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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been devaloped solely far the
barpose of'providing general guidance to employees of the Goddard Space Flight
Center {(GSFC). ThiB document wmay be distributed gutside Gspo only as a
courtasy to other govarnment agencies and contractors. Any distribution of
thia document, or application or uepe of the information contained herein, i=s
expresnly conditicned upon, and is subject to, the following understandings
and limitationas:

{2} The information was developed for general guidance only and {pg
subject tc change at any time;

{b) The information was developad under unicgue GSFC laboratory conditionsa
which may differ aubstantially from autside conditions;

(c) GEFC does not warrant the accuracy of the information when applied or
used under other than unigue GSPC laboratory conditions;

{d) The information should not be conatrued as a reprecentation of
product performance by either GEFC ar the manufacturer;

(e Neithar the Upnited Statas government nar aAny perscn acting on behalf
of the United $tates government ageumes any liability resulting from
the applicaticn or use of the information,
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A radiation evaluation was performed on 2N4117A-1 to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, refer
te 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
16, 20, 39, 50, 75 and 100 krads. Afiter 100 krads, parts werc
annealed at 25°C for 24 and 168 lours, and then the irradiation
was continued to 200 and 300 krads (cumulative). The dose rate
was between 0.5 - 5.6 krads/hour, depending on the total dose
level (see Table IT for radiation schedule). After each radiation
exposure and annealing treatment, parts were elactrically tested
according to the test conditions and the specification limits
listed in Table TITI. '

All parts passcd all tests except one (IGS5) on irradiaticon up to
300 kKrads. Except for IGSS, no significant degradation was
observed in any of the other electrical parameters. The
degradation in IGSS was ohserved at the first radiation step of
10 krads, when all parts exceeded the specification Limit of
1.0pA on this parameter (average initial readings were approx

0.5 pA and average post 300 krads readings were approximately
30pA for TGSS). Table IV provides the mean and standard deviation
values for each parameter after different radiation exposures and
annealing treatments.

Any further details about this evaluation can be obtained upon

request. If you have any guestions, please call me at 301-731-
Ba54.



TABLE

Ceneric Part Number:
ISTP Non—-Common Buy
Part Number:

ISTP Neon-Common Buy
Control Number:
Manufacturer;
Quantity Procured:
Lot Date Code:

Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Contrel Samples:

Part Function:
Part Technology:

Package Style:

I.

Part Information

2N4117A-1

2N4117A-1

1565

Siliconix

267

9042

10

103, 104, 105,
107, 108, 109,
101, 102
N=Channel JFET
JFET

TO=-72

100G
11¢



TABLE II. Radiation Schedulce

EVENTS DATE

1} Initial Electrical Measurements 03/08/91
2} 10 krads irradiation @ 500 rads/hr D4/08/791
FPost 10 krads Electrical Measurements 04/09/91
3} 20 krads irradiation @ 500 rads/hr D4/09/91
Post 20 krads Electrical Mcasurements 04/10/91
4} 30 krads irradiation € 500 rads/hr 04/10/91
Pest 30 krads Electrical Measurements _ 04711 /91
S} 50 krads irradiation @ 1111 rads/hr 04/11/91
Poat 50 krads Electrical Measurements 04712791
6} 75 krads irradiation € 1250 rads/hr 04/12/91
Post 75 krads Electrical Measurecments 04/13/91
7) 100 krads irradiation @ 570 rads/hr 04/13/91
Post 100 krads Electrical Measurements 04/15/91
£) 24 hrs annealing 04/15/91
Post 24 hr Electrical Measurements 04/16/91
9) 168 hrs annealing 04/16/91
Poat 168 hr Electrical Measurements 04723791
10} 200 krads irradiation @ 5263 rads/hr 04/23/91
Post 200 krads Electrical Measurements ga/24791
11) 300 krads irradiation € 5556 rads/hr 04724791
Post 1300 krads Electrical Measurements 04/25/91
Notes:

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

- All electrical measurements were performed off-site at 25°(C.
- Annealing performed at 25°C under bias.



Table III. Electrical Characteristics of 2N4117A-1
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 2N4117 ./, 2/

Total Dose Exposure {(krads) anneal Total Dose (krads)
Initlals 10 20 50 100 24 hrs 200 300
Spec. Limitse
Parameters min max mean ad zd mean sd |mean ad sd |mean s8d |mean =d
CVBRGSS v ” — T e ——— . _ —
IDSS ui L5 19 10 11 1¢
gaos us Ul 0 ¢ ]
-¥GS8 off VvV | 0.6 0.1 . 0.1
-IGSS DA - 0.1 .2 0.6 2.0
gfs us 70 210 10 12 27
Notes:

>/ The mean and standard deviatlon values were calculated over the elght parts irradiated ln this
tescing. The control sanples remained constant throwughout the testing and are not included in thils table.

2/ Table IV provides radlation characterlistics of parts at selected total dose exposures and annealing
trea-ments. The data at other radlation exposures and annealing treatments 13 avallable and can be

obhtained uvpon reguest.



Figure 1. Radiation Bias Circuit for 2N4117A-1
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