON (V]
CURVE 2: (ST VTINS-ON (Vi
CURVE C: (6] VTN6—-ON (V]
JURVE D: (21 VTIN1D-ON (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: QD4013 DUAL D FIf

MFG: SSS S DEVICES TEST DATE 10-29-84%
REF: JPL LOG 1268 DATE CODE 8321
R et e s e e
- \\
_.5—1
-1.88 -
~2.20 A
4.52 g
) V4
5,54 - -
7.17
|
-8 .49 Tt .2.-; N I a e IR A N DML S LR W = ‘.oun..;“nuu DULERRY oIy .éu..lf..
PRE—- s.¢6. 8.10° :55 2. 3. 4. 5.6. &.10° . 1072, 4.6.10%2. 4.610%2. a.6.
PAD i 60 EOR
DOSE, +ads(S:!) Co® Gammas TIME, hours
PARAMETERS
CURVE A: v4 VTN4--OFF (V]
CURVE B: VT VTN8--OFF (V)
CURVE C: (&5 VIN--OFF (V]
CURVE D- V195 VIN11-OFF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: CD4013 DuAL D fIF

MFG: §SS 3 DEVICES TEST DATE 10-29-86
REF: JPL LOG 1268 DATE CODE £323
&2.40 —
/ g
40.3% f \(;//
&

6.
= T 8|
N [~ B
n Remrdlh
] y )
4 5 10 D
i \
54.20 4———4——= — | o 3 ——
4 /./ \
_// \?
§——it |
2.3
50.10
+.03
“.m_ T 3.3 31 :3 ‘da:2:4 & » &4 T . 1. FREEE PO BN Y YR E I R 3.1, 13‘[4 T -3 .4 & 4 AA:II.I{AL.“-I e L R T 1.3 4 . | <%
PRE—  s. 6. 6.10% .5 . 5. 4 S.6. 6.1D° 1.5 2. 10%2. ¢.610%2. 4.61D%2. a.e.
RAD P £op -
DOSE, +ads{SJ;) Co® Gommas TiME, hours
PARAMETERS
CURVE A- (191TFQI1 (NS
CURVE B~ 201 TFY2(NS )

CURVE C: (211TRO1(NS)
CURVE D: (221TRY2INS)
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PARAMETER MEAN VALUE

DEVICE TYPE- (D4013 DUAL D FJF
MFG- SSS S DEVICES  TEST DATE 10-29-86
REF - JPL LOG 1268 DATE CODE 8321

fr—td | A \ Py

— | |

51.95

h— —m"‘-a

49.10

2637 S

&7 .43 /

——=2 4 ﬁs\n /%——LB.\E/

] 5\5//
‘5.20 - 3344 3 2% . 48.%. I?'J T . T .1 & 4 1 V. Lagpdadagiada 141, L 547- 1TL.E T IR I L R R I Y R
ggg—‘ s. 6. 6.10% 1.5 2. 3. 4. s.6. 8.1D% 1.5 2. 10°%.. 4.6.10%2. «.61D%2. as.
‘ DOSE, rads(Si) Co®® Gammas TIME, hours
PARAMETERS

CURVE A: V23 1TPLHA1 (NS)
CURVE B 124 1TPLHQR (NS)
CURVE C: 1231 TPHLR1 INS)
CURVE D~ 126 1TPHLAR (NS
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: S56S 4 DEVIGES TEST DATE 08-13--88
REF: JPL LOG 1378 DATE CODE 98822Y
7/
/
/
/
////
//
-
//
y7i
V/i
////
7
ik
i/
y/i
J/4
/i
/
/4
- ya
y 4
//
/4
y/4
Yy
77
Y74
A
PR SER c
—
B s -
R 4 * - . 14 ¥ T a 1 K] 1 ry T [] E] v 1 T & 4 T & & & & 3 . 7 k] I
PRE~ 103 1.8 2. 3. ‘. 5. &. 8.

DOSE, rads(S;) Co® Gammas
20 rads/sec Dose Rate

PARAMETERS
CURVE A: (1} IDSN(6)-ON A/
CURVE B- (27 1DSN(6)-OFF {A)
CURVE C- (37 IDSN(10)-ON €2)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG:- S85 4 DEVICES TJEST DATE 09-13-88
REF: JPL 106 1378 DATE CODE 98822Y
2.800-10 = ’4/5
L_T : A 4 ....—-—-'R/x
2.591-10
2.3946—10
2.123—-10 ~-
1.987-10 A
1.784-10
1.381-10 o
7 B 8
1.38-10
] B B
3 /‘h B p=
i: P
. c 5 1
117540 - e T T T & “a-'_——:-—:—ﬁ.. o T -
PRE~ 103 1.5 2. 3 4 s 5. 8 1ip*
RAD

DOSE, rads(SI1) Co® Gommas
20 rads/sec Dose Rate

PARAMETERS
CURVE A~ (4] IDSP(61-OFF €2)]
CURVE B~ (31 IDSP{61-ON (Al
CURVE C- 61 1DSP{101—-OFF (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: SG6 4 DEVICES TEST DATE 09-13-88
REF: JPL LOG 1378 DATE CODE 98822Y
1.56
K\
AN
- \\BB\
—
o 7 \\ \E\
] A e
.92— c \ &i
“ A \
. O\
-0
] \
-.37 X
"-6? \
—x-m b [ & 0 | S R ) [] L T F &t T & T b F 0 & 1 b R L D [y
PRE- 10°3 1.5 2. 3. 4. 5. 6. 104
RAD o
DOSE, rads(S;) Ca® Georxmas
20 rads/sec Dose Rate
PARAMETERS
CURVE A: (71 VIN(6I-ON (VI
CURVE B: (81 VIN(3I-OFF (VI
CURVE C* (] VIP(i10]-ON (VI
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PARAMETER MEAN VALUE

-1

-1

~1.

~1

=1i.

=1.

W42 \\

DEVICGE TYPE: HCH4007 INVEPTER
MFG: SGS 4 DEVICES TEST DATE D9--13-88
REY: JPL LO6 1378 DATE CODE 9&&22Y

: N

| N

a4
7
7

NDOSE, rods{(S:) Co®? Gammas
20 rads/sec Dose Rate

PARAMETERS
CURVE A: v310) VTP {61-0FF (V)
CURVE B: (3131) VIP{31-ON (V)
CURVE C: (121 VTP{101-0FF (V)

5-104

>1
o \
= ) \
19 0 3 0 3 PR B ) 0 3 0 DR B A R B O B g EE T T
PRE- 10° 15 2 3. 4. 5. &. . 104
RAD




PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: SB8S§ 4 DEVICES TJEST DATE 09-15-88
REF: JPL 106 1379 DATE CODE 96822V
2.3
2.3
1.57 /
1073 3 /)
8.2 o /
6. //
5.2 //?[/
4.
3.:
/
c//
|V
/ /
17
//f‘A
7 /
/
[/
1
,f /
17
77
[/
/
i
Fivi
//
3.5 //
107° 3 // |
8.3 77
5.3 /
$:3- 7
. 7 4
3.
2.1 -
1.5 —# B
10710 3/ —=—f-——5— P
PRE- 103 1.5 2. 3. 5. & a. 104
RAD
DOSE, rods(S1) Co® Gammas
0.5 rads/sec Dose Rate
PARAMETERS
CURVE A (1) IDSN{61-ON
CURVE B: (21 IDSN{31-OFF
CURVE C-: (31 IDSN{101-ON
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: §S8S 4 DEVICES TEST DATE 09-15-88
REF:- 3JIPL LOG 1379 DATE CODE 98822Y
2.775-20 — o
. \\\l i ) ‘yNir////J?——
] A
2.976-10
2.381-10
2.184-10
1.9687-10 4
1.791-10
1.394-10 4
1.397-10 /E F ]
;__ — B y:-zi //
] \\ ”_10/,./‘9’/‘-
1.200-10 T T R S e T T lUu_l—_:-‘TAIAl:XI-I.IIIIaJ T
E’gf— 103 i5 2 3 4 s. i3 8 104

DOSE, +ads{(S:i) Co®*® Gammas
0.5 rads/sec Dose Rate

PARAMETERS
CURVE A: (4] IDSP{46)-OFF (Al
CURVE B: 31 IDSP(3)--ON (A)
CURVE C: 6] 1DSPCI0I)-OFF (A)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF 4007 INVERTER

MfG: S8S 4 DEVICES TEST DATE 09-13-88
REF: JPL L0868 1379 DATE CODE 9&6822Y
1.53\‘\
_\\\
-\\
130 \x \a\
% \r\
1.06-‘4 \ \
v N N
e
- ~. ™~
_ \»A\
ANN
© \\\
\\\
N
PRE~- 103 1.5 2. 3. 4. s. &. 8. 104
RAD

CURVE A:
CURVE B:
CURVE C:

DOSE, rads(S:) Co® Gammas
0.5 rads/sec Dose Rate

PARAMETERS

171 VIN{&I-ON (V]
(81  VIN(2)-OFF (V)
(91 VIP{1D1-ON (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: HCH 4007 INVERTER

MFG: S6S 4 DEVICLES TEST DATE 09-15-88
REf - JPL LOG 1379 DATE CODL 96822V
-3.21
]5\
SN
AN

ST
RN

-J.LO‘ \ \

-1.7 — N N

NN Y

~1.%

—=1.'10 ™ R Lt T T T T O I ]

PRE- 1103. o ‘-4.5‘ o 2. 3. 4. 5. ‘. 8. 104
RAD

DOSE, +ads(S;) Co*° »Gcmmcs
0.5 rads/sec Dose Rate

PARAMETERS
CURVE A: 107 VTP (6 1-0FF (V)
CURVE B: (111 VTP({31-ON W)
CURVE C: (121 VTP (101-0FF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF 4007 INVERTER

MFfG: 588 4 DEVICES TEST DATE 09-19-88
. PEF: JPL LOG 413860 DATE CODE 9&822Y
10 N i b
V)
S /4
.
N ] //
1.3
1077 3 //
E /A
6.3 //
5.3 1 [/
2.3 //
g C}
3.- 9
2.4 //
153 //
1078 3 //
8.3 V/i
e /
5.3 /
/
53 /
//
107 /
8.7
6..E ///
S.E —
4.3
2-;5 A //
1s¥ _’ﬁ/
4 B
107% ﬂ’ — ﬁ
1 T T T T T T T T 1 T 1T T
Sgg- 103 1.5 2. 3. i 5.
DOSE ., vads(S:) Co® Gommas
PARAMETERS
CURVE Q- \11 IDSN{61--ON (Al
CURVE B : 121 IDSN(31--OFF (A
CURVE C: {(3) 1IDSN{101-ON (A)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCf 4007 INVERTER

MFG: S@$§
REF: JPL L068 1380

4 DEVICES

TEST DATE 09-19-88
DATE CODE 98822Y

2.700-10 K

\/

.

