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ABSTRACT

This document is part two of a three-volume set. Volume I provides total
ionizing dose radiation test data on diodes, bipolar transistors, field effect
transistors, and miscellaneous discrete solid-state devices. Volume II
provides similar data on integrated circuits, Volume ILI provides a detailed
analysis of the data from Volumes I and IL. Volume IIT will be released
during 1982.

The data presented here are presented in graphic, tabular, or narrative
format, depending on the complexity of the integrated circuit. Most of the
tests were done using the JPL or Boeing electron accelerator (Dynamitron) that
provides a steady-state 2.5-MeV electron beam. However, some radiation
exposures were made with a Ccbalt-60 gamma ray source, The results obtained
with the Cobalt-60 source should be regarded as only an approximete measure of

the radiation damage that would be incurred by an equivalent dose of electrons.
All data were generated in support of NASA space programs by the JPL Radiation

Effects and Testing Group (514).
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VOLUME 11 |
| Device Device ‘
, Type Description Vendor® Page Type Description Vendor® Page i
’ 1802 Microprocessor Sandia 5-3 LM108 Op Amp PMI 5-119 } A
\ AD504  Op Amp ADI 5-4  |lIM111 Comparator AMD 5-122 -
; AD571  ADC, 10-Bit ADI 5-7  {lLM111 Comparator NSC 5-188 2
AD574  ADC, 12-Bit ADI 5-26 |ILM119 Dual Comparator AMD 5-190 :
AD7521  DAC, 12-Bit ADI 5-33 ||LM139 Quad Comparator AMD 5-222 5
AD7570  ADC, 10-Bit ADI 5~34 |[LM139 Quad Comparator NSC 5-260 '
ADC1210 ADC, 12-Bit NSC 5-37 ||1M139 Quad Comparator PMI 5-262 E
CD4013  CMOS RCA 5-40 |IMCM418 Crystal Osc STI 5~264 |
CD4027  CMOS RCA 5-44 [IMICT76 RF Amp MOT 5-265
CD4049  CMOS RCA  5-46 ||MIC336  RF Phase Det  MOT 5-269 )
CD4052  CMOS RCA 5-48 ||[MM54C200 RAM, 256 x 4  NSC 5-271 éj
CD4066  CMOS RCA 5-52 |[MM54C905 SAR, 12-Bit NSC 5~272 :
| CD4081  CMOS NSC 5-54 ||MM54C920 RAM, 256 x 4  NSC 5+275 g
CD40%9  CMOS RCA 5-55 ||MM54C929 RAM, 1k x | NSC 5-276 ;
DACO08 DAC, 8-Bit AMD 5-57 ||MN371 DAC, 12-Bit MNC 5-278 ’
DACO8  DAC, 8-Bit NSC 5-58 (IMN5211  ADC, 12-Bit MNC 5-280 5
DACO8  DAC, 8-Bit PMI 5-59 IMN52(4  ADC, 12-Bit MNC 5~282 “ﬂ
DG129  FET Switch SIL 5-60 |[|[MN5216  ADC, 12-Bit MNC 5-284 p
G159 Op Amp RCA 5-64 |[MP7570  ADC, 10-Bit MPI 5~286
HA2420  Sample & Hold HAR 5-70 |IMWS5001 RAM, 1k x 1 RCA 5-288 |
HA2600 Op Amp HAR 5-73 |IMWS5501 RAM, 1k x 1 RCA 5-289 |
IM6508  RAM, 1k x 1 INL 5-76 {lOP16 Op Amp PMI 5-290
LF111 FET Comparator NSC 5«78 I SBP9900  Microprocessor TIX 5~293 ,
LM11 Op Amp NSC 5-80 || sMP11 Sample & Hold  PMI 5294  ;
LM101 Op Amp NSC 5-83 || TCC244  RAM, 256 x 4  Sandia  5-297 5
LM108 Op Amp AMD 5-92 JlTDC1001  ADC, 8-Bit TRW 5~298 e
LM108  Op Amp NSC 5-95 |ITDC1021 ADC, 4-Bit TRW 5-299 .
LM108  (Rad Hard) Op Amp NSC  5-98 || XR082  Op Amp EXR 5-301 L
XR215 PLL EXR 5~302

88ee Appendix A for Vendor Identification Code.
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INTRODUCTION

g The data presented in Volume II of this report describe the reaults of
fotal Tonizing Dose (TID) tests of integrated circuits (168).* The data
were obtained by the Jet Propulsion Laboratory (JPL), under contract to NASA,
in ordzr to assure the "hardness" (radiation resistance) of components to be
used in the Jupiter radiction envirorment. However, the data is applicable to i

any ionizing (total dose) radiation environment. Two primary radiation

S TSR

sources types were used: Cobalt~60 gamma ray sources and Dynamitron electron
accelerators capable of delivering 2.5-MeV electrons at a steady rate.

Irradiations of complex ICs were serf to the Boeing Radiation Effects

I

Laboratoyry (BREL), Seattle, where the necessary computerized test equipment

l was available. The work at BREL was subject to JPL specifications and

, procedures.

e i e s o

E
Some of the data are presented in a graphic format for various operating %ﬁ
conditions as a function of dose. A measure of the statistical variations of %
each device lot is provided by the tabulated standard deviations at the bottom
: of each graph. The information on some other ICs is presented in tabular
format. For more complex large-scale integrated circuit (LSI) type of
devices, the data are given in a narrative form, which gives proper emphasis
to the radiation-induced changes in the measured parameters. Where there are j
irradiations of two or more different lots of a given device type, each lot is .

treated as an entirely separate test.

R P i A

: lVolume II contains orly integrated circuit data. For data on diodes, bipolar
f transistors, and miscellaneous semiconductor types, refer to Volume I.
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All data taken here substantially meet the specifications of MIL~STD-
8838, method 1019,1 (August 1977) for environments where short-~term annealing
is not a relevant problem. Electrical parameter measurements were usually
taken within 20 minutes of the completion of each irradiation. Each test
consisted of three or more radiation levels at room temperature. The davices
under test were maintained at worst—case bias conditions during the radiation
exposure.
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SECTION 11

DOCUMENT USES AND LIMITATIONS

The purpose of this report is to provide a large amount of test data for
integrated circuits exposed to a steady-state total ionizing dose irradiation.
As such, it offers a useful comparison of the radiation response of different
devices that might be considered in the development (eircuit design) of a
radiation~hardened system. It also offers a quick method for assisting an
engineer to determine the weak links in an existing system and an approxima-
tion of the radiation tolerance of the system as a whole.

The data presented here cannot be used as a substitute for a comprehen~
sive 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 response of samples of a given device type.
The difference in response from functionally identical devices fabricated by
different manufacturers is even greater. There was no attempt to remove
maverick (outlier) devices from the data plots. Thus, some of the data plots
may appear anomalous when compared to other plots for that same device type.
It should be noted that a given manufacturer may make a minor adjustment in
his processing procedures that will result in a major difference in the

device's response to radiation.
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SECTION IILY

RADIATION SOURCES AND DOSIMETRY

A, DYNAMITRON

The Dynamitron electron accelerators at JPL and BREL provide a 2, S—MeV
8 to 1010 electrons/
cmz—sec. All tests described here were irradiated at each fluence level fov

electron beam with a range of beam currents of 10

exposure times between 5 and 45 minutes.

The parts test geometry for the two dynamitron test facilities is
essentially the same. The electron beam is brought out of the beam tube into
air 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 variation in uniformity of less than 20 percent
over the array of parts being tested. The parts test array is confined within
a 25~cm diameter circle perpendicular to the direction of the beam. At the
center of the circle is the aperture of a vacuum Faraday cup, which is used to
measure the flux and fluence of the electron beam, 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
gsource. 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 Cobalt—-6( gamma ray sources at JPL and BREL were both used. The
gamma rays consisted primarily of 1.1 and 1.33 M.V photons with lower energy
photons and secondary electrons arising from scattering and zbsorption. The
gamma field was uniform within *10 percent in the area where parts were

exposed. Thermoluminescent dosimetry (TLD), consisting of lithium

R 3
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fluoride/Teflon microrods, was used for uniformity checks., Calibration of the
source was performed with Landsverk ion :h.mbers of *2 percent accuracy,
traceable to the National Bureau of Stardards. Bimonthly dose rate
computations were performed to account for the radioactive decay of the
Cobalt~60 source. Exposure times with the Cobult-60 sources were typically 5
to 20 minutes for each radiation level. Longer times (up to 4 hours) were
required for high-dose applications since t¥e maximum uniform dose rate
available was 150 Gy/min [15,000 xad(Si)/min] at JPL.
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SECTION 1V
TEST SETUP AND PROCEDURES
A. GENERAL REMARKS

The test setup and procedures used here were developed in accord with the
specifications of MIL-STD-883B (August 1977), method 1019.1, 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. In the latter event, a mobile bias fixture was used to
maintain bias except during the brief measurement period.

parameters to be measured, and measurement conditions. The data were
processed by hand and by computer, and the calculation of normal standard
deviations was made after deletion of cleavly erroneous data. Such 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, IN SITU TESTING

A matrix board switching syetem was built to be used as a master control
and switching panel. It was located outgide of the irradiation area for all

in gitu tests. The board interfaced the devices under test (DUT) to the power

supplies and measurement equipment vis a special 15-meter (50-foot),
double—~shielded cable (see Figure 1), A built-in potentiometer for each DUT
could be uszed 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.

Mm N T T T
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Figure 1. Block Diagram of the Test Setup for in situ Testing
With the Electron Accelerator (Dynamitron)

C. NON~-IN SITU TESTING

For the remote (non-in situ) tests, the DUTs were removed from the site
for approximately 20 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 Tektronix 3260 IC tester, or a bench fixture. Occasionally,
custom-built test circuits were used to simulate the circuit application of
the devices tested.

D. TESTING AT THE BOEING COMPANY

A number of ICs were tested for JPL at the Boeing Radiation Effects
Laboratory (BREL). Complex ISI devices-~such as A/D converters, memories, and
microprocessors~-were irradimted with the BREL Dynamitron or Cobalt-60 sources
and tested on a Tektronix 3260 compucerized IC tester., Most of these tests
were non~in situ. The test programs were specified by JPL personnel. The

data developed was then sent to JPL for analysis.

.
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SECTION V

DATA PRESENTATION

Some of the data are presented in graphic form and some are summarized in
tables. A sample graph, explaining the nomenclature, is shown in Figure 2.
Each of the electrical parameter data plots is represented by a single line
per graph. Several of the IC parameters are plotted as delta values, which
are the radiation-induced changes in a parwsaeter as a function of dose. These
include the radiation-indna~d change in the offset voltage, AVOS; the
radiation-induced change .. the offset current, AIOS; and the radiation-
induced change in the bias current,AIB. Offset values are always taken
as positive, regardless of changes in the algebraic sign that may occur during
the course of irradiation. Both the positive and negative open~loop gain,
*Ayoys are presented in decibels (dB) versus total dose. The other
parameters for the ICs are plotted directly; that is, not using delta values,

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

1evel.2

The dose units are in Grays (Gy) where 1 Gray equals 100 rads; for
example, 1013 3-Mev electrons/cm® = 250,000 rads(Si) = 2500 Gy(si).

Date codes usually indicate when the device was packaged. For example,
7920 indicates the device was packaged in the twentieth week of 1979. If no
date code is available, the space may be used for other identifying numbers

such as wafer number or lot number.

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.

5=1

TP



—Tr

The word "Fail," shown in some of the tabular data, ‘.dicates that the
device will not function in its normal mode.

The narrative format iz used to describe some of the tests of large—-scale
1Cs (LSIs) because of the complexity of the parameter measurements and
resultant difficulty in putting data into a computer for processing into
curves.

NUMBER OF DEVICES TESTED
MANUFACTURER' § A&

IDENTIFICATION CODE —, JE¥icE 106 on BHp N
(SEE APPENDIX A) BeMFG! NSC 3 DEVICES  TEST DATE 6-8-78

REF: JPL LOG 0176 DATE CODE NOMC «t—~—DATE CODE OR OTHER '
JPL TEST NUMBER — TP, IDENTIFYING NUMBER !

110,

P

l MEAN PARAMETER ——

-GAIN(DB)
b

| VALUE %
‘ E o \
= ]
OO.j \
™. ] N RBAARE RAA N LLRA AN B AT A AR SALLLRNARL S EREE M o) 2200l ana0t
DOSE AND SOURCE 102 2 4 6 100 2 4 e 10* 2 4 e 10°
[ ' TTSWDOSE, Gy(SI) 2.5 MeV electrons
ELECTRICAL PARAMETER ——~(5) - GAIN IN DB: 5K LOAD = 2 MA VS DOSE
AND OPERATING [~ T TABLE OF NORMAL STANDARD DEVIATIONS
CONDITIONS "ICORVE 1, DOSE, KIlaGg(SI)
) (mA) 752,50 7.0 25.00 STANDARD DEVIATION
[ AVERAGE VALUE OF E__2.00]5.963 1.506 7009 1.209 -—— VALUES FOR EACH
PARAMETER BEFORE —m-[NJTIRL MEAN VALUE ~GAINIDBI + 1.14%10%? MEASUREMENT POINT
IRRADIATION |
]
\ Figure 2. Description of Graph Format
!
5=2
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DEVICE: 1802 DEVICES TESTED: 4

TYPE: Microprocaessor, Rad-Hard CMOS TEST DATE: 3~20-~80
MANUFACTURER: Sandia SOURCE: 1.25 MaV Gamma
DATE CODE: 8046, Lot BOA42A LOG NUMBER: 0709 and 0710

RALTATION BIAS CONDITION: (2 devices) Voo ™ 10 volts
(2 devices) Vog = 7 volts

The 10-volt biased devices showed less degradation than the 7-volt

binsed devices.

A 24-hour annealing test indicated that the parameters had various

annealing respouses, including some reverse anncaling on one device.

The clock-crystal inverter thresholds (VTNx and VTPX) showed
significant changes. VTPX is the most sensitive indicator of
radiation damage; three of the devices were slightly beyond the

preradiation limit at 1500 Gy(Si), and the parts cowtinued to degrade

up to 6000 Gy(siy.

The functional test was performed at 1.2 MHz. All devices passed at
both 7 and 10 volts up to 3000 Gy(Si). At 6000 Gy(Si), all devices
failed the 7-volt functional test, and one device failed the 1l0-volt

functional test.

