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ADVISORY ON THEE USE OF THIS DOCUMENT

—

The infoxmation contained in this decument has been developed solely for the

. purpose of providing general guidance to employees of the Goddard Space Flight

Centezr (GSFC}. Thie document may be distributed cutsida GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
thig document, or application or use of the information contained Merein, is
expressly conditicned upon, and is subject to, the follewing understandings
and limitations:

{a}

{b)

(e}

{4}

{e)

the information was develeped for general guidance conly and is
subject to change at any time;

The information waa developed under unigque GSFC laberatory conditions
which may differ substantially from outside conditiens;

GSFC does not warrant the accuracy of the information when applied or
used under other than unigque GSFC laberatory conditicns;

The information sheould not be construed as a representation ef
product performance by either GSFC or the manufacturer;

Feither the United States government ner any pexson ackting on behalf
of the United States government assumes any liakility resulting from
the application or use of the infermaticn.
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A radiation evaluation was performed on the AD713TQ/883B to determine
the total dose tolerance of these parts. A brief summary of the test

results is provided below. For detailed information, refer to Tables
I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts were
used as control samples. The total dose radiation steps were 10, 20,
30, 50, 75 and 100 krads®, After 100 krads, the parts were annealed
at +259C for 168 hours. After this annealing, the parts were
irradiated to 200 and 300 krads (cumulative). The dose rate was
between 160 and 5000 rads/hour, depending on the total dose level (see
Table II for radiation schedule). After each radiation exposure and
annealing treatment, the parts were electrically tested at +250C

according to the test conditions and the specification limits 1listed
in Table TTI.

All eight radiation samples and both control samples passed all of the
initial parametric tests. However, after 10 krads of exposure, six
parts marginally excceded the maximum specification limit of 500 uv
for Vos=. Two of these six parts also marginally exXceeded the
spacification limit of 75 pA for Ib-. After 20 krads of exposure, all
eight parts exceeded the specification limits for at least one of the
following parameters: Vos, Ibias, Ib+, Ib-, I0os, CMRER and -PSRR. All
eight parts continued to degrade for these same parameters throughout
the testing to 100 krads. After 100 krads of exposure, the parts
passed the CMRR test. The parts recovered slightly after 168 hours of
annealing at 259C, hawever, all eight parts were still exceeding the
specification limits for at least ane parameter. Upon further
irradiation to 200 and 300 krads, all eight parts exceeded the
gpecification limits for Vos, Thias, Ib+, Ib- and Ios. The Vos
readings were as high as 8 mV, the Tbias parameters approached 800 pa
and Tos reached 200 pA while the specification limit is 35 pA maxinum.
After 300 krads three parts were marginally below the minimum
specification 1limit for the Open Loop Gain test-(Acl). However, all
eight parts passed the ~PSRR test.



Table IV provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment. Any
further details about this evaluation can be obtained upon request.
If you have any guestions, please call me at (301}731-89%4.

* Tn this report, the term "rads" is used as an abbreviation for rads
(Si_}.

_



TABLE I. Part Information

Genaeric Part Number: anD713

ISTP/PA GGS/POLAR/UVI

Part Number: AD713TQ/BB3B

Control Number: 5522

Charge RNumber: C233541

Manufacturer: Analog Devices

Lot Date Code: apz24cC

puantity Tested: 8

Serial Numbers of

Radiation Samples: 83, 84, 85, 86, 87, 88, 8%, 90
Serial NHumhers of

Control Sample: 80, &1

Part Function: Quad Opecrational Amplifier
Part Technology: BiFET

Package Style: 14-pin DTP



TABLE IX. Radiation Schedule for AD713TCQ/8B83B

EVENTS DATE
1) Initial (Pre=-Irradiation) Electrical Measurements 12/24/91
2} 10 KRAD IRRADIATION (0.51 krads/hour) 12726791
POST 10 KRAD ELECTRICAL MEASUREMENT 12727791
3) 20 KRAD LRRADIATION {0.1la krads/hour) 12/27/91
POST 20 KRAD ELECTRICAL MEASUREMENT 12/30/91
3) 30 KRAD IRRADIATION (0,50 kradsj/hour) 12/30/91
POST 30 KRAD ELECTREICAL MLASUREMENT 12731791
4) 50 KRAD IRRADIATION (0.45 krads/hour) 12/31/91
POST 50 KRAD ELECTRICAL MEASUREMENT 01/02/92
5} 75 KRAD IRRADIATION (1.25 krads/hour) a1/o2/a2
PGAET 75 KRAD ELFECTRICAT,. MEASUREMENT gl1/03/9z2
6} 100 KRAD TRRADTATTON (0.37 krads/hour) 01/03/792
PGST 100 KRAD ELECTRICATL MEASUREMENT 01/06/592
7) 168 HOURS ANNEALING AT 25°C 01/06/92
POST 168 HOURS ELECTRICAL MEASUREMENT 01713792
£) 200 KRAD TRRADTATICON (5.00 krads/hour) n1/13/92
POST 200 KRAD ELECTRICAT MEASUREMENT 01714 /92
9) 300 KRAD TRRADTIATION (4.8B8 krads/hour) 01/14 /92
POST 300 KRAD ELECTRTCAL MEASURFMENT 01/15/92
Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

= A1l electrical measurements were performed off=-site at +25YC.

- All annealing steps were performed under bias.



Table III. Electrical Characteristics of AD713TQ/883B

PARAMETER CONDITIOHS LIMITS

+TIce Vs = +/-15 ¥ 12 mA max.
i Ko le] Vs = +/-1- V 12 md max.
Vos Vs = +/-18 V 500 uv maw .
Ios Vom = 0 i5 pA max.
Ib+ Vem — 0 7% DA max.
Th+ Vem — 10 V 120 pA max.
Ih- Yem = D 75 pA max.
Ih- Voem = 10 ¥ 120 phA max.
Ikbias Vem = 0 75 pA max.
Ikbias Vem — 10 V 120 pA mMax.
Aol Vo = +/-10 Vv, Rl > 2k 200 kV/V nin.
CMRR Vvem =+/-10 v 84 dB min.
CMRR vem =+/-11 v 78 dB min,
+P5RR Vs = +/-1% V B4 dB min,
—PSRR Vs = +/-1% V g4 dB min.
+Vo Rl > 2k 13 v min.
-vo R1 > 2k 12.5 V min.
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Figure 1.
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Radiation Bias Circuit for AD713TQ/GB3B
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