/

2.512-10

2.325-10

2.131+-1D

1.M2-10

CURVE A
CURVE B:
CURVE C-

rads{Si) Co® Gaommas

PARAMETERS
(4) 1IDSP(6)-0OFF Aa)
(3) IDSP(3)-ON A
6] IDSP(101-0OFF (Al




PARAMETER MEAN VALUE

DEVICE TYPE: HCF4D07 INVERTER

M{'g: 868 4 DEVICES TEST DATE 09-19-&8

J-ﬁk REF: JPL LOE 1380 DATE CODE 98822Y

N

1\
1.38 7 %&\\ﬁ\\

\
1.21 \ \ . \\
i.B \\\\
&2 \\

* NN

T c t\\

CURVE A:
CURVE E:
CURVE C:

1.5 2. 3. L. S.

NOSE, rcds{S:) Co®® Gammas

PARAMETERS

v11 0 VIN{SI-ON V)
(&) VINIZI-OFF (V)
(®) VIP{3101-ON (V)
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PARAMETER MEAN VALUE

-1.

-3 .%

.47

-1.

~1.:

.42 4

.43~

DEVICE TYPE: HCH4DOT INVERTER

MFG: SGS 4 DEVICES TEST DATE 09--19-&€

REF - JPL LOE 13€0 DATE CODE 9&g2ey

PRE—
RAD

103 . 1.5 2. - 3.

DOSE, radsi(S.) Co®® Gommaos

PARAMETERS
CURVE A~ (101 VIP{61-0FT" (V]
CURVE B: v11) VIP{31-ON [V}
CURVE C: (12) VIP(101-0FF (V)
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PARAMETER MEAN VALUE’

DEVICE TYPE: HCF 4007 INVERTER

MFG: 565

REF: JPL LOEB 13868

4 DEVICES

TEST DATE 09--19-88

DATE CODE 96622Y

.y

S
Nkl 6 &
g

s
S -
N Woans & J-l

[
(o]
T
Y i s

[
o

y
/A
/4
E 4
/
3 C{//
W/
/i
V/i
e /i
/
3 [
/
/i
Vi
/
/
Vi
Vi
y/d
y
Vi
7
J
/
Vi
J -
J/d
/i
Vi
5
T
/
o
el
] B
; S — T T ) ; } S S S e ¥ ’] T T S T T‘J
2. 3. 4. 5. 8.

CURVE A-
CURVE B-
CURVE C:

DOSE, rads{Si) Co® Gammaos

20 rads/sec Dose Rate

PARAMETERS

(1) IDSN{&1-ON
(21 IDSNI3I--OF
(3) IDSN{3101~ON

5-113
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PARAMETER MEAN VALUE

DEVICE TYPE:- HCF4007 INVERTER

MFG: 865 4 DEVICES TEST DATE 09-19-88
REF: IPL LOG 1388 DATE CODE 98822Y
2.442-10 —
2.250-10
2.056-10 —
166110
1.67310 —
1.48%-10 -
e o B
; ) . -
1.292-1 ——— —
" |
— /+——e c
4 e —— b
1.100-10 g e ——1s . .J;.,.xjﬁﬁ.‘:{”‘/ﬂ
PRE—- 103 5 2 3 4. 5 6. 8
RAD
DOSE, +ads{S;) Co® Gammas
20 rads/sec Dose Rate
PARAMETERS
CURVE A (41 I1DSP{SH1-OFF (A)
CURVE B- (J3) IDSP(31-ON {A)
CURVE C: (61 IDSP(101-OFF (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER
MFB: 8565 4 DEVICES  TEST DATE D9-19-88

REF: JPL 106 1388

DATE CODE 98822Y

/

pd

—.&7 R—
PRE- 103 i.
RAD

CURVE A-
CURVE B-
CURVE C:

T 2 M BT Y T a1 T 31 71 -+

2. 3. 4. s,
DOSE, raods(S1) Co®® Gammas
20 rads/sec Dose Rate

PARAMETERS

1)
(8)
(9]

VIN{61-ON (V)
VIN{3)-0FF (V)
VIP{101-0ON (V)
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PARAMETER MEAN VALUE

-1.

-1

DEVICE TYPE: HCF4007 INVERTER

MFG: S6§ 4 DEVICES  TEST DATE 09-19-88

REF - JPL LOG 1368 DATE CODE 98822Y

5-116

I
o \\ \
N \\
~
- \\‘\‘
01 \\x
» NN
\\ :
&1
[#]
Y
.&5 3 T P} T ] T 1 1y 4 1 ] 3 3 - ] T 1 1] ) IS
PRE- 10 5 2. 3 4. 5 6
RAD
DOSE, +ads(S:) Co® Gommas
20 rads/sec Dose Rate
PARAMETERS

CURVE A: (1071 VTP ({46)-0OFF (V]

CURVE B: (111 VTIP{3)-ON (V]

CURVE C: (121 VTP{101-0FF (V]



PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: S8S 4 DEVICES TEST DATE 10--03--88
REF: JPL LO08 1389 DATE CODE 98822Y
1074 3 —
.:_' /
g- y Anit
42? 7
3".
1
1.5 ,
10‘2 -
5 4
4
-:-: /
3.3
2 ] /
1.53 V4
10~% 3 /
8.
g -
. 7
5 7
. /
1.5 /[
10*;. /
6. /
3: —7
N /
2. /
'L": {
10_:: é 1
"3 i
5. P
4. P
3.z ptd
3 P
2.3
i.59 s
10-‘9 E //
8. A
4 ~
3. P
2. / /
i e - B s
10‘: - —
. T T T T T 3 CR S T T T T Y T T T 71 T
ggg— 10° 1.5 2. 3. 4. 5.
DOSE, vwads(Si) Co® Gommas
0.0116 rads/sec Dose Rate
PARAMETERS
CURVE A- (11 IDSN{61-ON (€2D)]
CURVE B 12) IDSN{3)-0FF (A}l
CURVE C-: 131 IDSN{i01-ON (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG: 568 4 DEVICES TEST DATE 10-03-88
REF: JPL LOE 138% DATE CODE 98822Y
2.700-10 -
f——48
A
2.508—-10
2.317+-10
4
2.125-10
1.933-10
1.742-10 —
1.350-10
1.336-10
- B
v C
+4&7-10 £ T res— 4?4\
PRE- 10° 1.3 2 3 5
RAD .
DOUSE, vrads{Si) Co® Gammas
0.0116 rads/sec Dose Rate
PARAMETERS
CURVE Aa: (4 1DSP(61-OFF (Al
CURVE B: (3) IDSP({31--ON (A)
CURVE C: (6) 1DSP{101-OFF (A}
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PARAMETER MEAN VALUE

DEVICE TYPE: HGF4007 INVERTER
MFG: 8§85 4 DEVICES  TEST DATE 10-03-88
REF:- JPL 106 1389 DATE CGODE 98822Y

1.54

%
/////

.41 A \

A3

-39
3 N\
-4
-2 T T T T T "I T T T ] T 1 T 3 1 TT T TV
PRE- 10° 1.5 2 3 ¢ s 8.

DOSE, vads(Si) Co®® Gommas
0.0116 rads/sec Dose Rate

PARAMETERS
CURVE fA- (11 VIN{6I-ON (V]
CURVE B- (81 VIN{31-OFF (V)
CURVE C: (91 VTIP(10i—-ON (V)
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PARAMETER MEAN VALUE

~1

DEVICE TYPE: HCF4007 INVERTER

MFG6: 565 4 DEVICES TEST DATE 10-03-88
REF - JPL LOG 1389 DATE CODE 98822Y
.43 \
48
%—1
63
70
ol
84 T T ] T T 1 T T T T T T T T
PRE- 103 1.5 2 3. 4 S.
ap

CURVE A-
CURVE B:
CURVE C:

DOSE, rads(S;) Co® Gammas
0.0116 rads/sec Dose Rate

PARAMETERS
(1071 VTP {S1-OFF (V)
(117 VTP(31-ON (V]
(3121 VIP{101-0FF (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4007 INVERTER

MFG:- 568 4 DEVICES TEST DATE 10-10-88
REF: JPL 1LOG 1390 DATE CODE 98622Y
2.4 i
1.55
53 /4
1073 7/
62 /4
§- 7/
43 77
33 y/4
i v/
1.59
106 /
8.3 //
ﬁé JZ/
e 4
3.3 )/
VA
153 7
1077 /
8. /4
: § 7
s. Vi
4.‘_ 4
3.3
/
-8 3
i0 6'3 7
¢ 3 /
5. V4
4. . /
NE /
/
1.55 VA
1079 3 /
8.9 V4
. A
¢ y/i
4. y/d
3 /4
2.: A
1. =
c ___— B
8. 1 3 T T Ej i T T 3 L3 Yy 3 T T T T T T T T T T
ggg— 10 1.5 2. 3. 'y s.
DOSE, vrads{S]) Co% Gammas
0.0058 rads/sec Dose Rate
PARAMETERS
CURVE A: (11 IDSN{461-ON (Al
CURVE B- (21 IDSN{3)-OFF (Al
CURVE C: (31 IDSN{3101—-ON (Al
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PARAMETER MEAN VALUE