The overall results indicate that this lot (B0442A) of devices is
acceptable for 10-volt operation after an exposure of 2000 Gy(Si), but
considerable caution should be used in lower voltage applications in

radiation environments,
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DEVICE: AD571 DEVICES TESTED: 2
TYPE: ADC, 10-Bit TEST DATE: 2~14~79
MANUFACTURER: ADI SOURCE: 2.5 MeV Electrons
DATE CODE: 7846N LOG NUMBER: 0288
RADTATION BLAS CONDITION: VCc = 15 volts

VDD = ~15 volts

RESULTS: Worst-Case Parameter Values, V+ = 5 volts unless
otherwise noted in
parentheses

V- = ~15 volts

S AT

Total Ioc-BLr (52, ICC*BLK(ls)’ Igc-convés)s  Ioc~-conv(ls), tpLANK(5),
Dose, mA, mA mA mA s
Gy(si) {Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.40 3.60 5.25 9.65 974
300 1.35 3.55 4.40 8.70 969
750 1.35 3,60 4,05 3.23 995
1500 1.40 3.65 3.57 7.75 Fail
3000 1.40 3.65 3.15 7.25 Fail
6000 1.38 3.75 1.90 4,40 Fail
Total trank(15),  tcowv(5),  tcony(13), Iu(5), Itu(15),
Dose, Hus 8 ] nA na
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 931 22.7 22.9 15.03 16.72
300 962 24.5 24.6 17.30 19.97
750 1015 28.1 28.2 155.2 233
1500 1075 33.0 31.8 758 1064
3000 Fail Fail Fail 1090 1435
6000 Fail Fail Fail 816 1026
5-7
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DEVICE: ADS71
LOG NUMBER: 0288

-
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Total Irn(5), Irr(15); ~EE~BLK(5), IEE-CONV OFFSET,
Dose, KA HA mA mA mv
Gy(si) (Maximum)  (Maximum) (Maximum) (Maximum) (Maximum)
Initial 3.52 4,33 10.55 11.14 10.07
300 3.40 3.99 10.24 10.79 10,07
750 3.57 4,10 8.32 10.11 9.16
1500 2,90 3.31 7.91 8.70 44,3
3000 2.91 3.32 8.06 8.45 70.8
6000 3.57 4.15 9.77 8.32 Fail
Total OFFERR, NONLIN, Iozg(5), Iozu(l5s), IozL(5)
Dose, LSB LSB ni néi nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.00 0.57 1.50 9.30 0.120
300 1.00 0.51 10.37 23.5 6.95
750 9.06 0.23 1295 2120 777
1500 4.56 Fail 6380 8800 3930
3000 7.28 Fail 7690 1040 3790
6000 8.03 Fail 3650 5050 978
5-8
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DEVICE: ADS71
LOG NUMBER: 0288
Total Ioz1(15), Vont5), Vou(l15), Iou(s), Ion(15),
Dose, né v ' mA HA
Gy(si) (Maximum) (Minimum) (Minimum) (Minimum) (Minimum)
Initial 111.6 4,92 14,80 14.45 22,8
300 119.0 4.93 14.80 14,10 2Z2.8
750 1491 4,91 14,80 Fail 21.1
1500 7250 4.82 14,70 Fail 14,7
3000 6990 4.80 14.50 Fail 12.8
6000 2160 1.80 5.30 Fail 545
Total Vor(5), Vor(15), Ion(5), Tor(15),
Dose, mV nV mA mA
Gy(si) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 16.95 19.4 9.68 12.18
300 23.0 22.0 7.58 10.90
750 48.9 32.8 2,90 7.20
1500 349 157 Fail 1.39
3000 501 506 Fail Fail
6000 3080 %2590 Fail Fail
5-9
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DEVICES TESTED: 4

TYPE: ADC, 10-Bit TEST DATE: 4-17-79
MANUFACTURER: ADI SOURCE: 2,5 MeV Electrons
DATE CODE: 7846N LOG NUMBER: 0342

RADIATION BIAS COMDITION: VCC = 15 volts

VDD = ~15 volts

RESULTS: Worst-Case Parameter Values, Voo = 5 volts unless

otherwise noted in
parentheses

Vpp = ~15 volts

Total Toe-pre(8)s  Ige-prz(15),  Igo-conv(5)s  Igg-convil5),  tprank(5),
Dose, mA mA mA mA 8
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1,45 3.42 6.75 11.18 1,115
300 1.35 3.27 5.10 9,25 1.080
750 1.30 3.25 4.40 8.45 1.145
1500 1.30 3.20 3.75 7.75 1.185
3000 1.15 3.15 3.15 7.05 Fail
6000 1.20 3.05 2.45 3.45 Fail
Total tprank(15), tconvi(s), toonv(15), I1u(5), Iry(15),
Dose, s us s nA nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.040 25.3 2544 15.42 17.43
300 1.055 27.1 27.8 22.0 28.0
750 1.170 29.4 29.6 813 1190
1500 2,21 32.6 33.0 1060 1450
3000 2.30 Fail 36.0 1820 2160
6000 Fail Fail Fail 1830 2069
5-~10
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DEVICE: AD571
LOG NUMBER: 0342

]

Total Ir(5), T1y,(15), LEp-prK(5), IEE~CONV) FFSET,
Dosa, HA HA mA mé, mV
Gy(si) (Maximumn) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 2.72 3,21 9.31 10.53 6.10
300 3,18 3.61 8.83 10.48 6.10 |
750 2.56 2,99 10.26 10.67 74.8 !
1500 2.81 3.28 9.47 10.24 107.1 |
3000 2.99 3,46 9.52 10,21 120.8 1
6000 3.46 4.08 8.34 10,23 Fail |
A
Total OFFERR, NONLIN, Tozu(5), Iozu(15), IozL(5) (Ij
Dose, LS8 LSB na nA nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.59 0.158 0.81 1.46 0.33
300 0.5% 0.332 10.06 21.37 2,79
750 7.69 0.457 1510 1820 911
1500 11.00 1.150 2420 5070 2630
3000 12,41 1,654 2670 6270 1670 |
6000 Fail 3.07 2080 4500 445 3
5-11 b
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? DEVICE: AD57)

LOG NUMBER: 0342 !
1
- E
F Total Tozp(15), Vou(5), Vou(15), Ion(5), IopC15), 3
- Dose, nA v v mA HA
h Gy(si) (Maximum) (Minizum) (Minimum) (Minimum) (Minimum)
Initial 0.35 4,92 14.85 24.2 23,0
| 390 10.08 4,92 14.85 23.3 22,9
: 750 1930 4.91 14,83 20,8 22.6
| 1500 4580 4491 14,82 6.57 22.0 \
f 3000 3550 4,90 14,82 0,025 19.9 :
} 6000 1870 127 2.58 Fail 2320
} -
k %
| - -
',! Total voL(5), Vor(15), IoL(5), Iop(15), ;
| Dose, mV nv mA mA
| Gy(si) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 12.8 14.5 9.29 12,07
, 300 16.4 16.9 8.38 11.16 ;
750 23.3 21.8 6.78 10.08
| 1500 41,5 2980 2.85 6.77 1
E 3000 548 3000 Fail 0.86 |
6000 2390 2310 Fail 0.008
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DEVICE:s AD571 DEVICES TESTED: 4

TYPE: ADG, 10-Bit TEST DATE: 8&-7-79
MANUFACTURER: ADI SOURCE: 2.5 MeV Electrons
DATE CODE: 79228 LOG NUMBER: 0448

RADIATION BIAS CONDITION: VQG = 15 volts
VDD = ~15 volts

RESULTS: Worst~Case Parameter Values, Vgn = 5 volts unless
otherwise noted in
parentheses

Vpp = =15 volts

Ioc-p1x¢5)y  Igc-pir(15),  Igoc-convi5)s  Icc-cowv(i3),  tprank(5),
Dose, ma mA mA mA us
Gy(ai) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.350 3,50 5.15 9.45 0.995
300 1.250 3,35 3.91 8.00 1.030
750 0.866 3,30 3.25 7,25 1.040
1500 0.850 3,30 2.75 6.55 Fail
3000 Fail Fail Fail Fail Fail
Total tprank(15), toonv(5), toony(15), Ity(5), I1u(15),
Dose, 8 ] us na nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.965 23.9 23.9 15.46 17.99
300 1.040 28.5 28.6 17.43 20.2
750 1.155 35,7 35.0 58.5 82.3
1500 Fail Fail Fail 186 271
3000 Fail Fail Fail Fail Fail
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DEVICE: AD571

LOG NUMBER: 0448
Total I11,(5), I15,(15), Igg-prk5)y  Igg-conv(5), OFFSET,
Dose, HA HA mA mA mv
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 2.52 2;90 10.11 11030 6,10
300 2.21 2,49 9.12 10.03 5,18
750 2,18 2445 8.25 8,67 4,27
1500 2.11 2,40 8,55 8.68 161
3000 Fail Fail Fail Fail Fail
Total OFFERR, NONLIN, Lozu(5), Iozufl5), Ioz1.(5),
Dose, LSB LSB né nA nA
Gy(8i) (Maximum) (Maximum) (Maximum) (Maxdmum) (Maximum)
Initial 0.593 1.055 0.551 1.44 0.154
300 0,500 1.082 2,917 5.91 0.504
750 0.406 1.528 118 215 45,2
1500 16.530 3.355 719 204 452
3000 Fail Fail Fail Fail Fail
Total Io71.(15), Vou(s), Vou(15), Log(5), Iou(l5),
Dose, nA v A mA HA
Gy(8i) (Maximum) (Minimum) (Minimum) (Minimum) (Minimum)
Initial 0.595 4.92 14,85 25.3 22.9
300 2,095 4,93 14,85 21.3 22.8
750 172 4,93 14.85 Fail 22.1
1500 1140 4.92 14 .84 Fail 14.9
3000 Fail Fail Fail Fail Fail
5-14
ki




DEVICE: AD571

LOG NUMBER: 0448
Total Vor(5), Vor(15), ToL(5), Top(15),
Dose, mV mV mA mA
Gy(Si) (Maximum) (Maximum) (Minimum) (Minimum)
300 23.6 20.9 6.61 9.98
750 302 124 Fail 1.57
1500 496 2670 Fail Fail
3000 Fail Fail Fail Fail
5-.15
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DEVICE: AD571 DEVICES TESTED: 5
TYPE: ADC, 10-Bit TEST DATE: 8~7-79
MANUFACTURER: ADI SOURCE: 2.5 MeV Electrons
DATE CODE: 7922N LOG NUMBER: 0449

RADIATION BIAS CONDITION: Vcc = 15 volts
VDD = ~15 volts

RESULTS: Worst-Case Parameter Values, Vgg = 5 volts unless
otherwise noted in
parentheses

Vpp = ~13 volts

Fo
J
/

Total  Ige-prk(5), Tcc-BLk(15)y  Ioc-convé5),  Igg-comw(l3),  tpiamk(5),
Dose, ma mA mA mA s
Gy{si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.40 3.40 5.40 9.70 0.970
300 1.30 3.30 4,15 8.20 1.025
750 1.25 3.25 3.40 7.40 1.020
1500 1.18 3.16 2.70 6.00 Fail
3000 1.10 3.15 1.20 3.15 Fail
Total tpLank(15), toonv(5), taony(15), L1u(5), Irp(15),
Dose, us Ms us nA nA
Gy(si) (Maximum) (Maximum) (Maximun) (Maximum) (Maximum)
Initial 0.940 25.5 25.6 15.43 17.83
300 1.005 27.6 27.7 16.91 19.55
750 1.045 30.5 30.6 42.7 56.4
1500 Fail Fail Tail 148 199
3000 Fail Fail Fail 309 420

3=16
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DEVICE: AD571

LOG NUMBER: 0449
Total I11,(5), Ir(15)y  Ipg-pik(5),  Igpg-conv(5), OFFSET,
Dose, A mA mA mV
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 4.04 5.06 10,19 11,06 6.10
300 3.09 3.56 9,58 10.59 6.10
750 2.61 3.01 9.05 10,11 6,10
1500 2.37 2.68 8.45 8.63 161
3000 2.23 2.59 9.08 9.34 Fail
Total OFFERR, NONLIN, Lozu(5), Lozu(15), Ioz(5),
Dose, LSB LSB na naA nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.59 1.055 1.525 165.4 0.167
300 0.59 1.053 5.49 176.5 0.39
750 0.59 1.496 58.9 235 29.1
1500 16.53 3.06 411 647 243
3000 Fail 3.88 758 1190 309
Total Lozy,(15), Vou(5), Vou(15), Iog(5), Iou(15),
Dose, na \ A mA A
Gy(8i) (Maximum) (Minimum) (Minimum) (Minimum) (Minimum)
Initial 0.58 4.92 14,85 26.4 22.1
300 1.61 4.93 14.85 24,6 22.1
750 57.6 4.93 14,85 Fail 21.7
1500 571 4.92 14.84 Fail 18,27
3000 1050 4.74 13.66 Fail 7.66

5-17
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DEVICE:
LOG NUMBEK:

AD571

0449

e

Total VoL(5), VoL(15), Ton(5), Ion(15),
Dose, mV mV mA mA
Gy(si) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 12,91 14,87 10.49 14,10
300 18.29 18,29 8.18 11.56
750 80.8 34,2 1.585 6.14
1500 502 571 Fail Fail
3000 Fail 1830 Fail Fail
5-18
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DEVICE: AD571

