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A radiation evaluation was performed on QP470 (3962-885635013A) yuad vp wnp tw determine the total dose
tolerance of these parts. A brief summary of the rest results is provided below. For detailed information, refer to
‘T'ables [ theough 1V and Figare 1.

The total dose testing was performed using a Co® gamma ray source. During (he radiation testing, eight parts were
irradiated under bias {see Figure 1 for bias configuration) and two parts were used as coulrol samples. The total
dose radiation levels werz 5.0, 100, 15.0, 20.0 30.0, 50.0 and 100.0 kRads.” The dose ule was between 1,125 and
0.625 kRads/hour (0,035 to 0.17 Rads/sce). Sec Tahle [T for the radiation schedule and duse rate caleulation. After
the 15.0 kRad irradiation, the parts were anngaled for 214 hours al 25°C. Aller the 50.0 kRad exposure, the parts
were arnealed for 168 hours at 25°C. After each radiation expesure and annealing ireatiment, paits were electrically
tested according to the test conditions and the specifieation limits™ listed in Table I11.

Lnitial electrical measursments were madc on 10 samples. Eight samples {3N7y 262, 263, 264, 263, 200, 268, 269,
and 270} were used as radiation samples while SN's 261 and 267 were used as conlrol samples. All parts passed all
{esis during initial electrical measurements.

All parts passed all tests to 10.0 kRads. No signifieant degradation was noled i any parameter.

After the 15.0 kRad irradiation, all parts fcll below the specification limit ol 1000V/mV for Avs_10k with readings
in the range of 392 to 980V/mV. All parts passed all ather tests.

Alter annealing the parts for 214 hours at 25°C, the parts showed some recovery in Avs_10k will most parts passing
at least une of the four tests. Readings were from 843V/mV tn greater than 1000V/mV. All parls passed all other
tests.

After the 20.0 kRad hvadiation, al parts fell below the specificarion limit for Avs_10k with readings in the range of
681 to 849V/mV. All paris passed all ather tests.

Aftar the 30.0 kRad irradiation, most parts exceeded the specification limir of 25nA for +ibias with readings n the
range of 28.5 0 38.8nA. SN’y 266 and 270 marginally exceeded the specification limit of 25nA for iio with
rcadings of 26.4 and 26.9nA respectively. SN 262 fell marginally below the specification limit of 300¥/mV lor
Avs_Zk with a reading of 485V/mV. All parts continued to fall below the specification limit for Avs 10k with
readings in the range of 311 to 791V/mV. All parts passed all other tests.

* The term Rads, as used in this document, means Rads (silicon). All radiation levels cited are cumularive.
** These are mannfacturer's pre-irradiation data specification timits. The manufacturer provided no post-irradiation
limits at the tima these lests were performed.
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After the 50.0 kRad irradiarion, all parts excceded the specilication limit for +ibias with readings in the range of
31.2 o 6859nA. All parts cxeept SN 263 excecded the specification limit of 25nA for —ibias with readings n the
range of 31.8 to 48.9nA. All parts fell below the specification limit for Avs_2k with readings in the range of 302 to
470VimV. All parts continued to fall below the specification limit for Avs_ |0k with readings i the range of 406 to
S17VimV. All parts passed all other tests.

After the 100.0 kRad irradiation, afl parts continued to exceed the specification limit for +ibias with readings in the
range of 104 to 131nA. Ail parts exceeded the specification limit for —ibias with readings in the range of 75 to
140mA. SN 263 marginally cxeceded the specification limit for iio with a reading of 27.{nA. All parts continued to
fall below the specification limit for Avs_Zk with readings in the range of 288 to 328V/imV, All parts continued to
fall below the specification H{mit for Avs_10k with readings in the range of 313 to 369V/mV. All parts passed all
other fests.

After annealing the parts for 168 hours at 25°C, parts showed modest reeovery in libias, -ibias, Avs 2k, and
Avs_10k; however, all readings continued to exceed or fall below specification limits.

Table 1V provides a summary of the test results with the mean and standard deviation values for each paramcter
after each irradiation exposure and annealing step,

Any further details about this evaluation can be obtained upon request. If you have any questions, please call me at
{301} 731-8%34.