DEVICE TYPE:- HCF4007 INVERTER

MFG: 888 4 DEVICES TEST DATE 10-10-88
REfF: JPL 106 1390 DATE CODE 98822Y
2.600-10 -1~ ﬂ ﬂL
V7
2.406-10 e
2.27+30
2.02%-10
183310 R e
1.642-10
1.430-30 +
4 B _______,_._._——ﬂ/‘.
e
1.3856-10 e et
c D
4 k]
——‘—_P—‘__‘-—'__‘.
1.08F10 == I3 T T T T T T T T -T T T
PRE- 10° 1.5 2. 3

DOSE, vods{Si) Co® Gammas
0.0058 rads/sec Dose Rate

PARAMETERS
CURVE A: {41 1DSP{61-0OFF (A)
CURVE B: {31 10SP{461-ON (A)
CURVE C- (61 I1DSP({101-0FF (A)

5-122



PARAMETER MEAN VALUE

DEVICE TYPE: HCF4DD7 INVERTER

MFG: 58S
REF: JPL 106 1390

4 DEVICES

TEST DATE 10-10-88
DATE CODE 98822Y

1.58
] \\\
i \\\
1-35« \\ \
1.13 \\\ \
9°~ \ A
- i \‘.
] []
K-1]
45
22
-.01
".23 E) 7 * 3 0 T = T
PRE- 10° 1.5 2. 3.
RAD s
DOSE, rads{S!) Co®® Gommas
0.0058 rads/sec Dose Rate
PARAMETERS
CURVE A- (‘1] VIN{6I-ON (VI
CURVE BE-: (81 VIN(IIW-OFF (V)
CURVE C: {(9) VTIP{iD0I-ON (V]
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PARAMETER MEAN VALUE

DEVICGE TYPE: HCF4007 INVERTER
MFG- 8565 4 DEVICES  TEST DATE 1D-1D-88
REF: JPL L08 1390 DATE CODE 98822Y

o \

=136 e e

—-1.62

~1.49 T T T T T T 7 T T T T g T g T

PRE—- 10° i.5 2. 3.
RAD

DOSE, rads({Si) Co®® Gammaos
0.0058 rads/sec Dose Rate

PARAMETERS
CURVE A: (101 VTP (61-0FF (V1
CURVE B: (1171 VTP{31-ON (V]
CURVE C: (121 VTP {10)-0FF (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF40312  DUAL D-TYPE FIF

MFGE: SGS & DEVICES TEST DATE 07-19-8L
REF - JPL LOG 1340 a7 CODE 9E£14Y A
o] e
3.9 / — A e Y
1074 4 8 = W - h
¢4 A e s i N
I ise
5 7 I E—
W A—5 3 .
107, }a// | — _t
§-3 77 [ — -
z‘—i IE
g /] | - B
2,; Z/ .
= // - L
L A—b
10 o 3 7 | i
§-~ 1/ i
‘:g 1 — g
3 - -
o /] ,
52 7 — -
S It
1073 - /! - , -1
e —7 — : —
22 - ’
e / ;
N / = |
JO“: E 7/ | !
g:: ”// } i 1
R 7 ) ‘
2.3 /I - i
: !
JO":_; /1 -
& 7 -
3.5 // —
N 7 | ,
Y5 —— ——— i —
* T 7 S B Seatr IAENED BRI BRI I BRI A P RAFED Y I SR S D T T  puerer e rY I B 2 R RN AR N 1 R RS R I
ggg‘ 103 1.5 2. 3. ‘. s. &. ég‘;lo"z. e610%2. 2.610%: 2.640°

DOSE, rads(S5i) Co® Caommas
1.0 rads/sec Dose Rate

PARAMETERS
CURVE A: (37 1M a)
CURVE B: 12) WL (A)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCGF 4013
6 DEVICES

MFG: SGS
REF : JPL LOG 1360

DuAL D-TYPE FIF
TEST DATE 07-19-8€

DATE CODE $E814Y

1.9
N
] \b\
3.59 \\
| \ )
i \ \ ﬂ
] AN !
\\ D
\C?
- NN
. Y
: \\
.13 \ ‘J”,,/z’//yﬂ
T
47 7
|
! _7——12"__"9‘ ’—ﬂ’:
- 483 T T T T ! T P SUr I I SRS SUN 1 I R B R SRS SRS tlﬁ_ﬁﬁdu.x.uﬁmudu.nv-u
PRE- 103 s 2. 3. 4 5. 4. 6. 10%10°2. 4.61D%2. 4.610%2. 4.610°
PAD “OR

DOSE, +0ds{Si) Co® Cammas

1.0 rads/sec Dose Rate

PARAMETERS
CURVE A (3] VIN{ZI--ON (Vi
CURVE E- 31 VIN(3I--ON (Vi
CURVE C- 61 VIN{61}--ON V1
CURVE D~ +®1 VINTiIDI--ON (V]
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hours



PARAMETER MEAN VALUE

DEVICE TYPE: HCF4043 DUAL D-TYPE fIF

MFG: S§GS 6 DEVICES TEST DATE 01-19-88
REF: JPL LOG 1360 DATE CODE 96814Y
1.9
T~
T ————]
- =1 lc 1
_ S ¥
D
1.24 \
0 \ o
., ] T
22 l — !
-.13 /
Y ] i_—
]
i | !
| | '
! i B .
—-.81 T 1 T . 1 - l.l-lll,lAlltn.!l.l. l.l-Jl:T-.. v TigInd g 'y Xk N2 T R ..I.A.‘
PRE- 103 i.5 2. 3. 4. S. & 5. 10%0°2. ¢.610%2. «.610%2. 4610
RAD 0 £0R i
DOSE, rads{S:) Co® Gammas TiME, iaurs
1.0 rads/sec Dose Rate
PARAMETERS
CURVE A v4) VIN{41-OFF (V)
CURVE B G171 VINIEI-OFF (V)
CURVE C: (€1 VINI{9I-OFTT (V)
CURVE D- {103 VTN(113--0FF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4013 DuAL D-TYPE FIF
MFG: SGS 6 DEVICES TEST DATE 07-19-1]8
REF - JPL LOG 31360 DATE CODE 9&L£14Y
3.400-08 &
- V \ A
3.337-08 /
’ /c
3.2715-0t A //‘
~N /
3.212-0e N S /
17 \?\
3.150-0¢ N / 8 2
4
n \ /
\ o
3.067-08 S
3$.085-08 - N B\
1 D
\ \
\:\ ™
2.962-08 \\
2.900-08 —~ ' 31 T T T T L Tl I T ™7 Ti: 7 L R R LI 2 1T K AR I N X DS
PRE—- 10 1.8 2. 3. 4 s e, s. 10%10%. 4.¢1D%2. ¢.610%2. 46103
RAD . EOR
DOSE, +ads{S:7 Co®% Gammas TIME, hours
1.0 rads/sec Dose Rate
PARAMETERS
CURVE A: 13191 TPLHAQ1 (8)
CURVE B: 12071 TPHLQ1 (S)
CURVE C: {21) TPLHQ2 (8)
CURVE D: \22) TPHLQ@2 (8}
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4013

MFG: SGS

6 DEVICES

REF:- JPL LOG 13464

DuUAL D-TYPE FIf

TEST DATE 0€-08—€L
DATE CODE 98£14Y

/

i1

yavi
7

Fd

/

INTAR

VI NN X S
PP

44

%
o

107

[N ST, <] tr
ST

[
e

-
Q

[ V) m-uno-o-&-
. h

-
g
Ny & y

ta . N b
ru”uummﬁwmuuWMMMMHMW“~ﬂ“

1

I/

—
(@]
-

N L minos O
S

,
s

14

107

»
R TRITH

(AT - N N

i

6.5 *4:7
mi;;z:
E) CERaY + &

1.5

DOSE,

CURVE A:
CURVE B:

T

2. 3.

N L B SR

4. 5.

6.

vads{S:) Co® Gammas
0.5 rads/sec Dose Rate

PARAMETERS

1QH
oL

(117
21

al
al

5-129

1
£0R

I R

10%2.

XY

TIME,

R ERE R

Cdra
c.61D%2. 4.610%.

hours

I D RS

e
2
¢.610°



PARAMETER MEAN VALUE

DEVICE TYPE: HCF4013  DUAL D-TYPE FIf

MFG: SGS 6 DEVICES  TEST DATE 060888
REF: JPL LOG 13464 DATE CODE 9E€14Y
1.45 e
q\\?
-\
K \
N —
1.06 b\\\&‘\l \Q\&

/:

i

- 32 - \ /':/

.93 -t
| A
i /R’/ /!
.1.30 //
B///e
/2
B‘/

.—1«69 3 T ] M P . 3 ] T R PP S ] et B ' RS L TTI TN T T d qiad g d s T b i T
PRE- 10° i.5 2. 3. &, S, 6. 6. 1D% 10%2. 4.610%2. 4.610%2. 4.610°
RAD ) EOR e

D0SE, +ads(S)) Co%® Cammas TIME, hours
0.5 rads/sec Dose Rate
PARAMETERS
CURVE A: (31 VIN({3I-ON (V)
CURVE B: (4) VIN({6)--ON (Vi
CURVE C: (S} VIN{EI—-0OFF (V)
CURVE D 81 VIN(1i1-OFF (V)

5-130



PARAMETER MEAN VALUE

DEVICE TYPE: HCF4013BE DUAL D FIF

MFG: SEs 3 DEVICES TEST DATE 9-23-86

REF- JPL LOE 1171

DATE CODE 332V

e

RNQN
SR S,

[

CURVE A-
CURVE B-

SR

DOSE, rads(Si) Co% Gammas

PARAMETERS

L11I@QHINA)
121190 (NA]
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PARAMETER MEAN VALUE

JEVICL TYPE: 1CF40138BE DUAL D FIF
MG: €65 S DENVICES TEST DATE 9-23-&6
REL: TP LIE 1ud) 2A7L CObE I2s5eY

2.22

T4
1
:

.53"_ R T 7 7 I At SPEPY R Jv)‘IAJ‘r‘_’)A " T 7 ra O EEE A R
PRE~ 10° 1.5 2 3. (. s, & & 1DY is 2. 3. (5. &l
PAD .