TYPE: ADC, 10-Bit

DEVICES TESTED: &
TEST DATE: 5-30-80

MANUFACTURER: ADI SOURCE: 2.5 MeV Electrons

DATE CODE: R&D

LOG NUMBER: 0650

RADIATION BIAS CONDITION: VCC = 15 volts

\

bp = ~15 volts

RESULTS: Worst-Case Parameter Values, Vgg = 5 volts unless

noted otherwise in
parentheses

Vpp = -15 volts

Total  Igo-pik(5)s  Icc-Bik(15);  Tcc-conv(5)s  Zcc-convild)s  tzrank(5),
Dose mA mA mA mA us
Gy(si) (Maxismuin) (Maximum) (Maximum) (Maximum) (Maximum)
300 1.50 5.3 4.95 11.33 1.08
750 1.55 5.4 4,85 11.25 1.17
1500 1.55 5.4 4.45 10.82 2.18
3000 Fail Fail Fail Fail Fail
Total tpLaNk (15) tconvis), tconv(15), I1u(5), I1(15),
Dose, us U8 us nA nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.96 30.3 30.3 15.78 18.09
300 1.03 31.9 32.0 21.9 28.8
750 1.98 32.9 33.0 445 668
1500 2.32 34.6 34.5 391 563
3000 Fail Fail Fail Fail Fail
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DEVICE: AD571
LOG NUMBER: 0650
2
y Total I11,(5), I11,(15), Igg-BLr(5) ) LEE~CONV » OFFSET,
"_, Dose, HA HA mA mA mV
, Gy(si) (Maximum)  (Maximum) (Maximum) (Maximum) (Maximum)
! Initial 0.71 0.86 9.70 10.97 1.295
l 300 1.07 1.25 9.54 10.75 2.24
|
| 750 1.12 1.21 9.48 10.6 130
| 1500 1.19 1.28 9.39 9.9 635
i 3000 Fail Fail Fail Fail Fail
\
r
3 Total OFFERR, NONLIN, Iozu(5), Iozu(15), Iozn(5),
| Dose, mLSB mLSB nA nA ni
| Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
5
Initial 132 153 0.511 1.26 0.098
F 300 229 263 30.4 57.9 27.1
750 12900 453 1760 2190 1100
| 1500 Fail Fail 2560 3210 2990
f 3000 Fail Fail Fail Fail Fail
|
;
g Dose, nA v v mA HA
Gy(si) (Maximum) (Minimum) (Minimum) (Maximum) (Minimum)
Initial 0.490 4.93 14.85 26.97 24.8
300 85.6 4.93 14.85 26.53 24.6
750 2700 4.91 14.83 26.14 23.8
1500 6180 4.91 14.83 23.18 23.7
3000 Fail Fail Fail Fail Fail
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DEVICE: AD571
LOG NUMBER: 0650

Total Vor(5), Vor(15), Ior(5) ¢ Ion(15),

Dose, mV mV mA mA

Gy(si) (Minimum) (Maximum) (Minimum) (Minimum)

Initial 15.2 19.2 8.57 11.6
300 17.0 20.3 8.18 11.5
750 14,5 21.4 7.85 10.9
1500 26.2 26.1 Fail Fail
3000 Fail Fail Fail Fail
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DEVICE:

AD571

TYPE: ADC, 10-Bit
MANUFACTURER: ADI

DATE CODE:

RADIATION BIAS CONDITION:

RESULTS:

8105 (1)
8107 (2)
8110 (2)

B

DEVICES TESTED:

TEST DATE: 5~26-81
SOURCE: 2.5 MeV Electrons {
LOG NUMBER: 0733

VCC = 15 volts

VDD = ~15 volts

Worst—~Case Parameter Values, Vgo = 5 volts unless
otherwise noted in
parentheses

Vpp = =15 volts

Total  Igg-prk{5)s  Igc-Brk(15)e  Igc-cowv(5)s  Igc-conv€l3),  tpramk(5), :

Dose, mA mA mA, mA ns !

Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum) :

Initial 1.45 3.50 5.80 9.95 930 ]
300 1.40 3.45 5.07% 8.95 920
750 1.52 3.65 4.60 8.60 970
1500 1.65 3.83 4,30 8.35 1030
3000 1.45 3.65 3.80 7.73 960
6000 1.40 3.35 3.10 6.92 Fail

7!

g
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DEVICE: AD571
LOG NUMBER: 0733

,

Total tprank(15), toonv(5), tcony(15), Iyg(5), Iry(15), -
. Dose, ns us us nA nA .
} Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum) ]
\ Initial 880 20,1 22,0 17.4 19.4 N
E 300 905 23.6 23.6 35,0 50.2 X
| 750 995 25.4 25.4 1130 1640 )
s 1500 1170 28.5 28.6 1390 1950 5
| 3000 1100 29.6 32.1 1420 1880 2
| 6000 Fail Fail Fail 1050 1320 ]
| 8
L
|
] |
| Total 11(5), I11,(15), Igg-BLr(5), LIEE~CONV s OF¥SET, iy
| Dose, MA A mA mA mV .
i Gy(si) (Maximum)  (Maximum) (Maximum) (Maximum) (Maximum) :
Initial 3.01 3.48 9.7 11.3 1.60
' 300 3.59 4.0k 9.4 10.7 1.62
750 3.40 3.78 9.4 10.3 109
| 1500 3.27 3.63 9.3 9.9 242
} 3000 3.40 3.51 9.2 9.6 198
6000 3.70 4,13 9.0 9.2 104 |
| i
? ,
i
L
.
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r DEVICE: AD571
LOG NUMBER: 0733

Total OFFERR, NONLIN, Tozu(5), Tozu(15), Ioz1.(5),
- Dose, LSB LSB nA nA nA
i ’ Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)

Injtial 0.067 0.18 0.51 5.8 0.053
| 300 0.165 0.25 215 5.9 0.212
: 750 11.2 0.41 2350 24600 1910
l 1500 24.9 0.49 6220 24800 2980
‘ 3000 20.4 0.70 3480 11000 2330
‘ 6000 10.7 0.76 2370 Fail Fail
T
% Total Lozn(15), Vou(5), Von(15), Iou(5), Tog(l5),
‘ Dose, na v v mA A

Gy(si) (Minimum) (Minimum) (Minimum) (Minimum) (Minimum)

Initial 10.8 4,87 14.72 28.3 14.8 o
, 300 11.4 4,88 14,75 27.7 14.9 i

750 4510 4.89 14.74 27.2 14.5 o

| 1500 16200 4.85 14,74 25.3 13.8 |
E 3000 4630 4,87 14.71 Fail 13.2 ; é
| 6000 2110 4,84 14.53 Fail 12.0 ;
i
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' DEVICE: AD571
LOG NUMBER: 0733

' Total Vor(5), Vor,(15), Io1(5), Ion(15),

5 Dose, mV iy mA mA

}_ Gy(si) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 12.21 15.29 12.0 15.9

E 300 13.65 16,13 10.8 14,6

| 750 15.48 17.28 9.7 13.5

! 1500 23.5 21.5 6.1 10.4

{ 3000 72.6 34,1 1.7 5.8

: 6000 423 778 Fail Fail

»

‘ a
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DEVICE: AD574JD DEVICES TESTED: 2

TYPE: ADC, 12-Bit TEST DATE: 2-6-79
MANUFACTURER: ADL SOURCE: 1.25 MeV Gamma
DATE CODE: 7903N LOG NUMBER: 0314

RADIATION BIAS CONDITION: Vcc = 15 volts
VDD m ~15 volts
VLOGIC = 5 yolts

RESULTS: Worst—~Case Parameter Values, VCC = 15 volts

VDD = ~15 volts

VLQGIC = 5 volts

Total VREF» IREF» ILocIcs e, Ipps
Dose, v mA mA mA mA
Gy(Ssi) (Minimum) (Minimum) (Maximum) (Maximum) (Maximum)
Initial 9.97 1.43 18.90 1.533 13,55
300 9.98 1.20 19.44 1.535 12.06
750 9,98 3.74 26 .0 1.535 11.05
1500 9.98 3.93 27.0 1.540 10.85
3000 9.99 3.87 30.4 1.538 11.00
6000 9.99 3.47 26,6 1.539 10,65

5-26
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DEVICE: ADS74JD

LOG NUMBER: 0314

Total ECONY £DSCs £Dss OFFSET, OFFERK,
Dose, us ns ns N LsB
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 21,00 264 541 2,13 0.75
300 21.35 255 554 4.88 1.87
750 Fail 1024 Fail Fail Fail
1500 Fail 1024 Fail Fail Fail
3000 Fail 1024 Fail Fail Fail
6000 Fail 1024 Fail Fail Fail
Total AOL OFF, AOL ERR, NONLIN, Tozss 107L
Dose, LSB LSB LSB nA nA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.00915 1.121 1.045 3.28 0.0683
300 Fail Fail 8.55 4.92 1.347
750 Fail Fail Fail 6420 Fail
1500 Fail Fail Fail 953 Fail
3000 Fail Fail Fail 528 Fail
6000 Fail Fail Fail 571 Fail
5~217
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DEVICE: AD574Jp
LOG NUMBER: 0314
Total Vou, VoL, Tons IoL, L1ns
Dose, \Y my ma HA
Gy(8i) (Minimum) (Maximum) (Minimum) (Minimum) (Maximum)
Initial 4.48 17.27 228 7.05 0.891
300 4.07 21.1 0.807 6.68 1.403
750 Fail 549 0.177 0.0072 1,793
1500 Fail 158 0.822 0.758 1.964
3000 Fail 216 0.511 0.482 2,22
6000 Fail 428 0.556 0.527 2.52
Total I1L, tpp, tys,
Dose, na ns ns
Gy(si) (Maximum) (Maximum) (Maximum)
Initial 14.26 344 32.0
300 14.86 329 19.9
750 16.34 Fail Fail
1500 21.0 Fail Fail
3000 32.0 Fail Fail
6000 55.4 Fail Fail
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DEVICE: AD574JD DEVICES TESTED:

TYPE: ADC, 12-Bit

TEST DATE: 5=17-79

MANUFACTURER: ADI SOURCE: 1.25 MeV Gamma

DATE CODE: 7909N

RADIATION BIAS CONDITION: VCC = 15 yvolts
VDD = -15 volts

VLOGIC = 5 volts

RESULTS: Worst—Case Parameter Values, VCC = 15 volts

VDD = ~15 volts

LOG NUMBER: 0376

Viogrc © 5 volts

Total VREF» IREF) ILoGiCs Igcs Ipps
Dose, \ mA mA mA mA
Gy(si) (Minimum) (Minimum) (Maximum) (Maximum) (Maximum)
Initial 9.97 1.545 22.7 1.720 14.50
300 9.98 4,87 26.8 1,725 13.40
750 9.98 5.26 27 .4 1.825 12.80
Total ECONVs £DSCs tpgs OFFSET, OFFERR,
Dosz, Hus ns ns mV LSB
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 27.7 336 626 2.13 0.75
300 27.9 331 636 1.831 0.75
750 Fail Fail Fail Fail Fail
5-29

B S e




g 3y

DEVICE: ADS74JD
LOG NUMBER: 0376

Total AQL OFF, AOL ERR, NONLIN, Iozn, Tozns
Dose, LSB LSB LSB nA nA
Gy(8i) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.01 4.87 0,975 21.2 17.83

300 0.007 2,99 1,357 7.19 6.08

750 Fail Fail Fail Fail 279
Total Von VorL» Tons Iors
Doge;, v myV mA mA
Gy(8i) (Minimum) (Maximum) (Minimum) (Minimum)
Initial 4.45 23.5 2.66 8.57

300 3.76 25.6 Fail 7,91

750 Fail 613 Fail Fail
Total L1H, I tpps tus)
Dose, HA nA ns ns
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.327 76.4 378 49,7

300 1.565 27.1 384 23.4

750 1.708 49.8 Fail Fail
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DEVICE: ADS74JD DEVICES TESTED: 2
TYPE: ADC, 12-Bit TEST DATE: 5~17-79
MANUFACTURER: ADI SOURCE: 1.25 MeV
DATE CODE: 7905N LOG NUMBER: 0377

RADIATION BIAS CONDITION: VGC = 15 volts
VDD = =15 volts
VLOGIC = 5 yolts

RESULTS: Worst-Case Parameter Values, Voo ™ 15 volts

VDD m -15 volts

Viogic = 5 volts

Total VREF» TREF TLoGIcs Iocs IpDs
Dose, \Y mA mA mA mA
Gy(si) (Minimum) (Minimum) (Maximum) (Minimum) (Maximum)
Initial 9.97 Loh7 21.0 1.625 13,73
300 9.99 3.92 41.8 1.626 12.60
750 9.99 4.16 31,2 1.670 11.45
Total toony tDSCy tpsy OFFSET, OFFERK.,
Dose, s ns ns mv LSB
Gy(si) (Minimum) (Maximum) (Maximum) (Maximum) (Maximum)
initial 21.2 280 626 2,13 0.00
300 20.5 273 636 Fail Fail
750 Fail Fail Fail Fail Fail
5~31
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DEVICE: AD574JD
LOG NUMBER: 0377
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Total AOL OFF, AOL ERR,  NONLIN, Lozis TozLy
Dose, LSB LSB LSB nd A
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 10.07 1.013 0.75 0.099

300 Fail Fail 1510 141

750 Fail Faill Fail Fail
Total Vol VoLs Loy ToL»
Doge, v mv ma ma
Gy(si) (Minimum) (Maximum) (tinimum) (Minimum)
I“itiﬂl 4.44 23.2 2.39 6077

300 2.13 28.7 0.899 6.59

750 Fail 88.7 0.885 0.831
Total IHs IrLy tpp tus,
Dose, MA ni ns ns
Gy(si) (Maximum) (Maxdmum) (Maximum) (Maximum)
Initial 1.382 14.50 351 4.58

300 1.828 14.80 329 Fail

750 2.14 28.4 Fail Fail
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DEVICE: AD7521 DEVICES TESTED: 2

TYPE: DAC, 12-Bit TEST DATE: 9-6-78
MANUFACTURER: ADI SOQURCE: 1.25 MeV Gamma
DATE CODE: 7825 LOG NUMBER: 0376

RADIATTON BIAS CONDI'CION: vDD = 15 volts

VREF = 15 volts

RESULLS: Worst~Case Parameter Values, VDD

VREF = 10 velts

= 15 volts

Total LY BAKRAGE » Ipps NONLIN, TIHs VITHL» VruH,
Dose, na HA y4 na v \
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 1.715 0.1485 0.01721 2.06 1.790 1.810