ADVISORY ON TIE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to empleyces of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy to other government agencies and contractors, Any distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

fa) The information was developed for general guidance only and is subject to
change at any time;

{b} 'The information was developed under unique GSIC laboratory conditions
which may differ substantially from ¢utside conditions;

{c} GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratery conditions,

{d)y The infernmation should net be construed as a representation of preduct
performance by either GEFC or the manulacturer;

fe) Weither the United States povernment nor any person acting on behall vl ihe
1inited States government assumes any liability resulting frem the applivation or
use of the information.
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Figure |. Radiarion Bias Cireuir for OP470
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TARLL 1. Part Information

Generic Part Wumber; OPATY
SMEXLITE Part Number 5962-88365013A
Charge Number: 78078
Manufacturer: Analog Devices
Lot Date Code (LDC; C343%
Cluantity Tested: 10
Serial Number of Control Samples: 261,267
Serial Numbers of Radiation Samplss: 262,203, 204, 205, 266, 268, 269, 270
Part Function; Quad OP-AMP
Part Technelogy: Bipolar
Package Style: 28 Pin LCC
Test Lquipment: AS40
Test Enginesr; 5. Nomis

No radiation tolerance/hardness was guaranteed by the mannufacnver for this part.
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TABILE [1. Radiarion Schedule for GP4AT0

1} INITIAL ELECTRICAL MEASUREMENTS ..oy e e DBATIRGT

5.0 KRAD [RRADIATION (0123 KRADSHOUR) . e stres e ese e eenr oo, DBE1 1797
POST-5.0 KRAD FLECTRICAL MEASLREMENT L.ttt e s st oo D8 13707

3 10,0 KRAD IRRADIATION (04325 KRADSHOURY .occeee et ese s v ORF13597
POST-10.0 KRAD ELECTRICAL MEASUREMENT i e, OB 13797

4y 15.0 KRAD TRRADIATION (0175 KRADSTIOURY e oveises e eessenesensnner oo DBF1 5707
POST-15.0 KRAD ELECTRICAL MEASURLMENT ..ot ittt e sretesesevessnsnenreenons 087 1 BIOT

3) 214 HOUR ANNEALING (@257 .o et eecse e e senns ees s snnesssestse et oo oveen . DB T RIGT
POST-214 HOUR ANNEAL ELECTRICAL MEASUREMENT (oo, O8I27/97

6) 200 KRAD IRRADTATION (0125 KRADSHOUR] -.oo.ococinetsee ettt cees s enesen s eeee e 18127097
POST-200 KRAD ELECTRICAL MEASUREMENT ..ottt ettt ceee e setss s seeenn s eeeennnseeenees DBIZ0/G7

73300 KRAD IRRADIATION (0.250 KRADS/HOURY (..o e e 08720797
POST-30.0 KRAD ELECTRICAL MEASUREMEMNT ..o e, 09403797

8) 50.0 KRAD IRRADIATION (0500 KRADS/HOUR) .o cen et st e eensaees oo U9F03ST
FOST-50.0 KRAT FLECTRICAL MEASUREMENT ..o vttt e e e e s 09705707

9 100.0 KRAD IRRADIATION (0025 KRADS/HOUR) vt OISO T
POST-100.0 KRAD ELECTRICAL MEASUREMENT ...ocoiii e i, 09/0RGT

1) 168 HOUR ANNEALING @235°C ... ST UTPPIPUON 1.1 1.7 I

POST-168 HHOUR ANNEAL ELECTRICAL MEASUREMENT w.oovvccerrmvreremmnsross oo oooeeensoneeersnne s 0971797
Etfective Dose Rate = 100,000 RADS/29 DAY 3=143.7 RADS/HOUR=0.040 RADS/SEC

The interim annealing following the 15.0 kRad step was added due to degeadarion in the parts. The addition of an
interim annealing stap berter simulates the space environment’s lower dosc rate for very sensitive devices, This may

allow the parts to show satistactory performance at higher doses or indicate that the part can not be used beyond the
previous dose level.

PARTS WERE IRRADNATED AND ANNMEALED UNDEK BIAS, 5EE FIGURE 1.
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Tahle [H. Eleetrical Characteristics of QP70 /1

Test Spec. Lim.

#  Parameter Units Test Conditions /2 min max
Y B £ P mA;No Lowd 0.0 1.0

I lpp mA|MNo Loud I a0

6 1Voh 2k ¥ 12.0

-0 Vol 2k v -12.0
11-14 |¥ig mv .4 0.4
15, 18, | +Tbias nA[V =0V S50 | 150
11,14
L4, 19, {-1hias NA|V =0V -25.0 250
22,15
;'5; il:. lio A |V = =250 250
27-30 lAvs 2K VimV(Vo=1+ 10V, R =2k(} 500

31-M [Avs_ 10k V/imV[V =110V, R =10k2 1000 N
35-38 Tpser UV |Vor=L14.5V to LI8Y .80
3947 [emrr B[V =TVR=111V 1t0

$-17 |+SR V[Ayver=£20, R =10kQ 1.4 i
48-31 1-SR ViAo =120, R =10k(2 T4

Mote:

I/ These are the manufacmrer’s non-ireadiated data sheet specification limits. No post-irradiation limits were
provided hy the mannfacrerer at the rime the tests were performed.

2 Farall teats, Ve = 215V, Ry = 500 unless otherwise specificd.
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