NOSE, yads(S.) Co®? Gammas
PARAMETERS
CUPVE N {31 VINI-IN (vl
CURVE B - (57 VINS-ON vy
CURVL (- 61 VINE—-ON {V)
CURVE D- L2} VINIO--ON v
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PARAMETER MEAN VALUE

DEVICE TYPE: HCH4D1ZEE DUAL D FIF

MiG6: 568 3 DEVICES TEST DALGE 9-235-€6
PEY - TPL LIE 1177 DATL GODE 332V
.03~
pa—
\\
\ -
—y
R

.94 =

——F ~3
] \\\
4 \\ -

7 - ] . ~J \\‘

/

.12 - D

/
/
1]
////
7
/// /
/

4

.30

.43 T T — T 7 UMY SEEY I OF I Bry wArY Sry m A v S 2 B 20 Bl SRS R EEMERRIED BN AL SEEPEN S B

PRE- 107 ..5 2. 3, @ s & e 1D° 1.5 2. 1.
RAD ] ‘
DUSE, rads(S:3 Co® Gaommas
PARAMETERS

CURVE A: 147 VING-OIF V)

CURVE B 1Y VINEG-O+ (V]

JURVE O &1 VINS -OFF (V)

CURVE D= JA07 VONALG~=CF V)
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PARAMETER MEAN VALUE

~1.23 U

4 \\

\
N [
™~

PR ) \\
—1. 3D I ’\\\ ] .

. \

[~

. \\

N —_ |
\\
N\ A

-31.¢7 ] \ AV

| 1 ) \\ c
O \
1.5% ]

] T4

\\ N D

ot \5\ NN

) B
o )

] \ 3
-8 +— — \
—3.49 ™ T AR I AU EREEE PACEY B AL IOE RCERE Jv SRNCR T T T T — T

PRE- 107 1.5 2. 3. 4. 5. & & 1D as a2 3. 4S5, &

DEVICE TYPE: HCF4D13BE DUAL D FIF
MG6: 568 J DEVICES T£S8T DATE 9-235-86
REY: JPL 106 1179 DATE CGODE 352Y

PAD

CURVE A:
CURVE 8-
CURVE C:
CURVE D:

D0SE, radsi{S!) Co*® Gammas

PARAMETERS

(33) VIP3-0Y (V]
(135 VIAPE-OFT VI
145 ViP6-OFF (W)
(37 VTPIO-OFF (V)
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OLVICE TYPL - NCH4013BL DUAL D FIF

L

PARAMETER MEAN VALUE

%

v

M'E: SES 5 DHEVICLES TEST DATL 9-25-&¢4
REd - JPL OLOB Lu 1T DATE CODE 33572
S
\\\
[
—1 b
—
N
—
E—
A = ‘ AN
\Q
e N
%\ 3
\\
—_— e
] h
\‘\ ~] \
\\\
—1 |8
AN N
\ \
N "1; T  E—— TOTTTT T e S T T T
Rt— 10 3.5 2 3. & 5. &, & 1D° 4.5 2. 3.
DOSE, +nrds(Si) Co*® Gammas
PARAMETERS
CURVE A- 32) VP 4—-ON (V3
CURVE B (31%) VIPe—ON {v)
CURVE C: V347 VIiPo-ION v?
CURVE D- 13¢) VIP1i--ON (V)
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PARAMETER MEAN VALUE

€6.

£3.

€0.

77.

5.

1e.

69!

66.

MFG- SGS 3 DEVICES TEST DATE 9-23--&6
REF - JIPL LAG 1177 DATE CODE 392Y
N0
293 _ !
(o}
50- ""’T//T\
N -1 / ! |
///J ! :
//
e——— l ]
s 4
| |
. } I
00 f l
p—-—3 - = Bl
' 'p ,
23
——4h |
S0 —
\
\ﬂ
15 _ \
b——s— 1 | R !
]
\Lﬁ —1
\T\-
64.10 - T o T T T T T LI R I I B R T T T T
PRE- 102 15 2 3. &, s, 6. & 1O° 15 2. 3.

DEVICE TYPE- HCH4013BE DUAL D FIf

CURVE A:
CURVE E:
CURVE C:
CURVE D

DOSE, roads(S.) Co® Gammas

PARAMETERS

(193TF1(NS)
(20 )TF2(NS)
(2117TR1{NS)
(221 TR2(NS}
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PARAMETER MEAN VALUE

64.

63.

61.

60.

8.

36.

535.

33.

S2.

DEVICE TYPE: MCF4013BE DUAL D FIF

MFG: SGS 3 DEVICES TEST DATE 9-25-E6
REF: JPL LOG 1177 DATE CODE 352Y
€0
20 ¢ — — . /
60 - \\
p——19
T—]
[ ———
'\
T—
p -_____’——H\——-—__
L_...-—-J--—'”""—‘_—- \ A \
=1 \\\\\\\\‘\\8 \\\
40 D\_\ \\
&0
\ /
\\ \
§ -
’\
—~
p \\i/
60 \
00 1 e s e LA . PR A Tl adaal, s b IR X i v s 3 e 34 L) . T 4 LK) .
PRE—- 10% 1.5 2. 3. a. s & & 10° 1.5 2. 3. 4. S, 6.

RAD

CURVE A:
CURVE B:
CURVE C:
CURVE D:

DOSE, rads(S;) Co% Gammas

PARAMETERS

(231 TPLH1(NS]
(24 1TPLH2 (NS}
(23 1TPHL1(NS)
(26 1TPHL2(NS)
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PARAMETER MEAN VALUE

DEVICE TVYPE: HCF4013BE DUAL D FIF
MFG: SGS8 3 DEVICES TEST DATE 9--23-86
REF: JPL LOG 1178 DATE CODE 332Y

w
==

—
O
n
b 4oy

-
a

IO

. .
IS S W

"

@
i

i

1

T

i

i
]

10°
8. — =F
ﬁ:.: ﬁ_____________.__.----———f
6. B e e e s T [EEE [, S
ggg— 102 15 2. 3. 4 s &, 8 1D 15 2. 3. 4. s, e,
DOSE, rads(Si) Co®* Gaommaos
PARAMETERS
CURVE A: V11TAHINAD
CURVE B: 12110L{NA)
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PARAMETER MEAN VALUE

DEVICE TYPE: HCF4013BE DUAL D FIF

MFG:- 865 3 DEVICES TEST DATE 9-23-86
REF: JPL LO6 1178 DATE CODE 332Y
2.09
1.9 =
. \
\
.72 — \\ C
\.\
4 ]

NS

7

.80
.42 ] T T T T T 1‘1.114.1 T 17 7 T T g 1- YRR
PRE- 107 25 a s 4. s, & & D7 25 4 3. ‘. 2.
RAD o
DOSE, +ods{Si) Co® Gammas
PARAMETERS
CURVE A-: 13) VIN3-ON (Vi
CURVE B: (31 VINS-ON (VvV}
CURVE C: (461 VING—ON (V1
CURVE D: (91 VINIO-ON (V)
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PARAMETER MEAN VALUE

i.

b}

DEVICE TYPE: HCF40413BE DUAL D FIF

MFG: SG6S 3 DEVICES TEST DATE 9-23-86
REF- JPL LOE 1178 0ATE CODE 332Y
1.90
\\
—
\
.81
=]
\\
T \ \\ \
7 \\ ~lo
’\
, T~ B
o I~
N \ \
i N \ \
.58 \ A
a5 ¥ \ \
3¢ 4 \
i \
.20 8 i a4 EBE R T 07 1T . PR ED IR daaa 3 ¢ d T4 3 v 4 4 T4 44 LR IS PR Y FREREXBRERD s s
ggg— 102 15 a 3. . s. & & 103 15 2. 3. 4. 5. &,
DOSE, +ads(S.) Co% Gammas
PARAMETERS
CURVE A- (4] VING—OFF (V)
CURVE B V71 VINS-OFF (V)
CURVE C: (81 VIN®OFF (V)
CURVE D 110) VTIN11-0OFF (V)
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PARAMETER MEAN VALUE

-1.2% ——

\ *4-.__\ B
—-1.34 h———.s\ [ \\

1 \\ [ A
~1.43 N
1 D \ .
a3 \\\
.62 A \
-1.72
~1.81 - \
~1.91 \
-Q'm . d I 3B 4 4 ] 1] 3 R IR Tals T4 12 T as 1] . 1 Y T « 1 T ] D . Y T H
PRE—- 102 1.5 a2 3. .. 5. & & 1D° 1.5 2. 3. 5. &.
RAD ) ¢
DOSE, radsi{Si) Co ® Gammas
PARAMETERS

CURVE A: 1171 VTIP3-0FF (V]

CURVE B: (13) VTIP3-OFF (V]

CURVE C: (141 VTIP&-OFF (Vi

CURVE D: (171 VTP10-0OFF (V)

DEVICE TYPE: HCF4013BE DUAL D FIf
MFG: S8S8 3 DEVICES  TEST DATE 9-23-86
REF- JPL 106 1178 DATE CODE 332Y
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PARAMETER MEAN VALUE

-1.