30 2.140 0.1320 0.01806 2,01 1.550 1.770

100 1.945 65.40 0.1905 2.02 Fail Fail

200 327,000 1200 0.1467 2,02 Fail Fail

300 Fail Fail Fail Fail Fail Fail

500 Fail Fail Fail Fail Fail Fail
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DEVICE: AD7370 DEVICES TESTED: 2

TYPE: ADC, 10-Bit TEST DATE: 1-24~79
MANUFACTURER: ADI SOURCE: 1.25 MeV Gamma
DATE CODE: 7844 LOG NUMBER: 0270

RADIATION BIAS CONDITION: VbD = 15 volts
VCC = 5 volts
VREF = - 10 volts

. RESULTS: Worst-Case Parameter Values, VDD = 15 volts

Vog = 5 Vvolts
Vrer = 10 volts

ANALOG QUTPUT

LT R

Total LEAKAGE CURRENT, LLEARQR? ILEAR Y, Iy, I1y,
Dose, nA nA ni A A
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 0.600 0.600 0.450 0.0010 0.450
30 0.800 0.950 0.500 0.0013 0.500
60 778 2.10 13.7 0.015 0.545
100 786 5.00 42.1 0.076 0.600
150 8350 ©12.5 77.3 0.235 0.670
200 Fail Fail Fail Fail Fail

mw e memge AT ~—
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DEVICE: AD7570
LOG NUMBER: 0270
RELATIVE DIFFERENTIAL CLOCK
Total AGCURACY, NONLIN, VoL» Vo, FMAX s
Dose, LSB LSB A \ kHz
Gy(si) (Maximum) (Maximum) (Maximum) (Minimur) (Minimum)
Initial 0.495 0.751 0.093 4,930 576.0
30 0.575 0.751 0.092 4,925 620.0
60 1,072 1.751 0.093 4,915 518.0
100 1.030 1.751 0.094 4,895 102.0
150 10.41 15.51 0.099 4,840 126,0
200 Fail Fail Fail Fail Fail
Total tON HBE» tON LBE: tOFF HBE» tOFF LBE»
Dose, ns ns ns ns
Gy(8i) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 137.0 147.0 535 528
30 152.5 160.0 542 534
60 187.0 197.5 553 540
100 260.0 287.0 605 568
150 500.0 Fail Fail Fail
200 Fail Fail Fail Fail
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' DEVICE: AD7570
LOG NUMBER: 0270

Total Ipps Igey IgKs Iscy

= Dose, HA uA mA UA

'}‘ ‘ Gy(si) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 0.009 0.046 29,9 1.400

| 30 1.000 0.144 27.7 1,150

! 60 70.4 3.11 27.5 0.864

| 100 625 34.6 27.4 0.545

f 150 3000 138 26.4 0.180

‘ 200 Fail Fail Fail Fail

T e
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DEVICE: ADC1210 DEVICES TESTED: 2
TYPE: ADC, 12-Bit TEST DATE: 12~11-78
MANUFACTURER: NSC SOURCE: 1.25 MeV Gamma
DATE CODE: 840 LOG NUMBER: 0249

RADIATION BIAS CONDITION: V+ = 10 volts
V- = ~10 wolts
VRer = 10.000 volts

RESULTS: Worst—Case Parameter Values, V+ = 10 volts
V-~ = ~]10 volts

VREF = 10.000 volts

Total INLs INH» Vou VoL, Isg, Igcy
Dose, nA nA v v mA A
Gy(si)  (Maximum) (Maximum) (Minimum) (Maximum) (Minimum) (Minimum)

Initial 0,280 0.745 9.97 0.65 8.99 15.10
200 (J.615 0.545 Fail Fail Fail Fail

LINEARITY FULL-SCALE ZERO~SCALE CLOCK
Total Iccs IEE, ERROR, ERROR, ERROR, FREQ,
Dose, mA mA % % % kHz
Gy(si)  (Maximum) (Maximum) (Maximum) (Maximum) (Maximum) (Minimum)

Initial 3.77 2.00 0.020 0.055 0.031 200
200 3.76 1.96 Fail Fail Fail Fail
537
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DEVICE: ADC1210 DEVICES TESTED: 2

TYPE: ADC, 12-Bit TEST DATE: 12-19~78
MANUFACTURER: NSC SOURCE: 1,25 MeV Gamma
DATE CODE: 840 LOG NUMBER: 0272

RADIATION BIAS CONDITION: V+ = 10 volts
Y~ = =10 volts
VReF = 10.000 volts

RESULTS: Worst-Case Parameter Values, V+ = 10 volts
V- = =15 volts

VREF = 10,000 volts

SRR R

Total N Ing, Vous VoL,
Dose, nA nA \Y v
Gy(si) (Maximum) (Maximum) (Minimum) (Maximum)
Initial 0.195 0.810 9.97 0.700
30 0.370 0.765 9.97 0.900
70 0.325 0.635 9.94 20.0
110 0.340 0.630C 9.87 64.5
150 0.370 | 0.625 9,76 107
200 Fail Fail Fail Fail
Total Isk, Iscy Ice, IEE
Dose, mA mA mA mA
Gy(si) (Minimum) (Minimum) (Maximum) (Maximum)
Initial 9.21 14.90 3.87 2.13
30 9.39 14,53 3.91 2.14
70 9.23 14.04 5.23 2.11
110 8.87 13.55 7.57 2.11
150 8.28 12,95 10.54 2.10
200 Fail Fail Fail Fail
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DEVICE: ADC1210

LOG NUMBER:
LINEARITY FULL-SCALE ZERO~SCALE CLOCK
Total ERROR, ERROR, ERROR, FREQ,
Dose, % A % kHz
Gy(si) (Maximum) (Maximum) (Maximum) (Minimum)
Initial 0.028 0,021 0.131 200
30 0.320 0.240 0,143 200
70 0.125 0.409 0.195 200
110 0.426 1.517 0.348 200
150 1.070 2.83 0.440 200
200 Fail Fail Fail Fail
5-39

%
4
3
%

Y SR



g [
e Y2

W .
,‘ ¥
Ay bk

W

o PR OUALITY

[ LA T
e

0IXLE™T = (OUN)SSSI I WA NI3 WILINI

£0R1" O0GZ” 6L12” OOET”

e-0IX00°8 =

(EON3ISSI 3NTTBA NoI BILINI

00°9 00°€ 08°1 GL°
tisyhoorixn *3500

3A305

00GT"~ OCGT” L091° 0OIT

=)

SNOTINIASD QRUCNELS TRHEON S0 3L

00°9 00°f 0T SL°
(i1s3fgo11y *3500

A0

3500 SA UN NI 2851 (2

sowwog 0] (;§)hn ‘3500

SNOILYIAS0 GUUONUIS TARION 40 37890t

3500 SA N NI ISSI (1)
sowsog 03 (IS)AD ‘3S0(

08-1-T 316G 1S3L SVIAX £

3NON 3003 318G $950 90T WP IR

018 25 ¥ ¢ wm.,urmm.wht.wh.:ﬂkn mn.«h.“oﬁ 018 28 ? £ 261 QO8 o€ 7 £ 271,01
| aam ey e 1o e e e B A0 14 Moo sagz oo psesstes B s mainnisiages s s grusiga s

m...u
E 2

” \ £

; —r vz

. U‘\R s
s 2
P . »
_ 4
, - 10F 2 \

b n
- ¥ >
2 m . \\
E ¢ \
E 9 s
s
: )4
y f
01

68 DM
SO £10F00 :3dAL 3DJAD

3NN 2600 3160
08-1-2 3160 1S31 S3IVIAM £

Y3 O

SOHI £T0YGJ :3dA1l 30IA3CA

T

NY3W
5-40

(BN) 188!

- ;01
9950 907 W 4R



N

ay
g
3
Ta =
L 7P
" gz
;B
-3
,iwp

¢0IXIS" T = (AR 3NTHA N3 RILING

££10" 900" ¥900" 1900°

a

D0°¢ O00'E 0e'T oL
tishigorry ‘3500

3AN0

SNOTIYIASG QUOONULS "MARON 40 3Tl

3500 SA SI0A NI dIA (7)

sowwoy .00 (1S)Ag ‘300

Ol® 967 &€ TST _O0I® 98°F € 28T ,01
néggg.: A o)1
5 P
\..\-.\\1 C
L = o
Zz =
[54
n
Z
e 5
Y 3
e S
E <
E o
3
) - .0t
3INON 3000 3iwd 9SS0 90T WP AR
09-1~C 3180 IS31 SNIAX € R UM

SOHJ £10700 :3dAL 3VIAT

R

o-OIX¥9°1 = (AINIA 3R BUSH ILIND

SEE0” £0£0° 91c0° ITLIO”

J

00°¢ 00°t 08°T oL’
t1syfinotiy “3800

3240

SNOILGIAS0 GORULS WHRIDN 0 370l

2S00 SA S1T0OA NI NIA ()
sowwog .03 (i8)hg ‘3500

Ol 26 F £ TSI 018 98¢ £ 281 1
v AT T T NI ST I SR AR B IXTT] -..ﬂoo ESNERILIL :.N-Q Qmﬂ
B 4 oot
N —
2 m /._w
2 !
[ <
—f
- Z
RS
2
nO
- e
- 401
30N 3000 3iug 88C0 907 W 4N

08-1-2 3100 1S31 SPVIAX €

YR O3

SOWD £10¥G0 :3dALl IVIAD



L TR TR T

1-0IXSE°T =  (UNIZSSI 3NWA NgSH HIILINI

L1871 1269 £2¢8° 060"
00'9 00°F O08°T oL°

t1s)hgo1iy 3800 A0
SNOTIUIASG OHUONELS EHON 50 IWEL

3

W 3500 SA BN NI 2sSI (2

sowwng .03 ¢ iS)in ‘3500
w JOI® o5 ¥y ¢ 2 Qﬁmoﬁu $s ¥ £ 258101
E, 111l gy 2

SESE R

VI

|GINAL PAGE 1
O S 00H QUALITY.

E L0t
FON 3009 3180 6950 001 IdP i

08-%~-T 316Q 1531 SIVIAX © BN O
SOWD £1070G0 :3dAL I0TA

00T

NU3W

(UN)ESSI

OIXLO°2 =

(UN2ISSI 3NBA NS WHILING

89271 98SL" L¥ZE” £6¥0°

2]

00°9® 00°€ 0S°1T oL-
(1S3ABo1 1 “350G

3

SNOIIUIAI0 QRUONULS THMON 50 300

3500 SA W NI I1SSI (1)
sowusg .03 (1S)A9 “35pQ

O1e 9s ¢ ¢

L 4 g *S ¥ £ 28T 0O
SIRARAL RN LI E L 2 L8 2000 n¢Mm°N 2R RN ITIT] -b“n.Q.W

!.ﬂz!...t.

01

/]

L Vi

e

3NON 3003 3ie0 €950 201
09-6-C 31Ua 1S3 S3IVIAA £

WL

o3 oM

SOWD £10780 :3d4t 301A0

NN

(INIISST

5-42




e —

ORIGINAL pag
E
OF PooRr QUALI'I!}S;

o-0IXL9°T = (AINIA 3NUA NI WILINI

o-0IX6E°T = (AYEIA 30WA No3W WILINI
TLIO® 001D §99G° 0LOD” a ¥Y9E0" 2EE0° 0S20° $120° 5
00'9 00°f O&'T &L 00°9 CO0°f 083 GL-
cisyfpoitn *3s60 3NEND (1syhgo11x “3500 3AND
SNOILIBIAI] CUEONULS THWEON 40 3L SNOILHIASD CRUONULS THON 40 3981
3500 SA S10A NI diA (¥) 3500 SA SL0A NI NIA (£)
sowwon .02 (18)Ag ‘3500 sowwog .03 (iS)An ‘35pQ
JOI8 9SS v £ 2SI gI® 9679 £ 2610 yOI® 9687 € 2671 0718 967 £ 26101
T A AT TR B TTIT TR N WU TITY ST FEREE ITTT TR o001 EEEE: us o1
— a1 81
a\\\b\\\u.wll ~¥—%
b 2 z ]
i m
D
r =z
4 ”M ,n
M -
” Y s ?
- ¢ mn
3 L 2 2
& - 2
: - no,w E wOM
3NON 3000 3160 6850 907 WP 4 3NON 3000 3160 6950 901 WP i3
08-G-Z 3160 1S31L SIVIAG £ U3 9 09-6-2 3180 1§31 SPIAAW £ 8 0
SOWS £I0Y03 :3dALl 3VIAID

SOWD £107G3 :3dAl 301A3Q

5~43

(AINLA N3




ORIGINAL PAGE IS
OF POOR QUALITY

1-0TX98°2 =  (BN)SS3I WA NU3W WILINI 1-0IXLE°C = (EBN)TSSI INBA MM WILINI

GOE"E £8Y8° 302" 67IE” g y01°2 $008° IL62° 6695° g
00°9 00°'t 081 &L 00’9 00'Ff OS'1 oL
t1s)igeix ‘3500 3Au (19)Agor§y 3800 384T
SNOIISIAS0 CRUONULIS THLRON 40 379l SNOILUIAT] GHUOMYLS THRRION 40 31
3500 SA N NI 2SSI (2) 3500 SA M NI ISSI (1)
souwog 03 (1S)Ag *3s500 sosuog .03 (IS)An ‘3500
OI® 27 £ 241_.0I® $¢ ¥ £ Z IO OI® °s» € 261 _Of[® 9s ¢ £ 26191
¥ EED’PH..‘)»E.: .:,w.Ou 001 v EELFMPH;EBE. ISR TI] ...N.mv- 01
. mnwa mn.m
z &\\\\, F 2
c e nn
3 \ E
¥ “M. A E ¥
S D uﬂ\ s
9 b e ®
S — ’.\ E 2
F 01 @ ¥ E 401
p\ F Y @ 3
T : $o-1
; - =z 3
f: 3D 2
E ¢ : E ¢
E E »
< <
9 ¢
® MO
01 : 201
$E6L 3003 316G 9£90 907 W I 9€6L 3000 3iHG 9£90 9071 WP I3
* 09-9I-€ 31HQ 1S3L S321AI ¢ R DM 06-9I-€ 3180 1S3 SIVIAX 9 =i 1084

SOWD 420700 :3dAl DIA0 SOHD L20%00 :=3dAl IVINTD

N&aW
5-44

(&N)TSS]




~
_
_
,
,“
m

R chit o f ana o i

ORIGIHAL PAGE IS
OF POOR QUALITY,

e " : s g U o

e e i e e, e e et e L B

o-OIXPR° I = {AYdLIA FHVWA NUSH “WILINI

I9rL° 60IL° 299" 65L9” a
00°S O00°f G GL°
t1s)iges1y *3900 3AND

I
SNOIIBIASO GUUANGSIS THWEON 40 37901
3500 SA S1T0A NI diA (T7)
ssswog 0] (IS)hn ‘3500

LOI® 9s v £ 261 0Ol 8y £ 281,01
EEEEE witd 01

e -
(=
L 2
¢
H4
-
E k-]
3
P ﬂOﬁ
cesl W 3190 9ES0 D01 Wl 4M
Ce-8I-f 31vQ 1S3L SIIAX ¢ wod O