-1

it

DEVICE TYPE:- HCF40413BE DUAL D FIF

CURVE A:
CURVE B:
CURVE C:
CURVE D:

112) VTP4-ON (V)
11371 VTP&-ON (V]
1161 VTIPO-ON (V]
(183 VTP131--ON V)

5-142

MFG:- S8S 3 DEVICES TEST DATE 9-23-86
REF: JPL LOE6 1178 DATE CODE 332Y
28 %
—
T \\\
\
aif ~‘\.\ \\
\ D

.31 - A

- I\

[ ——
———— \

.3 —— ~—i—B

N \\_\\ \ \

A \
- _ \\\,
a4
-“ I d N I R T T I EREEERERE T T Y via PR MR I T8 T8 L TR B T a2l ¢« J b aTadTaTa
PRE—~ 102 1.5 2. 3. 4. s. & & 1D° 1.5 2. 3. 4. S. .
RrRAD .
DOSE, rods(S.) Co% Gammas
PARAMETERS




PARAMETER MEAN VALUE

DEVICE TYPE: HC+r4013BE DUAL D FIF

MFG: 568 3 DEVICES TEST DATE 9-23-&6
REF: JPL LOE 1178 DATE CODE 332Y
101.20
97.22 / A
93.25 ,C//
) ___g___._,__..—-—-—r——'—*
a—-———'e—-—"-““"—”"’—_d
69.21 L~
D
B —5-
63.30
01.32
77.33
= |
—t 1 | | A
R
13.37 “‘1\\
\
- B \‘ h
23 \
A \ ‘/i
69.4 T ™1 TTT 7 RS YE EEREEEELE B EREEEEE B LA .-A.‘NI.{[:ZI‘>§
2. 3. & 9. &. s. 1D° 1.5 2. 3. &S, 6.

D - T T
PRE- 10% .5
RAD

CURVE A:
JURVE B
CURVE C:
CURVE D=

JUSE, »ads(S;) Co% Gammas

PARAMETERS

191TF1INS)
"201TF2INS)
{(211TR1I{NS]
(221 TR2(NS}
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PARAMETER MEAN VALUE

63.

64.

62.

61.

60.

59.

3€.

57.

DEVICE TYPE: HCH4013BE DUAL D FIF
TEST DATE 9-23-E6

MEG: SGS

5 DEVICES

REF: JPL LOG 117€

DATE CODE 352Y

5-144

0 -
E0 1 —— _ /‘Tﬁﬁ
€D //
1t ~——
\\
&0 p——t A.%,_ §
\ 47
)
SRy |
\E‘\__\ )
\_ﬂ\ |
0 1 \
4 —9
60 }— S S \ /
\\\\\1-\\ '\/
T ‘\\.\_.:\_,_\EE‘_—d_—‘—_”_________,.._——-——*""""’£ 5
] b \\
€D B —
80 {— - \
&0 ~ T 5 . 1. T s s4x.|.4;.x.r.|x.x...L‘_i‘.. T T T T T Y
PRC- 102 1.5 2 3. e, 5. 6. s. 1D° 5.5 2. 3. 4. S, &
RAD )
NDOSE, +ads{S.) Co® Gammas
PARAMETERS
CURVE A: (231 TPLA1(NS)
CURVE B~ 24 1TPLAZ (NS
CURVE : (23 1TPHL1(NS)
CURVE D: V26 1 TPHL2(NS)




MEAN VOS(MV)

DEVICE TYPE: L¥3368BH +£7 INPUT 0P AMP

MG: NSC 3 DEVICES TJEST DATE 12~-06-83
REF - JPL LO6 11468 DATE CODE HE448
i
101 : 5‘/
6._, /
6.
5. /
4.3
) /
g /
1.5
109 . /
4.
; A /
:: # 1= /
‘. // T~
3.
/
2. /
*-5;‘ ‘4L\\ //
1:- i
19 ] 7
6.: - /
< ] /
/
7
2 L
i 7/
1.57 /‘
]OmzzFfL~——
8 h 2
! T T T i TS RSy e ey 2w w0 2 2 wb wrap Sl 1 IrS Sy B SURTuE SRS S0 EVRE ST JNF SEFNE SNCRE B SR AEN INCIUR ERED IR T
PRE— 10* 15 2. 3. 4. 5. 6. & i1D°  as 2 3. 4. 5. 6. 10%
RAD .
NDOSE, rads{S5:) Co % Commas
(1) VOS (RS=S0 OHMS)Y IN MV: VS DOSE
TABLE OfF NOPMAL STANDAPD DLVIATIONS
CURVE DOSE, vads(S!)
DOSE 0.0ED 1.D0E4 2.0604 3.004 5.064 7.514 1.3E3 3.5 6.0L3 1.0E6
STD. DLV. 1.200 1.237 1.220 1.:88 ,9932 1.D11 .6604 1.177 3.646 13.69

INITIAL MEAN

v

VALUE Vas[Mv) = —6.63X107°
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10sS(NA)

MEAN

DEVICE TYPL: LF336BH +£7 INPUT 0P AMP

MEG: NSC 3 DEVICES TEST DATE 12-06-E€3
REF: JPL L0OG 1168 DATE CODE HE448
%0 -
? 7 T ] ™~
\: B
-36.29 \
52.58 - /
T
-105.17 \
~131 .4
~397.73 A —
--184.04
419-3“ PR X.J.‘ Py D l..l.“-ln IAI.iA.A‘ 6114‘] R 'I';'T-'"";-I-Avlnln“:fu T ) : . .
PRE—- 10* 15 2. 3. 4 s, 6. & 10° s 2. 3. 4 s, 6. s 10°
RAD 0
DOSE, +ads(S;) Co® Gammas
(2) 108 (VOUT=0VY IN NA: v§ DOSE
TABLE OF NORMAL STANDAPD DEVIATIONS
CURVE DOSE., »adsi{S:)
DOSE O0.0E0 1.084 2.004 3.004 35.084 7.5€4 1.55 3.0£5 6.DES 1.06£6
STD. DLV, L0007 .0006 .D042 .0143 .NIES .D943 16.€7 3i0.7 11£.8 31.90
INITIAL MEAN VALUE 13SINAY = +3.79Xi07¢
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IB(NA)

MEAN

DEVICE TYPE: L¥3J6BH +ET INPUT OP AMP
MFG: NSC 3 DEVICES  TEST DATE 12-06—€3
RE+ - JPL LOE 1168 DATE CODE HE448

8
8

AN

bl ag

/ N

1/ N

A ~

At tbiois

i

5 B

S UTET I

id

NS TR TN

W s wo 00

~J
\\

Lyt

[

[y

ST T

[

[

g

Ly

458558 ¥8 B3338Y B3 3383388

L

L,

TN

B

g o)

N

I8 BeBR RS
N

N EIN INN N I IR

[o R
v
"

PRE- 10% i
RAD

T oy T

. i 1
3. . 5. ¢ s 10°

IR NN R R R R L

LIRS
1.5 2. 3. 4. 5. 6.

DOSE, rads({Si) Co%° Gammas
{37 1B {VOUT=0V}Y IN NA: V8 DUSt

T T 7 IR AN R R I A

TABLE OF NORMAL STANDAPD DEVIATIONS

CURVE

DOStE.

reds{S!)
DOSE O.0ED 1.064 2.0L4 3.004 5.0E4 7.5C4 1.53 3.5 6.3 1.066

$TD. DEV. .ND25 .0N033 .0N165 .0230 .0733 ..€8€ 15.D01 i31.., 33.10 14.10

INITIAL MEAN VALUE

IBINAY

= +7.61X107°
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+GAIN(DB)

MEAN

DEVICE TYPE: Lf336BH FET INPUT OP AMP

MG : NSC 3 DEVICES TE8T DATE 12-06-85
RLF: JPL LOG 1168 DATE CODE HE448

150.92

148.91

146,90 - \

144 & L

122,67 . -

. P——___
/ \\ |

140.¢6 / N\ N T - /ﬁ

] \ D /
\
‘ / ////D‘ \\\\1///

138 .69 A /

136.64 //

134 .82 1 - T T T T Tt .h.é,. O B R N R LY T RO L R
PRE~ 10%* 15 2. 3. 4. 5. 6. &. 10 1.5 2. 3. 4. s. 6. e 10°
RAD .

DOSE, rods(S:) Co® Gammas
(4) <GAIN (VOUT=10V) IN DB: VS DOSE
TABLE OF NOPMAL STANDARD DEVIATIONS
CURVE DUSE, redeslS))
DUSE O.DED 1.DE4 2. 04 2.DE4 S.0L4 7.5E4 1 .50 Z.DED 6.DED | .DE6
STD. DEV. 2.422 2.516 2.591 2.N54 4.782 2.D35 2.687 2.675 20.N6 1i1.€9

INITIAL MEAN VALUK [GAINTDB) = +1 . 35X:107?
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~GAIN(DB)

MEAN

DEVICE TYPE: LF2356BYH rET INPUT 0P AMP
MFG: NBC 3 DEVICES TEST DATE 12-06-&3
REF: JPL LOG 1168 DATE CODE HE448

155,90
153.02 \
147.25 2
144.36 \\
141 .48 ————
/ ‘~“ﬂ;—~_§$
1 | E
F

u‘/e.w-' —
13371 [

11

Y
132,63 Y T CrEN S Wy . S TR AL 5. - T L) T T T I T T, T T ¢

PRE- 10* 15 2. i, 4. s. 6. &. 10 1.5 2. 3. 4. s. 6. 8. 10

RAD

NOSE, rads(S:) Co®® Gommas
(%) ~GRAIN (VOUT=-10V) IN DB: VE DOSE
TARLE OF NOPMAL STANDARPD DEVIATIONS

CUPVE DOSE, rods{S!)