SOWD L20P03 :3dALl 301A3Q

IR~ oo et it s s s O

(A)dLA  NUY3W

o-OIXP?°'1 = {AINIA FHTHA NI "HILINT
2020° §910° 6€10° G9L0° 3
009 00°f 051 oL
tisyfgoisx *3500 3903
SNOIIBIAZ0 CUUONGLS TRON 0 WUl

3500 SA SL1OA NI HiIA (£}
souuog .03 (1S)hg ‘3500

,018 98 v ¢ wn.wmmwn 2y £ TS 00
PHITIRTW ST IR TR TITY upus 01

s |

_ -
9864 FX00 31d0 9E90 VO WL I3y
08-RI-€ 3160 1S3f SIVIAI 9 g3 g
SOWY L2073 :3dALl 30IAX

s}

5-45

(AINLA  Ng3W

| amemm—n kb e



T e
=0IXIQ T =  (BNIZSSI INWA N WILINI 2-0IXZE"2 =  {UNIISSI VKA My BILIN]
ESG S 065" Se56° 22gL” g Q0L € £8CY" 0089 2982 H
00°9 00t o8°! ¢eL° 00°9 00°E 05°1 &L
(1s3hg0119 *350G 3AED (18)hgo iy ‘3500 3a00
SNOIIBIASC BRONDLS THRNON 0 WL SNOLIUIAZ0 GUBONBES THMON 0 3yl

3500 SA BN NI 2SSl (2) 3500 SA &N NI 1SSI (1)
souwwog .03 (1s)fg ‘3800 souwng 03 (15)A9 *350Q
i 018 367 & 281,008 967 ¢ Zg1,0] LOI® 957 ¢

T 4 ¢ ﬂowﬂ g 7 £ 281 NQH
ﬂgujk—.g : 2EEFKT] ~.. Omm ot B S 0 s S iRl I NI g PR 58 3 3 1530824378 - ﬁbﬂ
/ -
ﬁw / . F 2
| 52 :
| 23 F £
e o 4 ».M E ¥
W\p\ F D £
)% _\ prd k]
WP \ € o 7/ ¢
Zu \ @ 01
| - ° T -
kr 2 " i
W \\ 3 z , mrw.
7 - \ m
- - €
E o E
3 L \ H'
- 14
= 4 ‘ M'c
> ;01 L N}
INON 3003 3180 L@S0 907 WP 43 FIOM 3309 3180 48S0 907 WL
0g-9-C 310 1S31 SIVIA ¢ Y DB

0e-9-2 3160 1S3f SIJ/IAI € U3 0

SOWJ 6Y0YQD :3dAl 30IAZD SOKD 6Y0%03 :3dAL 301430

NU3W

(UN)1SS]

5-46



i = e b st Lie 5 A L D D>+ Pt S S s et S
- = > s TR - £ R g T e i S A R R
. B BN b i S N A Rt i I M el ac £ 2t | |

. LR DR

o-0IXR2"T = (AIGIA 3WBA NE3d BILINI o-0IXe0°1 = (AINIA 2NHA NI WILINI

w 0160° IFEQ" 6990° 21i0° a 9690° QI90° 68%0° 9950° 3
009 00'E oSl S D0°9 00f 061 &L°
(Isyfgo1iy 3809 AU (1s3hge1 1% “3s00 AU
SNOTIHIAI] CHUONGLS “HUON X0 37901 SNOIIHIAI] CRHHONGSLIS THARION -0 380l
3500 SA S10A NI diA (%) 3500 SA SLBA NI KIA (£)

sowucsy ,03 (15)A5 *3SOC sowwsg 03 (1S)AS 3800
JOI® 9 v £ 21,018 sc v £ «.n.umcm ,018 967 € 2e1 pDIe 9 ¥ € 2 ST 01
14.:%.\ a2t F{:EEE.: sesquuiuiiy 0] E!TEEEMWEIE]:E wperig . 0F
| @ > ” o1
| 5 — 4 —F ey 2
m G < o 2
. 2% E ¢
w o & 3
o z n...w.vu L4 w ~
§ =g Boar : 5
| £ 3 2 ;2 3
_W oo ®
; £2 u. £ < <
| S 3 I | 2
_ v = e <
; 1 F 2
_ - ¢ 3
E 33
E E
4 o E v
“ E
“ ¢ ?
" y
E ;01 ;OF
3NON 3000 3160 LG50 901 WP I 0N 300D 3iud 2850 901 W I
09-9-2 3160 i1S31 SIVIAM € 3 0. 09-9-2 316G 1531 SIVIAA £ €3 9

SOMD $YOPGY :3dAl 30IA30 SOKD 6Y0Y0J :3dAL 3J1IA30




I ot i e e ;s * & b

;OIX99°E =  (8N)ZSSI INWA NUI WILINI -OIXSL'Z = (UNIISSI 3N A NI HILINI
10R°T ¥22°1 SELS” 092%° g 12L°T 060°1 6@FYL" 269F° )
006 00f Oe! &L 00°9 O0'f 051 oL°
(1s3fpoiry *3500 SAND t1s)fgo11y “3500 3N
SNOTIYIAI] GUUONULS TdON 40 390l SNOLIYIAI] RUONDLS WSRION 40 Il
3500 SA BN NI 2SSi (2) 3500 SA N NI ISSI (1)
: sowuog .07 (iS)A9 “3S0Q sowwnn w03 {1S5)Rg ‘3sp0
O01s 9 » & 2¢71T_O[% Sy £ 287101 JLOI9 987 € 261 019 969 £ 251,01
¥ Eggg.: i (01 e ma a ..WOE:: LLALSA2LR :W,O| o0t
= | Es-1
MMWH . E 2 H F 2
3 3 A \‘ £ \! - £
L ol ” =z \ E v
: 2. c m \Uw
: - o D p, _ s
_ P G 9 zZ \J\ 9
w =0 2 s
w oo - 4
w o o K MH.u u\nlv ( . 3
4
m mm bt : - mw
| ‘ L] .
: y , v
1 <
k 9
] . e
0! 201
3NON 3009 3100 $8S0 D07 WP a3 3NON 3009 3ivd S9S0 907 Wl =4
08-21-Z 3160 1S3L S3JIA3T £ B34 DM 08-21-2 310 1S3! SPIAWM £ e TIRLIE Y
SOHD 260703 :3dAL 3DIA30G SOHD 280700 :3dAl 301AW

NU3W
5-48

(BN)TSSI



3

ORIGINAL PAGE IS
OF POOR QUALITY

+0IX08°T = (AIGLA 3NWA N3 WILINI &0IXig'l = (AINLA 3NTBA NI WILIN]
&ery” YLEQ” SEEQ0” 20€0° 1] 9,90 £990° £1L0° 29.L0° 3
06'9 O00°€ 0S°t SL° 00°9 O0°E 081 &L
(1syhgerin ‘3800 JABNS (1s)hoe 11 3500 . 3Ad0
SNOIIBIASO CUUONGLIS TOWNON 40 318l SNCITIHIAI0 GRUCNULIS TARION 40 WML

3500 SA  SLO0A NI HiA (8D

3500 SA SL0A NI diA (¥)
soaung .03 (1S)Ag 3500

VWL 0] 1s)hg *3s0Q

019 ¢ r T 283 019 3¢ F £ 2 83 1 o1 @ g v ¢ Z 83 18 96 ¢ £ 2 81 1
¥ (3373 RBI32IT) ,wmﬁtﬂﬁthiﬁ 14 25 :wﬂo OOM L4 E}EE%}H: 21552 88548 onbﬂho OQM
.u.u IT 3 4
et - "
1\\\1‘ S :
D
" 4
¢ M ¢
o C
Fr C v
F 3 mn
uo e
< - 2
E Lot E Lot
3INOKM 3003 3160 SOSL 507 WP 14 INOH 3000 31ud GOS0 901 WP I
09-21-2 3190 1S3 S3VIAXM £ gt O og-21-2 3164 1S31 $331AA £ yad 9.

SOWD 260YGS :3dAl 30IA3C SOW2 2S0YC3 :3dAl 30TA3D

5-49

(AINLA  NU3W




PAGE 1S
JUALITY

OF POOR QUA

ORIGINAL

I it it s i i et A M A

0IX20°Y =  (BNIZSSI WA NUIIH WILINE 2O0IXQT"E = {UN)ISSI 3NHA NI WILIMI

226°T S6E°T 180°1 99GL° a 120°2 ¥92°1 8916° £ir9” )
00°9 00°E OC°'1 &L 00°9 00’ 0G°1T L~
(isyfgeriy *23s0Q 3AWD (1s)hoeyix “38Ga 30
" SNOTIHIAIG GWUONDLS TOWMON 30 3186l SNOIIUIAZ] (RUONHLS RHRDON 0 3l
3S00 SA BN NI 2SSI (2) 3500 SA N NI ISSI (1)
sowwog ,03 (IS)A9 *3spa sowuog 00 (1S)hn ‘3500
LIt 26 v £ 261 .0[8 967 £ 247,0] LOI8 967 £ 261 079 967 £ 2610
%EEE.: s 01 EEEF;FM%E ity 0]
1 o1
F 2 F 2
mn 23
= * 2 4
~ c o ¥ s
\\m\ * -4 e 9
\\-\ ' \u\ .
10T ¥ 4 51
]
ﬂ\ ui.m _\llu \ <73
<= zZ S
: 3D e
X3 b€
- v E 4
s £ c
-] ?
) e
201 20t
3NON 3000 3140 9950 9071 dr i IWON X300 3190 98¢0 SOT Wl 143
09-£1-2 3160 1S31 S3IJIAC £ oy 9 08-C1-2 3180 i1S31 S3IVIAN € o4 9

SOWD ZS0F00 :3dAl 3DIAX SO SSOYUD :2dil 301A3D

NU3W
3~-50

(UN)ISSI




CoTE R IR R e e

GO, DACE 1S

OB POwd QuaaldTY

T TN o i fators o a2 e A

«0IX08°1 = (AYSLA WA NE3W WILINI

2re0° 62¥0° L9E0" 9VED" a

00°¢ 00'E O8I GL'

(1syfgerra ‘380G 3A3N3
SNOILHIAIO GUHONDLS “WWAON 40 38Ul

3S00 SA SLT0A NI dIA (F)
$CWNDY 00 (15349 ‘350G
,LOI8 957 ¢

B Ol ot 20T
[YTTITITT TR I TSR R 13T T T :EE 00T
i
“W.I € nN hx 4
 a m
D
Z
<
£ -3
iy
r &
- S
uo
- v
- 0t

3NON 300 3ivd 9960 9CT P .M

08-£1-2 3160 153L SIVIAN € oy O

SOWD 290r(00 :3dAL IDIAIT

o -

o-0IX08°1 = CAINIA IVTBA NY3H BILINI

£SY0° L2yC” 2Sr0” S9%0° 3

009 00'f 051 &L
(15)R9oj 1% *380G 3D

SNOTIBIAS] RPYCHDLS THRION 0 I1951

350G SA SLTOA NI NIA (£)
£awwog .03 (1s)hg “3s00

,OI® 9s v ¢
PO — TSTISTETER R S TIVIFASREA: 0 TRees o o ol

251 0l® 957 € 2S7T 0]

001

3NON 3000 31ud 96850 907 df I
00-£1-2 3160 1831 SIIAA £ o DM
SOHJ SSOYGT :3dAL 33IAA

.01

(AINLA  NUY3W

5-51




(OIXLZ'Z =  (BMIZSST 3NTKA NUSH WILINI
SeTT" 696E° 062" I171° €
00'9 00°E 08" GL°

c1sifiporry 3509 3ANND

SNOIIBIASD (RBONEIS TOWSON 30 3Tl

300 SA N N7 ISSI (2
sowwng 199 (1S)A9 ‘3500

DIs 9s v € &I GI® *s ¥ = 2SI O
s 100 s gt Eepeupn g se s poesge £

F o0t

5"t

P o

74

/

Ty
) ]

X

\\1

ORIGINAL PAGE IS
CF POOR QUALITY

BZs

I T ST JRRT R T e crvrg g e S T T R T AR e T T

09-$2-1 3180 1S3L SNIAM £

1670 907 db I
B O

SOMI 950703 :3dAlL I0IAN

(LOIXLE T =  (8NIISSI INHA MU WILINI
9QLE" ¥0EES"™ ¥290° 620" )
00°9 0O°'f 0S°1 &L°

t1syfigor 3509 I

SHOIIBIATGO CUEONDLS TAHON S0 38Ul

3500 SA oW NI ISSI (1)
souwusg 03 (1$)Ag ‘3500

N ]

NUEW

NE3W

(UN)ZSSI

(M) T8SI

L0198 9S v £ 21 0I% 96 £ 2 ST 0]
EAEME.FEE . o g e 07
p

\ =
\\ i
\« vn
\ L
/ v
\\ 3
HG
/ r
% 3
.01
INON 3007 3iwd 1670 S0 WL 43
0R-82-1 3G 1831 SVVIAF £ g3 1O

SOWD 990700 :3dAL 301A3G

552



S TEELUTRERSTRAT T L e e

ORIGINAL PAGE 1S
OF POOR QUALITY

¢-0IX9%°L = (AXdIA 307KA NI3H "MJILINI

§020° 120" 1820° 2£20° a
00°9 00'E 05T &L°
t1s)fgetin *3s00 35D

SNOTIHIASC QRKONULS HWHON S0 Il
32500 SA S10A NI diA (F)
souwwny .00 (I1S)AD ‘3500

LI 9S 7 £ ZGT O[® 967 €

2 51,01

T S B R G HAE SRUEE T s o 2y s s o 11

201

INON 3003 3160 16¥0 0T il 4N
09-G2-1 3180 1S31 S3JIARC € B DM
SOMJ 990Y0Y :3dAL 30IAIGC

- ;01

L

(A)dLA  NUIW

LOI9 957 ¢

o-0IXG2°% = (AINIA 3NTWA Nu3 WILINI

£LI0° 0S3Q° L900° O700° ) i

00°9 00°€ 061 G.°
c1sifisefix *3500 3N

SNOILUIASO OUHONULS THHUON 40 36Ul
3504 SA SLIOA NI NIA (£)
souwes .03 (1S)An ‘3500

SIS LML 402 PRETTIITTY SETr IO

e SO it s s PO

3NON 3003 31490 1670 907 W& 4N
09-GS-1 31uQd 1S31 S3JIAX € R 98
SOWD 920703 :3dAl IAST

o0t

- ;01

(AINLA  Nu3W

5~53



T - R R 1 [ U B atiitasc- 2o 0N M A B o o
F
y-OIXPE L = (©NISSSI 3NTWA Nu3W THILING »OIXIS T = (UMISSI 30TWA NU3W TYILINI
0°LGZ 6°C21 GZ°LE ¥9E°E 1000° g L0°EE 65 vl ¥EQ v 926%° 1000° g
SI-  Gf- 90" £0°  iG- S1- 0" 90" £0° 10"
tisyfgair *3s0Q 384N0 t:)hge ey 3500 3IAHND
SNOIIYIASG QUUONULS TUWEON 40 378uL SNOiLUIA3O QUUONGLS TUWHON 40 3891
3S0Q SA  ©n NI &SSI (2) 3500 SA ©A NI ISSI (1)
sowwsy (.03 ¢ 1S3hg *350Q sowwag .03 (I1S)Ag ‘3500
nOm ¢ 9SS ¥ ¢ e &I NOm 8 96 r £ m L0 nOm MO~ 8 9¢ 7 ¢ Z S°t NOM g 96 v ¢ ¢ S°1 no.w
22233,252 IITSIT ISR RN ITIIL IR A S RIS IISRE TN ITN ITITE FR L N ) m.,:».ﬂ.. il |OH A ST UL ITITNISS S AR R NN TIR IS SN NN IITTI (RIS I VIS ISSER PR ITI LY SRR N N ION
. I P g e r
@r 3 E
= /E 7t v
™ i - o
N} = Nnoﬁ = MlOm
<= - \ 2
o - .01 v
- 2- A
AMW X = 2.01
Z 0O s 3 \\ :
= g T 2 .
, £ 1. - F ;01
: <o . \ 3 _ \ =
w - F 501 A =,
- n / E 01
i 3 F 01 § \_\ E
) : / 2
- 201 1
| \v\ ! \4\ *
] B - 2 E 01
; \\W 01 \\&\ ! L ¢
| s ¥ E v
, £ 01 ! = (01
££4 3000 3:i4C 8920 907 Wl : i3z £€L 3000 3140 8920 9071 dr : 43y
6L-£-1 316G 1S3L  S33IA3C © ISN 194N 6L-£-1 31w 1§31 S3IDIA3C S ISN :94uW
SOWD 190903 :3eAi 3IDIAIG SOWD 190V0D :3dAl 3D1A3Q

5-54

NU 3W

(UN)1SSI

,F!,,»i B P - ’ e Willli e - L e e iE%}L



ORIGINAL PAGE 15
OF POOR QUALITY

t-O0IXEE™9 = 3 WA NUIH WILINI 1-0IX0E°9 = 3N"BA NU3W WILINI

OST°1 206~ G96G° w68:E" ] BSE"T L2171 982L" 99gv” )
00°9 00°f 061 av° 00°9 00°€ 051 ¢or°
tisyhgeriy “3s500 3A300 (1s)Agoiix *3spQ 3A8ND
SNOLIIDIADO GUUONGSLS SOHEON 0 31Ul SNOIIHIAZO QUUONULS TUWHON 40 3TadL
3500 SA ©N NI 2SSE (2) . 3S00 SA ©N NI ISSI (1)
sowwog 03 (15)Ag ‘3500 sowwsy .03 (15)hg ‘3500
NQM ¢ 9S8 ¥ ¢ AR~ ¢ nom - . ¢ r ¢ R~ | muOm nOﬂO 2SS ¥ € 2 <1 mOw g8 9C v ¢ 2 <1 NOH
EE;: 23331 JLPLSRT RS 3 $3e8383uny I3 BB RN IIIIZITRN] | Oo.m J110sRCp e c a0 R sessDss e 4 0 NLILIOLTYITE iy IR LT TSI IR R ITSF S SN} - OO.H
W; mﬂu
F 2 E 2
3 £ : €
P < o 3
24 4
= . 3 1
\\‘\ W 9 e v 1m G
A E o 4 E o
= ..v” uo.n % 7 E «ow
g o w L
] i \ W 1AV \ o
nll.ﬂ Es 1~ Fs -1
: - =z -
e 2 F 2
m € m €
M ¥ w ¥
HMn X3
£ 9 E o
| .
= No,m Z NO.—
INON 3603 3180 ¥8G0 D07 Sdl 434 3NON 3003 3180 ¥8S0 907 dr 439
08-1£-1 3160 1S3:F S30IA30 € U3y 9 08-1£-T 3180 1S31 S3IJIA3A € 63d 944

SOW3 660700 :3dAl 301IAX0 SOWJ 660v03 :3dAL 3J1A3Q

N 3W
5-55

(BN)TSSI



o-OIXPF T = 3NTWA NG WILINI

£6L0° LYLGS 920" 9ILO" a
00°9 O0O'€ 0G'T GL-
tisyfigerit *3s00 3AEND

SNOILBIASG QUUONGLIS WBHUON 0 376Ul

LOI% 987 £ 25T 01¢

INEL [SITERES R ITITISSR NN T

3500 SA S1T0A NI diA (72
somwng 02 (1S)Ay ‘3500

9sr £ 251,01

(3384 I (13T R R IR SRS W]

601

38

T T ¥

|GINAL PAGE 18
gg POOR QUALITY

Lt At 200 Btk St A D B 00 A A0 kA D R A

NON 3000 316a

101

¥8S0 907 df 4
08-1£-1 3160 1S3L S3IDIAA £ (226« QDT

SOWD 660V03 :3dAl 3J31A30

o-OIXECS T = 3INTWA NG3W ®B11INI

QLO0"” 9803° y900° 9L00°

3

00°9 00°t 0% 1 3oL
(1syhgapn ‘3500

3A8ND

SNOIIBIA3SO QUUONGLIS TWWHON 40 3780l

,LI® 957 ¢

3S00 SA S1T0A NI NIA (£)

sowwng .87 (15)AD 3500

42ifageederea sy s oy $2223 80 8 1% Bpecdensy

Nn.nmo.mn 98 v ¢

2 81,01

13333838832 %

3 A

[t

(AYdLA  NY3W

3NON 3003 3180
08-1£~1 3160 1S31  S3JIAA €
SOWD 6607030 :3dA: 30IA3G

v8G0 9071 WL 43
g3y 94

LA T
"
- o
Q
-y

AL e §

5-56

LA N B

(AINLA  NY3IW

LA A A A A S A I A LD A M



r o S il > o~ it Aah Gl o on
ORIGINAL PAGE‘ IS
OF POOR QUALITY
)
A DEVICE: DACO8 DEVICES TESTED: 2
TYPE: DAC, 8-Bit TEST DATE: 11-6~78
2 MANUFACTURER:  AMP SOURCE: 2.5 MeV Electrons
. DATE CODE: 825 LOG NUMBER: 223
& RADIATION BIAS CONDITION: Voo = 15 volts
’ VEg = =15 volts
RESULIS: Worst-Case Parameter Values, VCC = 15 volts

E VEE = =15 volts
E VREF* = 10.000 volts
|
|
i Total NONLIN, Irgs Igg, Ice, Iy,
» Dose, % mA mA mA. nA
‘ Gy(Ssi) (Maximum) (Minimum) (Maximum) (Maximum) (Maximum®
A
]
} Tnitial 0.160 1.994 6,31 2.44 0.400
{ 750 0.345 1.982 7.09 3,20 7100
| 1500 10.30 1,941 7.74 3.92 12100

3000 6.03 1.913 7.41 3.61 15000
y
' Total I1n, IpMp-1N) IzEROY IsyMs
i Dose, HA A HA HA

Gy(si) (Maximum) (Maximum) (Maximum) (Maximum)

' Initial 1.09 0.49 0.500 0.0
; 750 3.59 1.50 0.693 6.0
| 1500 4,95 1.40 19.3 17.0
; 3000 10.10 0.68 80.1 35.2

3
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DEVICE: DACO3

TYPE:

DAC (] 8“‘Bit
MANUFACTURER:

DATE CODE: 825

RADTATION BIAS CONDITION:

NSC

R A R

DEVICES TESTED:

2

TEST DATE: 11-6-78
SOURCE: 2.5 MeV Flectrons

LOG NUMBER: 222

Vog ™ 15 volts
Vpg = -13 volts

RESULTS: Worst-Case Parameter Values, VCC = 15 volts
VEE = ~15 volts
VREF* = 10,000 volts
Total NONLIN, IrE, ¥elel) I1ys
Dose, 4 mA mA nA
Gy(8i) (Maximum) Minimum) (Maximum) (Maximum) (Maximum)
Initial 0.167 6.36 2.48 0.35
750 0.325 8.38 4454 93
1500 0.570 8.14 4,33 876
3000 2.37 7.44 3.66 1140
Total I1Ls LAMP-IN» IZERO» Isym)
Dose, HA LA A UA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 5.51 0.80 0.080 1.0
750 13.8 3.5 2.50 3.0
1500 19.9 5.6 20,4 10.0
3000 25.1 7.1 92.2 50.2
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DEVICE: DACO08 DEVICES TESTED: 2

TYPES DAC, 8-Bit TEST DATEs 11-6-78
MANUFACTURER: PMI YOURCE: 2.5 MeV Electrons
DATE CODE: 825 LOG NUMBER: 224

RADIATION BIAS CONDITION: V., = 15 volts
Vgg = =15 volts

RESULTS: Worst—-Case Parameter Values, VCc = 15 volts
VEE = «15 volts
VREF+ = 10.000 volts

Total NONLIN, IFg, IEE) Icc, 1,
Dose, % mA mA m4 A
Gy(si) (Maximum) (Minimum) (Maximum) (Maximum) (Maximum)
Initial 0.190 1.987 6.24 2,37 0.300
750 0.131 1.982 6.26 2.41 0.900
1500 0.156 1.980 6.26 2.43 2.10
3000 0.150 1.979 6.26 2.45 4.70
Total 1Ly IAMP-IN» IzERO) IsyMs
Dose, MA HA HA LA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 1.71 0.69 0.050 1.0
750 8.43 3.6 0.070 1.0
1500 12.8 4.3 0.120 2.0
3000 14.3 4.4 0.090 2.0

A 2 i
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DEVICE:

IM6508

TYPE: RAM, lk x 1

MANUFACTURER:
DATE CODE:

RADIATION BIAS CONDITION:

INL

7529

DEVICES TESTED: 3

TEST DATE:

3-30~77

SOURCE: 1.25 MeV Gamma

LOG NUMBER:

Vog = 5 volts

051

RESULTS: Worst-Case Parameter Values, Vge = 5 volts

Total Iccs
Dose, LA
Gy(8i) (Maximum) Marcl R/W Ping Pong
Initial 0.0020 Pass Pass

3 0.0036 Pass Pass

10 480 Pass Pass

30 27,000 Fail Fail
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DEVICE: IM6508 DEVICES TESTED: 3
? TYPE: RAM, lk x 1 TEST DATE: 4-06-78
. MANUFAGTURER: INL SOURCE: 1,25 MeV Gamma
None LOG NUMBER: 0168

" DATE CODE:

RANIATION BIAS CONDITION: Vgg = 5 volts

RESULTS: Worct—-Case Parameter Values, Vgg = 5 volts
i
i Total Iogy
| Dose, LA
i Gy(8i) (Maximum) March Galpat
E L]
t Initial 0.045 Pass Pass
f 3 0.024 Pass Pass
\ 10 2100 Pass Pass
]
Q 30 11000 fail Fail
:
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DEVICE: MCMA418 DEVICES TESTED: 2

TYPE: Crystal Oscillator TEST DATES 10-2~80
MANUFACTURERS STI SOURCE: 1,25 MeV Gamma
DATE CODEs 0214 LUG NUMBER: 0214

RADTATION BIAS CONDITTION: VCC = 5 volts

RESULTS: Worst-Case Parameter Values, VGC v 5 volts

Total OUTPUT FREQUENCY, kHz

Dosgo, ﬂ - 3

Gy(si) 30 31

Initial 15,999.68 15,99¢.18
750 16,000.13 15,999.98
1500 16,000.34 16,000,18
3000 16,000,52 16.000.33

IThere was no change in waveform on any of the six outputs (16, 8, 8, 4,
4 and 4 MHz) during the test.
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DEVICE:.. MM54C200 DEVICES TESTED: 3
TYPE: BAM, 256 x & TEST DATE: 4-25-77
MANUFACTURER: NSC SOURCE: 1.25 MeV
DATE CODE: None LOG NUMBER: 052

RADIATION BIAS CONDITION: VCC = 10 volts

RESULTS: Worst~Case Parameter Values, VCc = 10 volts

Total Icoy
Dose, nA
Gy(8i) (Maximum) March R/W Ping Pong
Initial 1.2 Pass Pass
3 3.4 Pass Pass
10 12.0 Pass Pass
30 38 Pass Pass
100 84 Pass Pass
10028 170 Pass Pass
200 125 Pass Pass
300 145 Pass Pasa

aThis measurement was taken 5 minutes after the first 100 Gy(Si)
measurement .,
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DEVICE:
TYPE:

MANUFACTURER:
DATE CODE: 817

RADIATION BIAS CONDITLON:

MM54G905
SAR, lZ-*B!'.t:
NSC

DEVICES TESTED: 2
TEST DATE: 2~8-79
SOURCE: 1.25 MeV Gamma
LOG NUMBER: 0289

VCG = 10 volts

RESULTS: Worst-Case Parameter Values, Vgg = 10 volts unless
otherwise noted in
parentheses

Total Vin(5), vrg(l0), ViL(5), viL(10), tppr(5),
Dose, v v v \ ns
Gy(si) (Minimum) (Minimum) {(Maximum) (Maximum) (Maximum)
Initial 3.50 7.00 2.60 5.00 149
10 3.30 6.90 2.50 4,90 140
30 3.00 6.60 2.30 4.70 145
60 3.10 5.90 1.70 4.30 201
100 Fail 5.10 Fail 3.70 Fail
150 Fail Fail Fail Fail Fail
200 Fail Fail Fail Fail Fail
5272
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DEVICE: MM54CY905
LOG NUMBER: 0289