DOSE D.NED 1.DE4 2.0E4 2.0E4 5.0E4 7.5€4 1.565 2.0ED 6.0t5 1.0C6

STD. DEV. 2.110 2.281 2.519 2.232 1.624 2.i16 2.395 16.33 24.37 17.06

INITIAL MEAN VALUE -GRIN(DB) = “i.23X10™
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aVOS(MV)  X10™

MEARN

DEVICE TYPE: LF336BH OP AMP

MFG: NBC 4 DEVICES TEST DATE 09-30-83
PEF: JPL LOG 1169 DATE CODE HE448
600.00
\:
300.90
400 .00 A
20.00 — /
200 .00 4
120.90
- __,_,.-»—-——ﬂﬁ UUE————_——— . 1
|
.0014 B T T 1 T T T 1 T T T 1 T T
10 1.5 2 3 4. 5 6.

DOSE, +ads(S;) Co% Gammas
J13V0B{MVY: V8 DOSE

10%

TABLE OF NOPMAL STANDARD DEVIATIUNS

CURVE BOSE, rads (S}
1.084 2.084 2.08E4 5.0E4 7.584
a L2169 . 2407 0911 1.209 1.D€0
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X107¢

aI0S(NA)

MEAN

DEVICE TYPE: LF2356BH 0P AMP
MFG: NSC 4 DEVICES TEST DATE 09-30-85
REF: JPL LOG 1169 DATE CODE HE448

.90

25.901

13.90 9

10.00 ¥

5.0 @ ——— — ——— 7 T s
10* 1.5 2. 3. 4. 5. 6. &. 0

DOSE, »ads(S:) Co® Gommas
{2YI08(NA:: V8 DOSE

TABLE OF NORPMAL STANDARPD DEVIATIUNS

CURVE

DOSE, vads(Si)
1.0684 2.084 2.0E4 5.0E4 7.3E4

[0

L1134 .i1526 .NDE44 D776 .201:
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JEVICE TYPE: LEFZ236BY 0P AMP

105

MEG: NSC 4 DEVICES TEST DATE D9-30-€5
REF: JPL LOG 1169 DATE CODL ti&éd4¢

40.99 -

3B

20,904 —
.‘4
(@}
—
>

25.00 /1
oo
pr
m
v 20.00 4
| .
z
(e ¥t
]
T oswm

19.00 4

3.0 c

' P
T
.’30-;4. . . 1 T T LR L L e 1
10 1.5 2. 3. 4. s. 6.
NOSE, rads(S:) Co% Gaommas
(2718 (NA’: V8 DOSE
TABLE Of NOPMAL STANDAPD DEVIATIUNS
JURVE D0SE, vrnds(S)]
1.0E4 2.084 2.004 S.NDE4 7.584
(W . 2459 .2I54 .2654 .2878 .4585
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JEVICE TYPE: L+2368H OP AMP

MFG: NSC ’ 4 DEVICES TEST DATE 09--20-83
RLF: JPL LOG 1169 DATE CODE HEZ44E
115.50
115.90 ‘\\\\\\\ﬁ
114.50 1 \\
114.00 \\
o
(] )
= 112.50
o \
0] i
+-
- 113.'30_ i
& \
wl
112.50 1 e
\ b
e ¥\
111.50 \
111001 T T T T r—— T T T I S S T ™1
10% 1.5 2. 1. 4. 5. 6. 8. 10°
NOSE, rads(S:) Co® Gammas
"4)+GAIN IN DB(10MA LOAD,+10VJ: V8 DUSE
TARLE OF NOPMAOL STANDAPD DEVIATIUNS
CUPVE i DOSE, rads(S!)
imA) |1.0E4 2.084 2.004 5,064 7.5E4
D 1.00] 23.276 2.789 2.706 2.207 2.907

INITIAL MEAN VALUE +GAIN[DBY = 1. 15X10™
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DEVICE TVPE: LFI36EH OP AMP

MEG: NSC 4 DLVICES TEST DATE D9-30--835
REF: JPL LOG 1169 DATE CODE t1E448
111.20
131 ‘0_4 /
111.70 //
- 13990
m
(]
z
[t
J 310.e0 4 :
1 ,
z.
(T
J
St 110
119,60+ \
110.50 /
’ TE
0.40'1 T T T g T3 T D [ S S T T T T T g
10 :.5 2. 3. 4. 5. 6.
D0SE, »ods(S:) Co® Gammas
‘3)-GAIN IN DBJIOMA LUAD.,--10V): V6 DOSE
TARLE OF NOPMAL STANDAPD DLVIATIONS
CUPRPVE i DUSE, rods(Si)

f) [1.DE4 2.0804 2.0E4 5.084 7.584

£ 1.00] 4.024 2.676 2.235 2.3227 2..&t2

INITIAL MEAN VALUE —GAIN{DEY = 1.:3X:0%
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MEAN  VOS(MV)

DEVICE TYPE: LTAD12 OP AMP
MG: LTC 4 DEVICES TEST DATE 12-16—£€3
REF: JPL LOUEB 1130 DATE CODE £437
31.59
27.64
23.69
19.174
15.179
11.64
7.€9
3.9¢ /
] / A
~.D1L ® T 7 T T Py T = j@* T A T ) T Py 3
PRE—- 10* 1.s 2. 3. s,
£AaD i
DOSE, rads(Si) Co®? Gammaos
(1)V0S (PS=50 YHMS8) IN NV: VS DUst
TAELE OF NOPMAL STANDAPD DEVIATIONS
CURVE DUOSE., recdsiSi)
DJSE O.0ED 1.DE4 2.084 T.0E4 5.084
STD. DEV. .0ede .21 2632 .6557 17.01

INITIAL MEAN VALUE VOSIMY)

= —1.26X1072
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[gs{rPa)

MEAQN

DEVICE TYPE: 171012 OP AMP

MFG: LTC 4 DEVICES TEST DATE 12-16-83
REF: 3JPL LOG6 1130 DATE CODE 8431
189729 .80 ,
14806.11
26T2. 11
10539 .32
8405.93
6272.54
4139.14 +
2005.°15
e

~-327.64 Hrmmn pv T P T r T T T rEEE— - T n T " T T p T

PRE- 10* 1.5 2. 3.

RAD )

DOSE, rcds(S:i) Co®? Ganmas
(27308 (VOUT=0VJ> IN PA: V8§ DUOStE
TAPLE OF NOPMOIL STANDAGPD DEVIATIUNS

CURVE DISE, r1adsi(S:?

DOSt 0.0ED 1.08E4 2.064 2.0E04 5.0E4

STD. DEV. 21.07 66.%8 93.39 25€.6 9757.

INITIAL MEAN VALUE 10SIPA) = —1.89X10M
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i2(PA)

MEAN

DEVICE TYPE: LTiD12 0P AMP

MFG: LTC 4 DEVICES TEST DATE 12-16—€3
Pty : JIPL LOG 1130 DATE GODE €427
©013.00
6033.00
§0199.09
24009.03 -
2099.00
2090.99 - /
$507.01 -
1090.00 /
693.99 -] /
699.90 4 .
, L
509.90 - /
400.03 -
299,39 / -
2090.0) - 4/////////'////
150.09 ] —
B /
193.09 ;
] ,/
©0.03 4~
i/
[ N ] T < T s T T 3 T = T T T 1 T
PRE- 10* 15 2. 3
RAD _ .
DUSE, rads(S:) Co®® Gomnas
3218 (VOUT=2V)> IN PA: V8 DUOSE
TABLE OF NOPMAL STANDAPD DEVIATIONS
CURPVE DOSE, 1rcdsl[S:)
DJISE D.OED 1.0E4 2.084 2.08E4 S5.0E4
STD, DtV. 30D.951 41.31 &€5.17 197.1 4843.
INITIAL MEAN VALUE 18P = 6. 21%107
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MEAN +GAIN(DB)

DEVICE TVPE: LT71012 0P NMP

MFG: LTC 4 DEVICES TEST DATE 12-16-&5
REF: JPL LOG 1130 DATE GUDE 8437

I7.70- 2

AL//

68.98 - -

60.25

51.53 \

42.61

34.09 \
. ¥

146.64
. D
7.92 _ T £ T - ) 7 ] '] = ) . 1 P Il 3 ] H < Y
PRE- 10¢ 1.5 2. 3. ‘. 5.
RAD ) 0
DOSE, rads{S;) Co®° Gommas
4)+GAIN (VOUT=10V,PL=2¥0HMS) IN DE VS8 DUSE
TAEBLE OF NOPMAL. STANDAPD DLEVIATIONS
CURVE DOSt, radsiS.)
DOSt 0.080 1. .04 2.0E4 3.08E4 S5.0DE4
STD. DbV, 3.261 11.06 12.0€ 1.169 2.466

INITINL MEAN VALLE +GAINIDR)Y = +7.35X10™
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~GAIN(DB)

MEAN

54.48

DEVICE TYPE: LTi012 0P AMP
ME: LTC 4 DEVICES  TEST DATE 12-16-E3
PEF: JPL LUE 1130 DATE GODE £437

41.09

34.39

21.00

14.31

1.5 2. 3.
DOSE, w+ads{S:) Co% Gammas
{5)-BAIN (YOUT=-210V,PL=2}0HMS) IN D VS DOStE

TABLE OF NORMAL STANDAPD DEVIATIANS

CUP VL DOSEt, radsiSi)
Dust D.0ED 1.004 2.084 3.084 5.084
STD. DEV. 1.738 2.322 7.476 .76€1 .T13S

INITIAL MEAN VALUE —GAINIDE)Y = +5.45X10™
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY WJINVER
6 DEVICES  TEST DATE 09-07-88

MFG: MOT

REF: JPL 1L0OG 1376

DATE CODE FR 8705

2

R .d

-
O
|

|

[y
(o]

[
P ‘(u:hfm&- 0N y;au»-d-; [ X V) u:a-uoa: . [

. e W a

4l

Brd

=

2

CURVE A:
CURVE B:
CURVE C:

3

LR T 04 ¢TIy v T4037

T3¢ T
3. 4. 5. 6. e. 104

rads(Si) Co® Gommas
0.5 rads/sec Dose Rate
PARAMETERS

(1) IDSN{&61-ON (A}

(21 IDSNI{31-0OFF (Al

(31 IDSN{10)-ON (A1

5-160

. 13

TITT
1.5

TIME, hours

IR R LI B R RER 1% RIZ R RN BRI

3
2.;210%. t.810%2. ¢.610%2.

4.

]
610°



PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY WJINVER
MFG: MOT 6 DEVICES  TEST DATE 09-07-88
REF: JPL LOG 1376 DATE CODE FR §705

2.817+10 ﬂ\
] \ T
2.580-10 1

-4

.

2.344-10 A

] A

. T

L+

2.101-10 g=———. g
1.6731-10
1.634-10

B f\
1.399-10 A N

- N
| A Y

X
[/l

1.161-10

, B / \g:
] ——‘5"//3”
- _d_,.d—""/-
I__—~———If_ //e‘-_—___,%/
9.250~14 ,3. ——tT T T T T 1173 lll.ﬁT/r: P o Sy I ST I A SN RS SRy M SRS B § BB IWRITIC I BRI RE R 21T R SR ERT 5L B3l
PRE- 10 1.5 2. 3. .. 5. & s 10% 15 2. 10%2. «.61D'2. 4.610%. 4.610°
RAD s EOR
DOSE, vads(Si) Co 0 Gammas TIME, hours
0.5 rads/sec Dose Rate
PARAMETERS
CURVE A: \4) 1DSP(41-OFF {A)
CURVE B 1S5 IDSP(31-ON (Al
CURVE C- 61 IDSP(101--OFF (Al
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY WJ/INVER
MFG:- MOT 6 DEVICES  TEST DATE 09-07-88
REF: JPL LOG 1376 DATE CODE FR 8705

1.55 P

S

/

\\
(o] \\\ -
: N N

18

AN

—-.09 //
_..uv V
4 A
o]
—.44 31 T 3 4 PR 4 T 4 IR AR EERRERELE! EREER EREE 2 T 1 3 TTTI% T T4, JT‘IJ..ILQ.P“uqu.u)n
gRE— 10 1.5 2. 3. 4 s & 8 10 1.5 2. 10%. e.61D%2. ¢.610%. 4.610°

DOSE, rods(Si) Co®® Gammas
0.5 rads/sec Dose Rate

PARAMETERS
CURVE A: ‘17 VIN{6I-ON (V)
CURVE B: (81 VIN({31-OFF (W)
CURVE C: ($) VTP{10)-ON (V]

5-162

TIME,

hours



PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY W/INVER
MFG: MOT 6 DEVICES TEST DATE 09-07-88
REF: JPL LOG 13 DATE CODE FR £709

-3.00

4 \\

4 I~
-3.13 <]

-1.21 \\ AN
. \ LY

] \ \—1 .

1 S—

) 5"‘“—-—5\
-1.42 4 ﬁr
—-1.353 \

-1.63 A \

) A

_ . )J
"'1 .73 /

4
_1-“ é e S ' BRI T L) IR IR IE) IREXE LEER] o dd Tida ‘ 4 1 lAll‘ ].Xlnﬂ:‘—:l—:lll $92' RYRT RN IR RY I )

PRE- 10 1.5 2. 3. a4 5. & 8 10 15 2. 10%2. 4.61D'2. 4.610%2. 4.610°
RAD OR
DOSE, rads(Si) Co%? Gammas TIME, hours
0.5 rads/sec Dose Rate
PARAMETERS

CURVE A: (10] VTP{8)-0OFF (V]

CURVE B- (117 VIP(31-ON (V]

CURVE C: vi2) VTP(101-0FF (V)
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY WJINVER

MFG: MOT

REF- JPL LOG 1377

6 DEVICES

TEST DATE 06—17-88
DATE CADE FR 8705

1

y.d

£

iJgr

> =

s

T

=

—
(@]
1

e

1

o e !\JUA-"JPO:‘O' N GG

-
(o]

DOSE,

CURVE A-
CURVE B -
CURVE C:

s mrra 17T

T ds 2P0y

J. 4. 5. 6.

Iy

8. 1DY 1.5

raods(S1) Co®® Gammas

20 rads/sec Dose Rate

PARAMETERS
IDSN(61-ON
IDSN(3)-OFF
IDSN({103-0ON

1]
(2)
3)

(Al
(Al
(A)
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. . 10°2.
EOR

v I8 T TRIgTaT

TIME,

BRI REE]

4.61D%2.

oL BRI R LIRS

¢.610%2. 4.6.

hours




PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY W] INVER

MFG: MOT & DEVICES TEST DATE 0&6~17-88
REF: JPL LOG 1377 DATE CODE FR 8705
2.983-10
2.716-10 /
2.249-10 L
/
/?\2(//
~ 7 M’ﬂ/
2.161-10 J’J/
..-——-"'#'-
|
—
1.914-10
1.647F-10
1.380-10 //
-
1 B //;
3——=8-] /
] /}—V et
1.132-10 /H:sr 4 c
“{__-——15—-—-—‘"“‘
5.‘50"111, "3“. BRI T a I IREEREERZIAAIIRREX] JAJI“‘A“ IR T s 7T 1 I RIRE] T334 3 1§l ds] T T43 JaT30aT T, s 344 13 1{adsd
PRE— 10 1.5 2. 3. 4. 5.6 & 1D% 1.5 2. 3. ¢ 10%2. a4.61D0%2. 4.610%2. a.6.
RAD . £0R
DOSE, rads(S;) Co® Gammas TIME, hours
20 rads/sec Dose Rate
PARAMETERS
CURVE A: (41 IDSP(461-ON (A}
CURVE B: (5)  1DSP(31-OFF (Al
CURVE C: (61 1DSP{10)-OFfF {A)
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY W/ INVER

T

MFG: MOT 6 DEVICES TEST DATE 08-17-88
REF - JPL LOG 1377 DATE CODE FR 8703
1.58 ﬁ%
P————
~1 '\M e ———]
18]
. ~a F—8-—-84—8—F
34 \
__& //
= \ ///
' “/’/

~3.31 fg

—-4.32 - /

5.74

-6.9% V[

.‘8“‘7 | S LIS IR L1} VIMEBMLA G B4 A [ YR DEREENL LR LRI 3RS B-IA‘: TITU ATV Ay T ST R T qilibalsg ¢ STF ST LR IR
PRE- 10° :s5 2. 3. 4. s5.6. o 10% 15 2. 3. 4. 10%2. 24.610%2. 24.6.10%:. 4.6.
RAD 6o ECR

DOSE, rads(S:) Co® Gammas TIME, hours
20 rads/sec Dose Rate
PARAMETERS
CURVE A: (7] VIN(SI-ON (VI
CURVE B: (8} VTIN(IJ-OFF (V]
CURVE C-: (9] VTP(IDI-ON (VI
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 D COMPLIMENTARY W/INVER

MFG: MOT 6 DEVICES TEST DATE 08-11-88
REF: JPL LOG 1371 DATE CODE FR 8703

-9

‘_‘\Q

4 -

- \

] I~
~1.10 ™

. ] \\ \\

-1.23
1 \
~1.50

] \ A
-1.63

4 \ B —X

: -
—-1.90 ’ \\

] E /c/_—_‘__ Ba/
"‘2.“ ENREEED ] L TI bigbircdpainpod b -[Ilrllll IR LR 1Y) ln(lkr:drl\ll T o b s o MaE P T ETE BT LRIRTRL

PRE- 10° 1.5 2. 3. 4. s.6. 8.10% 15 a. 3. a. 10%2. 4.610%2. 4.610%2. a.6.
RAD 60 EOR
DOSE, rads(S:) Co® Gammos TIME, haure

20 rads/sec Dose Rate
PARAMETERS

CURVE A: (107 VTIP(6]1-ON (VI
CURVE B: (311 VIP(31--OFF (V]
CURVE C: (121 VTP(10]1-0FF (V]
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 CMOS INVERTER
MFG:- MOT 3 DEVICES  TEST DATE 10-10-88
REF: JPL L06 1392 DATE CODE FF 87361

n
"

[
Aiitiai

|

\1'

o
4
e
N

—
Wooath &
m “I:M

i
f
|
\
N
N

¢ N

—

S .
o
i
\
AN

oty G
L m%
N
AY

W

N

[
111“‘11}’

S
N owaun b a
NN
N
N

b PO
N\

DOSE, rads(S:) Co® Gommos
0.0156 rads/sec Dose Rate

PARAMETERS
CURVE A: (17  IDSN{6)--ON Al
CURVE B: 121 IDSN{3)-OFF Al
CURVE C- {317 IDSN{10)-ON (€D
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 CMOS INVERTER
MFG: MOT 5 DEVICES  TEST DATE 10-10-88

REF: JPL LOG 13592

DATE CODE FF 87361

2.540-10 )‘\ /a
¥// \\
2.442-10
A
2.284—10
2.04710
1.849-10
1.631-10
1.43%-10 A
B s
. /Ar————’—“‘”
1.235%-10 —
[
g——p— c
‘ ]
A e
1.058-10 . T T T T T T T T T T T
PRE- 1.5 2 3. ‘ 5
RAD
DOSE, rcds{S:) Co® Gommas
0.0156 rads/sec Dose Rate
PARAMETERS
CURVE Q- (41 1DSP({41-ON (A)
CURVE B~ 31 IDSP(31-OFF [€2))
CURVE C* 61 IDSP{101-OFF €2))]
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PARAMETER MEAN VALUE

DEVICE TYPE: MC14007 CMOS INVERTER
MFG: MOT 3 DEVICES TEST DATE 10-10-88
REF: JPL LOE 1392 DATE CODE FF 87361

1.2 -~
B A
i.ae \
C
1.12 \
]
1-w ] 4 1 1 I I 4 P) ) 1Y k] T i 3 v T . T L 9
PRE- 1.5 2 3 ‘ 5
RAD

DOSE, r»ods(S!) Co®® Gammas
0.0156 rads/sec Dose Rate

PARAMETERS
CURVE A: (17 VIN{6I-ON (V)
CURVE B: t8)  VINI3I-OFF (V)
CURVE C: {91 VIP{101-ON (V]
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PARAMETER MEAN VALUE

DEVIGE TYPE: MC14007 CMOS INVERTER
MFB: MOT 5 DEVICES  TEST DATE 10-10-88
REF:- JPL LOG 1392 DATE CODE fF 87361

1\ [

1\ T
AN e

o \

-1.354 =

—-1.35% \1 C

-1.47 1 3 * T 3 T 0 3 g T T T 3 T

PRE- 1.5 2.