CLOCK CLOCK
Total tppp(10),  tpp-po(5), tpp-po(10), Fpax(5) « Fymax(10),
Dose, ns nsg ns MHz MH2
Gy(si) (Maximum) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 58.00 118.0 50.50 2.660 4,032
10 58.00 116.5 50.00 2.778 4,032
30 58,50 115.5 50.00 2.778 4.032
60 62.00 120.0 50.00 2,232 3.906
100 72.00 130.0 51.00 Fail 3.788
150 88.50 175.0 53.00 Tail Fail
200 119.0 441.0 55,00 Fail Fail
Total PWDpu(3), PWDy(10), Igg(15), Vou(5), Vor.(5),
Dose, ns ns nA v mV
Gy(si) (Minimum) (Minimum) (Maximum) (Minimum) (Maximum)
Initial 112.0 32.00 29.03 4,98 2.36
10 104.0 32,00 29.24 4.98 2,23
30 72.0 32.00 {4.2421 4,97 2.51
60 Fail 40.00 Fail 4.92 6.97
100 Fail 40.00 Fail Fail Fail
150 Fail Fail Fail Fail Fail
200 Fail Fail Fail Fail Fail
5-273
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DEVICE: MM54C905
LOG NUMBER: 0289

Total Iga(5), Igr(5), Vou(5)s vor,(10),  Igg(10),
Dose, mA . mA \ mV mA
Gy(si) (Minimum) (Minimum) (Minimum) (Maximumn) (Minimum)
1
10 3.44 3.41 9,98 0.812 15,35 !
30 3.27 3,79 9.98 1.175 15.06
60 3,01 4,06 9,93 6.32 14,58
100 1.41 3.16 9.86 16.95 13.96 .
150 1.20 3.95 Fail 31.1 5.55 ‘
00 1.11 4,73 Fail 4980 6.72 |
|
Total Igg(10), tpp(5), tpp(10), I1y(15), 171,(15),
Dose, mA ns ns nA nA :
Gy(si) (Minimum) (Maximum) (Maximum) (Maximum) (Maximum) \
;
Initial 15.32 168.7 64.5 0.71 0.185
10 15.71 163.0 63.7 0.72 0.180
30 16.33 153.7 62.6 0.74 0.197 |
60 16.91 157.0 61.0 0.72 0.197 ;
100 17.31 Fail 60.9 0.74 0.192 i
150 17.39 Fail 863 0.75 0.20 »
200 12.04 Fail Fail 0.95 0.21 i
r ;
!
5
| |
‘ "
| ;
i ,
|
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DEVICE: MM54C920 DEVICES TESTED: 3
TYPE: RAM, 256 x 4 TEST DATE: 3-21~77
MANUFACTURER: NSC SOURCE: 1.25 MeV Gamma
DATE CODE: 638 LOG NUMBER: 047

RADIATION BIAS CONDITION: VCc = 5 volts

RESULTS: Worst-Case Parameter Values, VCC = 5 volts

Total Ioes
Dose, HA
Gy(si) (Maximum) March R/W Ping Pong
Initial 0.0072 Pass Pass
3 0.0091 Pass Pass
10 132 Pass Pass
30 5900 Fail Fail
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DEVICE: MM54C929 DEVICES TESTED: 4

TYPE: RAM, lk x 1 TEST DATE: 6-19-78
MANUFACTURER: NSC SQURCEs 1.25 MeV Gamma
DATE CODE: None LOG NUMBER: 0200

RADIATION BIAS CONDITION: VCC = 5 yolte

RESULTS: Worst~Case Parameter Values, VCC = 5 volts

Total Icecy
Dose, MA
Gy(si) (Maximum) March Galpat i
Initial 0.056 Pass Pass A
3 0.056 * 4
10 26 * *
30 7500 Fail Fail

* No measurements taken at this dosage.

d

R T
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DEVICE: MM54C929 DEVICES TESTED: 4

TYPE: RAM, lk x 1 TEST DATE: 7-5~78
MANUFACTURER: N&C SOURCE: 1.25 MeV Gamma
DATE CODE: None LOG NUMBER: 0202

RADIATION BIAS CONDITION: V+ = 15 volts

RESULTS: Worst-Case Parameter Values, V+ = 15 volts

L

E

Total Icay
Dose, LA
Gy(8i) (Maximum) March Galpat
Initial 2.5 Pass Pass
3 * *
10 5 * *
30 25 % %
70 4800 Fail Fail

% No measuremenis

taken at this dosage.
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DEVICE: MN371 DEVICES TESTED: 2
TYPE: DAC, 12-Bit TEST DATE: 11-28~79
MANUFACTURER: SOURCE: 2,2 MeV Electrons
DATE CODE: 7709 and LOG NUMBER: 0548
7711
RADIATION BIAS CONDITION: VCC = 15 volts
VEE = =15 volts
RESULTS: Worst-Case Parameter Values, VCC » 15 volts
Vig = ~15 volts
Total NONLIN, ABS .'RR, ASBS ACC, +5R, -5R,
Dose, LSB ny % FSR mV/s nV/s
ty(si) (Maximum) {Maximum) (Maximum) (Minimum) (Minimum)
Initial 0.194 4,97 0.0497 639 686
10 0.420 4,37 0.0437 641 684
30 0.470 4.77 0.0477 634 684
100 0.504 7,17 0.0717 629 682
300 0.476 16,57 0.1658 610 668
750 0.8160 36.4 0.364 567 643
1500 2,17 69.8. 0.696 513 627
3000 5.25 112.2 1,122 452 595

5-278
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DEVICE: MN371
LOG NUMBER: 0548

Total  Igg-L» Igc-Hy IEE-L» IEE-H) Iy I1L)
Dose, mA . ma mA mA pA HA
Gy(8i)  (Maximum) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)

Initial  2.30 1.920 2,09 2,12 700 125.9
10 2,30 1.420 2.08 2.12 513 125.9 |
30 2.30 1.920 2.08 2.12 569 126.1 |
100 2.30 1.915 2.08 2.12 551 126,1
300 2.29 1.914 2.07 2.11 534 126.1 T
750 2.28 1.904 2,06 2,11 530 126.0
1500 2,27 1.895 2.06 2.10 557 126.2 ;
3000 2.26 1.885 2.04 2.09 592 126.2 -
P
|
i
3
|
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DEVICE:
TYPEs

MN5211
ADC ] 12"‘135. t
MANUFACTURER ¢

DATE CODE:

DEVICES TESTED: 2

TEST DATE:; 5-21-81
SOURCE: 2.5 MeV Electrons
LOG NUMBER:s 0729

RADIATION BIAS CONDITION: VCC m 5 volts

RESULTS:

Vpp ™ 12 volts
Vpg = ~12 volts

Worst-Case Parametexr Values, V.. = 5 volts

cC
VDD = 12 volts
VEE = ~12 volts
Total L1ny L1, AVREYR Iy Ipp,
Dose, na pa mV mA mA
Gy(si) (Maximum) (Maximum) {(Maximum) (Maximum) (Maximum)
Initial 795 332 - 21.9 13.95
300 828 324 2,500 21.6 13,85
750 804 322 3.000 21.5 13.80
1500 793 321 3.500 21.4 13,75
3000 778 320 1.500 21.3 13.80
6000 765 319 5.000 21.1 13.80
Total I5E, OFFSET, OFFERR, +FSACC, ~FSAGC,
Dose, mA mV LSB v
Gy(si) (Maximum) (Maximum) (Maximum) (Minimum) (Minimum)
Inital 8.60 2,01 0.824 4.99 4,99
300 8.55 1.68 0.691 4.99 4.99
750 8.50 2.16 0.887 4.99 4,99
1500 8.50 4,17 1.710 4,99 4,99
3000 8.50 10.36 1.152 5.00 4,98
6000 8.45 16.86 6.90 5.00 4,96
5-280
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DEVICE: MN5211
LOG NUMBER: 0729
Total NONLIN, VoH) VoL Tony Iot
Dose, LSB \ mv mA mA
Gy(8i) (Maximum) (Mddmum) (Maximumn) (Minimum) (Mindmum)
Initial 0.501 4.02 109 4,80 17.69
750 0.542 4,03 113 4.70 14,42
1500 0,560 4404 114 4.68 13.27
3000 0.736 4.03 115 465 12,17
6000 1.352 404 116 463 11.15
5-281
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DEVICE: MN5214 DEVICES TESTED:
TYPE: ADC, 12-Bit TEST DATE: 5-21-81
) MANUFACTURER: MNC SOURCE: 2.5 MeV Ilectrons
DATE CODE: 8102 LOG NUMBER: 0730
b RADIATION BIAS CONDITION: VGC = 5 volts
VDD = 15 volts
VEg = =15 volts
RESULTS: Worst-Case Parameter Values, V,, = 5 volts )
Vpp = 15 volts ;
VEE = -15 volts i
|
|
Total 50:8 1L AVRER elel 1pD; |
Dose, nA A my mA, mA
Gy(8i) (Maximum) (Maximum) (Maximwm) (Maximum) (Maximum) |
Initial 898 304 - 20.4 17.95 :
300 Fail Fail Fail Fail Fail 8
750 Fail Fail Fail Fail Fail
Total Ipg, OFFSET, OFFERR, +FSACC, ~FSACC, '
Dose, mA mv LSB \Y \Y \
Gy(Si) (Maximum) (Maximum) (Maximum) (Minimum) (Minimum) :_
Initial 4,25 1.991 0.815 4,99 4,99
300 Fail Fail Fail Fail Fail
750 Fail Fail Fail Fail Fail ;
b
5262 5
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DEVICE: MN5214
LOG NUMBER: 0730
Total NONLIN, Vou, Vor.» LoH)y Loy
Dose, LS8 | \Y mv mA ma
Gy(si) (Maximum) (Minimum) (Maximum) (Minimom) (Minimum)
Initial 0.443 4,05 117 4,59 18.17
300 Fail Fail Fail Fail Fail
750 Fail Fail Fail Fail Fail
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DEVICE: MN5216 DEVICES TESTED: 2
TYPE: ADC, 12-Bit TEST DATE: 8-03~79
MANUFAGTURER: MNC SOURCE: 2.5 MeV Electrons
DATE CODES: 7909 (1) LOG NUMBER: 0438

7910 (2) ‘

RADIATION BIAS CONDITION: Voo ™ 5 volts
VDD = 15 volts
VEg = =15 volts

RESULTS: Worst=-Case Parameter Values, VCC = 5 volts

VDD m 15 valts
VEE m ~15 volts
Total Vous VoL» LoHs oy Lryy
Doge, v Wy mA wh HA
Gy(si) (Mindmum) (Maximum) (Minimum) (Minimum) (Maximum)
Initial 3.49 97.5 4,49 15.24 0.818
300 3.52 101 4,38 13.30 0.850
750 3.50 103 4,35 11.25 0.805
1500 4,29 106 4,72 9.73 0.781
3000 4.08 106 4.91 8.19 0.774
6000 4.07 109 4.86 6.84 0.737
Total I1Ly VREF » Icey Ipps IER
Dose, HA mV mA mA mA
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 236 - 16.45 12.40 11.92
ano 228 5.00 16.00 12.40 11.90
750 228 7.99 15.95 12.85 11.95
3000 221 9.99 14.25 19.95 11.85
6000 220 16.00 14.11 21.00 12.15
5-284
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DEVICE:

MN5216

LOG NUMBER:

Total QFFsEY, OFFERR, AOL OFF, AOL ERR, NONLIN,
Dose, 1\ 183 mv LSB LSB
y Gy(§i) (Maximum) (Maximum) (Maximum) (Maximum) (Maximum)

Initial 2.13 (1,750 2.74 1,21 C.91%
300 7:62 .00 7432 2,99 0.946
750 13.12 5.25 11.90 4,87 0.721
1500 Fail Fail 11.90 4.9 Fail
5000 Fail Fail 13.73 5.62 Fail
6000 Fail Fail 28.3 11.62 Fail
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DEVICE: MP7570

TYPE: ADC, 10~Bit
MANUFACTURER: MPT
DATE GODE: 7803

RADIATION BIAS CONDITION:

DEVICES TESTED:

TEST DATE:
SQURCE:

Vcc = 5 yolts

VbD w 15 volts

VREr = 10 volts

RESULTS: Worst~Case Parameter Values, VCC w 5 volts

10~16~78
1,25 MeV Gamma
1.0G NUMBER: 0213

VDD = 15 volts
'VREF = ~10 volts
ANALOG QUTPUT
Total LEAKAGE CURRENT, Lo, IoLs I, T1Hy
Dose, na na nA O MA HA
Gy(si) (Maximum) (Maximum)  (Maximum)  (Maximum)  (Maximum)
Initial 1.100 0.800 0.555 0,091 0.0009
30 1.200 1,250 1.650 0.002 0.0010
60 0.900 5.80 0.500 0.002 0.0007
100 802 4.00 0.450 0.002 0.0008
200 543 19,55 2.05 0.002 0.0009
300 820,000 33.7 3.10 0.058 0.0007
400 Fail Fail Fail Fail Fail
5-286
e o B A R WO s fis T PR

L -G =
o o s

M_;;.M.K.mmi SNPRI



DEVICES

MP7570

1.0G NUMBER: 0213

Total  RELATIVE ACCURACY, DIFFERENTIAL  Vor, Vou, g;if:f
Dose, LSB NONLIN, \Y v kHz
Gy(s1i) (Maximum) (Maximum) (Maximum)  (Minimum) (Minimum)
Initial 0.409 0.751 0,345 4.81 456
30 0.498 0,751 0.341 4.80 829
60 ¢.569 0.751 0,343 4,79 814
100 0.611 0.751 4,98 4,78 636
200 25,5 1,751 0.351 4,73 100
300 Fail Fail 4.98 Fail 100
400 Fail Fail Fail Fail Fail
Total toN HBE» EON LBE» LOFF HBES tOFF LBE
Dose, ns ns ns ns
Gy(s1) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 528 697 310 338
30 590 766 315 325
60 680 873 330 330
100 826 1024 400 356
200 1540 6000 1860 865
300 " Fail Fail Fail Fail
400 Fail Fail Fail Fail
5-287
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DEVICR: MWS5001D
TYPE: RAM, lk x 1
MANUFAGTURER: RCA
DATE GODE: 622

DEVICES TESTED: 3

TEST DATE: 3-29-77
SOURCE: 1.25 MeV Gamma
LOG NUMBER: 050

RADIATION BIAS CONDITION VGC = 5 volts

RESULTS: Worst~Case Parameter Values, VCC # 5 volts

Total ¥l )
Dose, HA
Gy(si) (Maximum) March R/W Ping Pong
Initial 11 Passg Pass
3 14 Pass Pass
10 54 Pass Pass
30 220 Pass Pass
100 880 Fail Fail
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DEVICE: MWS85501 DEVICES TESTED: 4

TYPE: RAM, 1k x 1 TEST DATE: 4~07-78
MANUFACTURER: RCA SOURCE: 1.25 MeV Gamma
DATE CODE: None LOG NUMBER: 0169

RADIATION BXAS CONDITION: Vge = 10 volts

RESULLS: Worst~Case Parame.er Values, Voo = 10 volts

Total Ioo,
Dose, mA
Gy(si) (Maximum) March Galpat
Initial 0,115 Pass Pass
3 1.2 b *
10 4,2 b ¥ =
30 10 Pass Pass
70 15 Fail Fail

*No measurements taken at this dosage.