RAD
DOSE, rads(S1!) Co% Gaommas
0.0156 rads/sec Dose Rate

(Y]
-~

PARAMETERS
CURVE Q- {101 VTP{61-0OFF (V]
CURVE B: (131 VIP(31-ON (V)
CURVE C: (121 VIP(10)-0FF (V]
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DEVICE TYPE: OP—27 OP AP

MFG: BUB 3 DEVICES TEST DATE 051586
REF: JPL LOG 1382 DATE CODE 8303
68.44
/ﬂ—"‘ﬂ\T
392.89 //
— W
51.33 /
- i
i
5 /
i
X 42.178
> -4
= .
%)) J4.22 4
D §
>
<
&.
g 28.67
by
17.11
| / A
6.56 //
) | | Al
T \\/
Misis) IR P R T L T TR RT LR "X ] ISAK.'[A.A.AA.L. A.Aal-l-J-l.Il-l,I>T~716‘ PR T leL.qu lllLlL“L RN T I L
3. 4.5.6. 6.10% 15 2. 3. 4 5.6 6.10° 1.8 2 10°%. a.s10%. £.410%. 6e10%s.
€0 EOR
DOSE, rads{(S:) Co®° GCammas TIME, nours
(1) V0S8 IN MV VS8 DOSE
TABLE OF NORMAL STANDARD DEVIATIONS
DOSE, radsl S:) TIME. nours
DOSE/HOURS | 3.0E4 7.5€4 1.9 3.0ES 6.0ES 1.0E6 2.066 1.060 3.06D &.080 2.4€1
STD. DEV. .0034 .0030 .0021 .00S9 .0N042 .7272 .1209 .1076 .1042 .1033 .1017
DOSE/HOURS | 7.2E1 2.462 7.262 2.4£3
STD. DEV. 1086 (1122 .1196 .1161
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DEVICE TYPE: OP-27 OP AP

MEG: BUB S DEVICES TEST DATE 05-15-&6
REF: JPL LOG 11€2 DATE CODE 8303
134.08 f
117.41 // \
109.13
-
! —
o .
—
x 84.09
a
Z _ / B
w .
B 67.43 7
1§ -
a /
g .
ul 5D0.16 —— F—-
= /
54.10-‘ /)
5/
17.44
A ///E‘
2]
.78 Taladl LiL LT - gl i 15.‘. Tel-1 ( « b « T-3.d1.1 .41 54T ¢4 ~1-8 3 - 3 . [EEXL] REER I 1‘[“[“‘!.}1[13
3. 4.5 6. 6 10° 15 2. 4. 4. s 6. 6. 108 1. 5E2R10°z £.61D%. e 210%. £.610%
NOSE, w#ads(SI) Co®%° Gommas TIME, hours
v2) 108 IN NA VS DOSE
TABLE OF NORMAL STANDAPD DEVIATIUNS
DUSE, radsl S:) TIME, hours
NOSEJHOURS | 3.0E4 7.%4 1.5t 3.065 6.9£5 1.066 2.066 1.0E0 3.0 8.060 2.4E1
STD. DEV. 2925 .S4T2 1.124 2..26 3.673 6.128 12.33 12.07 12.%8 12.31 12.67
DOSE/HOURS | 7.2E1 2.482 T7.282 2.4E3
STD. DEV. 16.45 15.06 13.13 13.75
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AIB(NA) X107

MEAN

DEVICE TYPE: OP--27 OP AMP

MFG: EUB 5 DEVICES  TEST DATE 051586

REF: JPL LOG 11&2 DATE CODE £303
1366. 11 - - ¥ 5

i N

1195.39 \\

1024 .66 / \

£33.97 . \

: C

683 .23 4

512.54 - / 1—

341.683 A

171.11 /‘ +—

.40 '#l.l: I IR EEETIY R hal. ’I-A.]Il‘l T I E T T I I T LI .1 .T.Xl‘|1n11411.24ll.lu.lhll .:TIT<IJJ-.I]4;-1
3. 4. 5.8 8.10° 15 2. 3. 4. s 6 8.10% is 2 10%. £.610%. 2.610%. 4.610%.
DOSE, r»ods(S:) Co® Gammas TIME, hours

«32 1B IN NA VS DOSE

TABLE OF NORMAL STANDARD DEVIATIUNS

DOSE, rads{ S!) TIME, nours
DOSE/HOURS | 3.0E4 7.5E4 1.5E5 3. 065 6. 78D 1.6 2.066 1.%60 3.0E0 8.050 2. 461

STD. DEV. | 1.234 1.279 1.046 9.345 16.69 21.17 24.66 24.94 24.64 24.30 25.05

DOSEJHOURS | 7.2601 2.4E2 7.282 2.4£3

STD. DEV. 23.33 20.96 16.66 11.93
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MEAN +GAIN(DB)

DEVICE TYPE: P27 OP AP
MFG: BUB S DEVICES TEST DATE 051384
REF: JPL LOG 11&2 DATE CODE 8303

i23.77 P

121.61- \\\

119.44 \

117.28

\

112.96 ¥

11D0.79 4 \

j- \ y

N

108 .63 : , AN
\’\v ol “"//

106.47 - R PR ETREYIYE T B Y R SRR T T T T I T AT T T T T T I ,|u TN LIL T T uuu.qu IS Vu.uuﬂll
PRE- 3. a. s.&. &. 105 .8 2. 3. 4 5.6 6 10% 1.8 2. 10%. 4.610%. 4.610%. 4.610%.
RAD

DUSE, rads(S:) Co® Gammas TIME, hours

{4) +GAIN (1K LOAD=10MA, +10V) IN DBB VS DUSE

TABLE OF NORMAL STANDAPD DEVIATIANS

I:= 10.0 mAR DOSE, rads( S.1) TIME, hours
NOSE/HOURS | 3.0E4 7.564 1.6 3.0E5 6.065 1.066 2.056 1.0€0 3.060 8.0£0 2.4£1
STD. DEV.O| .7%12 2.005 1.422 3..33 3.792 3.265 3.069 2.389 2.062 2.514 2.29%

DOSE/HOURS | 7.2E1 2.4€2 7.282 2.4£3
STD. DEV. | 2.700 2.465 3.293 1.772

INITIAL MEAN VALUE +GARINIDBY = +1.24X107
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—GAIN(DB)

MEAN

DEVICE TYPE: OP—27 OP AP

MFG: BUB 3 DEVICES TEST DATE 051586
REF: JPL LOG 1182 DATE CODE 83503
123.44 € -
122 92-—-—\(
RS
\\\‘
122.39' \\
121.86 \
121.34 \
12D.61 \\
i20.2¢8 \\
| AN : %
119.76 A //
\\\ //E__E’

119-23 T s ER ST YIS SR ) ol o IR I IR I A T.1. ORI llli&lll‘[]lll.‘lul‘

ggg- 3. 4. 5.6 6105 15 2. 4. 4 s 6 6.10% is 3R10°2 cei1D'2. ¢610%. 26107,

DOSE, rads(S:) Co% Cammas TIME, hoaurs
3> -GAIN (1K LOAD=10MA,-10V) 1IN DBB VS DOStE
TABLE OF NORPMAL STANDARD DEVIATIONS

1= 10.0 nA DOSE, rads( S.) TIME. nhours

DOSE/HQURS | 3.0E4 7.564 1.568 3.08S5 6.0E3 1.066 2.08E6 1.080 3.0£0 8.080 2.4E1

STD. DEV.O| .3570 1.031 1.0%1 .51135 .7417 1.038 1.172 1.172 1.03¢ .1614 .i91¢€

DOSE/HOURS | 7.2€E1 2.4F2 7.282 2.4£3

STD. DEV. 1.776 .4139 .9749 .7120

INITIAL MEAN VALUE —GAINIDE) = +1.23X10%
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DEVICE TYPE: OP-27 OP AMP

MFG: LTC S DEVIGES TEST DATE 051586
PEF- JPL LOG 1142 DATE CODE 8378
431.69 '
395.90
\539.12"‘ \
i} |
’ | A
© 282.174
x | /
S | /
=
< 226.36
) ]
ko)
> \
q
e ‘ | \
& 169.96
]
b
113.60 4 \
] A
ji\
s N
57.
RN /! \
g
.84 T + & . I ) T+ 0 & T . T . 5I . [] Y T« b e I « 1 PEEIEFL LT .l.ll;:u‘..lhll.le‘lI‘<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>