I TS
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DEVICE: 85r9900

TYPES: IZL 16-Bit Microprocessor

MANUFACTURER: TIX
DATE CODE: None

RADIATION BYAS CONDITION:

DEVICES 'CESTED: 3

TEST DATE: 5-04~77
SOURCE: 2,5 MeV Electrons
LOG NUMBER: Nome

Voo = 5 volts

RESULYS: Worst-Case Parameter Values, Vgg = 5 volts

Total MAXIMUM OPERATING FREQUENCY, kHz
Dose,
Gy(si) Injection Current = 90 mA Injection Current = 520 mA
Initial 900 2550
100 850 2550
300 800 2. N
1000 700 2550
3000 Failed Failed
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DEVICE: SMELLF DEVICES TESTED: 5

TYPE: Sample and Hold TEST DATE: 11~14-79
MANUFACTURER: PMI SOURCE: 2.5 MeV Electrons
DATE CODE: 7920 LOG NUMBER: 0503

RADIATION BIAS CONDITION: Vcc w 17 volts
VEE m ~12 volts

RESULTS: Worst-—Case Parameter Values, Vcc = 12 volts
VEE = ~12 volts

4,

Hold Cap = 0.05 mfd. Polystyrene

i
R R S P S

Total Vos, I3 +AV(RL=®),  ~AV(RL=), +AV(RL=2.5kQ),
Dose, mv ul, i§) 4B dB
Gy(5i) (Maximum) (Maximum) (Minimum) (Minimum) {(Minimum)
Initial 7.29 34.3 0.9998 0.9998 0.9997

300 10.04 46.3 0.9996 0.9997 0.9995

750 14,16 60.2 0.9993 0.9995 0.9993

1500 17.10 64.0 0.9992 0.9994 0.9991

3000 15.5 70.0 0.9991 0.9993 0.9990

6000 14.6 80.0 0.9991 0.9992 0.9989
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DEVICE: SMPLLIF
LOG NUMBER: 0503
Total "-AV(RL"'Z . Skﬂ) ) T-SK) ISC y "“SR(RL”Z . SRQ) 3
Dose, aB mA mA V/us
Gy(si) (Minimum) (Minimum) (Minimum) (Minimum)
Initial 0-9997 8-78 “1915 4150
300 0.9996 7.33 -19.6 3.44
750 0.9994 6.33 ~19.4 2,03
1500 0.9992 5.83 ~19.4 1.11
3000 0.9992 5.63 -19.2 0.65
6000 0.9991 5.45 -19.1 0.60
Total -SR(RL=2,5k$), I1h, Irn tacQ(RL=2.5kR),
Drse, V/us nA uA us
sy (si) (Minimum) (Maximum) (Maximum) (Maximum)
Initial -5.59 0.83 -5.33 3.51
300 ~4.51 1.05 -11.1 4,99
75’0 "'3036 1043 "15-7 7-18
1500 "2034 1082 "'1707 8092
3000 ~1.80 3,00 ~-17.5 10.88
6000 ""1088 3-13 ""1704 7068
5-295




DEVICE: SMPLIF
LOG NUMBER: 0503
Total Q TRANS, Ice, +Ippp(Va+5V), ~Ippp(V=~5V),
Dose, pe mA, nA naA
Gy(8i) (Mazximum) (Maximum) (Maximum) (Maximum)
Initial 583 5.25 1,57 1,56
300 596 5.04 2.44 10.65
750 593 4.93 4.32 10.35
1500 632 4.87 1.79 10.46
3000 637 4.66 2.25 10.33
6000 626 4.79 2,81 9.79
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DEVICE: TCC244

TYPE: RAM, 256 x 4
MANUFACTURER: Sandia

DEVICES TESTED: 12

TEST DATE:

3=10~81/3~27~81

SOURCE: 1.75 MeV Gamma

DATE CODE§: 8024 (1) LOG NUMBERS: 0711 (1)
8051 (2) 0712 (2)
8106 (3) 0723 (3)
RADIATION BIAS CONDITION: VDD = 10 volts
RESULTS: Worst-Case Parameter Values, VDD = 10 volts
Total Isg, Ipny Ipps VpD) LAA tACs
Dose, na ma mA v ns ns
Gy(si) (Maximum) (Maximum) (Maximom) (Minimum) (Minimom)  (Minimum)
Initial <100 5.8 3.2 3.8 150 105
300 100 5.8 3.2 3.8 160 110
750 1500 5.5 3.0 4.9 175 120
1500 18,000 5.4 2.9 8.4 210 140
3000 54,000 4.8 2.6 10.1 260 185
6000 90,000 4.2 2,2 11.8 370 270

Functional Test =~ At 1500 Gy(Si), all samples failed to function with the 5~V
supply voltage but passed with the 10~V supply veoltage.

samples failed at 10 V.

At 600 Gy(si), all
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DEVICE: TDCLO01J DEVICES TESTED: 2
TYPE: ADC, 8-~Bit TEST DATE: 6-12-78
MANUFACTURER: TRW SOURCE: 1.25 MeV Gamma

DATE CODE: 7802C LOG NUMBER: 0177

RADIATION BIAS CONDITION: Vcc = 5 volts
VEE = -5 yolts

RESULTS: Worst-~Case Parameter Values, Vcc = 5 yolts
vEE = «5 yolts

Total Ices IREF» I1n, AVos,
Dose, mA na HA mV
Gy(si) (Maximum) (Maximum) (Maximum) (Maximum)
Initial 10.1 69 3.1 4,35
750 11.4 165 4.6 3.2
4500 12,5 305 6.4 8.1
7500 10.5 460 9.1 13.5
25000 17.5 560 11.0 23.2

Note: The device remained monotonic throughout the test,

P
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DEVICE: TDC1021J DEVICES TESTED: 3
TYPE: ADC, 4~Bit TEST DATE: 11-29-79
MANUFACTURER: TRW SOURCE: 2.5 MeV Electrons
DATE CODEs 7935 LOG NUMBER: 0506
)
RADIATION BIAS CONDITION: Vi, = 5.25 volts .
VRB = 2,0 volts
RESULTS: Worst-Case Parameter Values, Vo, = 5.0 volts o
Vgg = ~6.0 volts ' l
VRB = -1 volt
1
Total 1oy IEEs IRB» AR?vg, L1y,
Dose, mA mA mA Q (na)
Gy(si) (Maximum) (Maximum) (Maximum) {Maximum) (Maximum) |
Initial 10.10 40.2 3,01 - 14.79
300 11.05 37.8 2.97 0.298 16.00 |
750 9.58 37.5 2,97 0.322 14.74 i
1500 13.95 36.5 2.97 0.339 13.32 1
3000 13.80 36.3 2.97 0.363 12.34
6000 13.60 35.8 2.96 0.363 11.75
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DEVICE: TpClOzZlJ
LOG NUMBER: 0506
Total Lyns Vou» Ins» VorL»
Dose, HA ' mA mv
Gy(si) (Maximum) (Minimum) (Maximum) (Maximum)
Initial 810 2,96 7.84 313
300 782 2.97 7.56 323
750 775 2.95 7.51 324
1500 778 2.94 7.49 330
3000 781 2.91 7.51 341
6000 781 2,91 744 348
Total Isk AGGURACY, TOP ERROR, BOTTOM ERROR,
Dose, mA 3 my mv
Gy(si) (Minimum) (Maximum) (Maximum) (Maximum)
Initial 16:01 000346 9.00 1.500
300 14452 0.0336 8.50 0.500
750 12.95 0.0336 8.50 0.500
1500 11.45 0.0351 8.00 0.500
3000 10.10 0.0341 8.00 2.00
6000 9.10 0.0333 8.00 2.50
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DEVICE: XR082 DEVICES TESTED:
TYPE: FET Op Amp, Dual TEST DATE: 9~26-80
MANUFACTURER: EXR SOURCE: 2.5 MeV Electrons
DATE CODE: 8024 LOG NUMBER: 0669
RADIATICN BIAS CONDITION: Vbc = 15 volts
VEE = -15 volts
RESULTS: Worst~Case Parameter Values, Vcc = 15 volts
VEE = ~15 volts
RL = 10 k
Total Vos Ios, IB, +Ay0L,) ~AYQL»
Dose, ¢ naA nh aB dB
Gy(si) (Maximum) (Maximum) (Maximum) (Minimum) (Minimum)
Initial 0.129 0.130 0.127 110 108
300 0.129 0.120 0.128 Fail Fail
750 0.128 0.133 0.127 Fail Fail
1500 0.128 0.130 0.127 Fail Fail
3000 0.128 0.128 0.140 Fail Fail
6000 0.128 0.107 0.143 Fail Fail
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DEVICE: XR215

TYPE: Phase Locked Loop (PLL)
MANUFACTURER: EXR

DATE CODE: 7816

DEVICES TESTED:

RADIATION BIAS CONDITION: Vcc » 5 volts
VEE = =5 yolts

RESULTS: Worst~Case Parameter Values, Vcc = 5 yolts
VEE = ~5 vplts

TEST DATE: 2~16~79
SOURCE: 2.5 MeV Electrons
LOG NUMBER: 0269

Capture Capture Lock in
Total Vaoe, VEE» Range Low, Range High, Range Low,
Dose, mA mA kHz kHz kHz
Gy(8i) (Maximum) (Maximum) (Minimum) (Maximum) (Minimum)
Initial 12.16 12,35 383 415 353
300 12,35 12.63 384 413 354
750 12,22 12.45 384 412 355
1500 12,11 12.27 385 412 355
3000 11.97 12.09 384 411 355
6000 11.80 11.488 382 411 356
Lock in
Total Range High, Free Run Freq, X-JITTER, Q2~JITTER, IN-OUT JITTER,
Dose, kHz MHz ns ns ns
Gy(si) (Maximum) (Mean) (Maximum) (Maximum) (Maximum)
Initial 455 4.84 183 310 476
300 449 4.80 178 290 522
750 446 4.80 184 250 534
1500 444 4.79 159 267 645
3000 441 4,77 168 417 523
6000 439 4.76 169 258 513
5-302
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VENDOR IDENTIFLCATION CODE LIST

ADI Analog Devices, Inc.

AMD Advanced Microdevices Corporation

ATC Applied Technology Corporation

EXR Exar Integrated Systems

HAR Harris Corporation, Semiconductor Division

INL Intersil, Inc.

MNC Miere Networke Corporation

MOT Motorola, Inc., Semiconductor Products Division )
MPT Micro Power Systems, Inc, g
NSC National Semiconductor Corporation

PMI Precision Monolithics, Inc.

RCA RCA Corporation, Solid State Division ‘
SIL Siliconix Devices, Inc. g
STI Spectrum Technology, Inc.

TIX Texas Instruments, Inc.

TRW TRW, Inc., Semiconductor Division
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APPENDIX B

INTEGRATED CIRCUIT ELECTRICAL PARAMETER
SYMBOLS AND ABBREVIATIONS
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INTEGRATED CIRCUIT ELECTRICAL PARAMETER
SYMBOLS AND ABBREVIATIONS

AOL ERR Gain erron

AQL OFF ' Offset gain

+AV Positive voltage gain

=AY Negative voltage gain

+Ayor, Pogitive voltage gain under load

‘AVOL Negative voltage gain under load

Fyax : Maximum frequency

+FSACC Positive full-scale accuracy

~FSACC Negative full-scale accuracy

IAMP~IN Amplifier input current

IB Input bias current

Ioe Power supply current i

IC”-BLK Power supply current (blank mode) 3

I Power suppl £ ( t mode) »*
CC~CONV ower supply current (convert mode :

ICC(H/L) Power supply current (high/low level)

IDD Drain supply current :
: ] j

+£DFT Positive drift current

_IDFT Negative drift current

IoN Output drive current (negative)

IDP Output drive current (pcsitive)

IEE Emitter power supply current

IEE-BLK Emitter power supply current (blank mocde)

IEE—CONV Emitter power supply current (convert mode) i

IFS Full-scale current k

II(H/L) Input current (high/low level)

ILEAKAGE Leakage current i

o

ILOGIC Logic power supply current ﬁ

IN-OUT JITTER Input-to-outpur jitter b

IO(H/L) Output current (high/low level) ;

IOS Offset current 5

IOZ(H/L) Tri-state output leakage current (high/low level) .

IRB Reference current, bottom
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REF
5¢
SK
sS
Lovm
Lorro
LSB
NONLIN
OFFERR
OFFSET
PWDyyy

Q TRANS
Q2=JTTTER
BRpve
+8R

~SR

.
.
.

AA
AC
ACQ
BLANK
tconv

tps

psc
LOFF/ON HBE
LOFr/ON LBE
pp

tPD-DO

tppE
Voo
Voo
EF,

INTEGRATED CITRCUIT ELECTRIGAL PARAMETER
SYMBOLS AND ABBREVIATIONS (Continuation 1)

Reference current

Qutput source current

Output aink current

Leakage current

Current symmetry

Zero=-scale current

Least significant bit
Nonlinearity

Offset ervor

Offset voltage

Pulse width threshold

Storage transfer

Output jitter measured at Q2 emitter
Change in average resistance
Slew rate positive

Slew rate negative

Address access time

Access time from chip select
Acquisition time

Blank time

Conversion time

Timing specification

Timing specification

High bit enable propagation delay
Low bit cnable propagation delay
Propagation delay time

Propagation delay time from clock input to data
output

Propagation delay from register enable to output
Collector voltage

Drain supply voltage

Emitter voltage
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INTEGRATED CIRCUIT ELECTRICAL PARAMETER
SYMBOLS AND ABBREVIATIONS (Continuation 2)

Veen/L) Input voltage (high/low level)
VLOGiC Logic voltage

Vocu/L) OQutput voltage Chigh/low level)
VOS Offsat voltage

VREr Refervance voltage

VTM(R/L) Threshold voltage (high/low level)
X=JILTTER ‘ Phase jitier
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