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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been daveloped solcly for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed autpide GSFC conly aag a
gourtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information cantalned hereln, is
expressly conditioned upon, and is subject to, the following understandings
and limitationa:

{a) The information wae developed for general guldance only and is
pubject to change at any time;

(b} The information was developed under unigue GSFC laboratory coaditions
which may differ substantially from cutaide conditions;

3] G&5FC does nut warrant the accuracy of the information when applied or
umad under other than unique GSFC labaratory conditions;

{d) The information should not be construed as a rcopresentation of
product performance by either GSFC or the manufacturer;

{e) Keither the United States governmant nor any person acking on behalf
of the United States government assumes any llability resulting from
the application or use of the information.
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2 radiaticn evaluation was performed on 2N5087 to determine the
total dose tolerance of these parts. A brief summary of the test
regults is provided below. For detailed informatien, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma=~ray
source. puring the radiation testing, eight parts were
irradiated under bias {sec Figure 1 for bias configuration), and
two parts were used as control samples., The total dose radiation
steps were 10, 20, B0 and 100 krads {(the term rad as used here
means rad(Si)). After 100 krads, parts were annealed at +259C
for 24 and 168 hours. After this annealing, parkts were
irradiated to a total accumulated dose of 200 krads, after which
they were annealed at +100°C for 168 hours. The dose rate was
between (.45 and 5 krads/hour, depending on the Lotal dose level
{see Table II for radiation schedulel . After each radiation
exposure and annealing treatment, parts were electrically tested

at +259C according to the test conditicons and the specification
limits listed in Table ITI.

parts passed all tests and stayed within the specified limits up
to 50 krads of irradiation. After 50 krads, 4 parts marginally
failed bto meet the minimum specification limits for hFEL. After
100 krads of irradiation, all parts failed te meet the minimum
specification limits for hFel, hFEZ and hrE3. ©On anncaling at
+9590 for 24 and 168 hours, parts showed slight recovery, but
ctill failed to meet minimum specification limits for hFEl, hLFEZ
and hFE3 Continmned irradiation to a total accumulated dose of
300 krads produced additicnal degradation. After annealing at
+1609C for 168 heours, parts showed slight recovery, but still

tailed to meet minimum specification limits for the samo
parameters.

Table IV gives the mean and standard deviation values for esach

parameter after different irradiation exposures and annealing
steps.

any further details about Lhis gvaluaticn can be ohtained upon

regquest, If you have any guestions, please call me al. (301) 731-
g9s4.



TABRLE I. Part Information

Ganeric Part Humber:

ISTE/HNC (TGRS}
Part Number:

ISTE/NC {TGRS)
Control MNumber:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers o<f
Radiation Samples:

Sarial Number of
Contreol Samples:

Part Function:
Part Technology:
Package Style:

Tagt Fngineer:

2ZN5087

ISTP-5961-33

25644
C14581
Motorcla
9101

10

58; 59' 6‘0: 61; 62'- 63’ 64'

56, 57

PNEP Amplifier Transisltor
Bipolar

TOX can

Anh Phung

65



TABLE TI. Radiatlon Schedule for 2N5087

EVENTS

DATE

1) 1lnitial (Pre-Trradiation} Electrical Measurements 0g/29/91
2) 10- KRAD IRRADIATION (0.5 krads/hour) N9/18/91
POST-10-KRAD ELECTRICAL MEASUREMENT 09/1%/91
3} 20-KRAD IRRADIATION (0.5 krads/hour) 09/19/9]
BOST-20-KRAD ELECTRICAL MEASUREMENT 09/20/91
4) S0-KRAD IRRADTATION {0.447 krads/hour) 0a/20/91
POST-50-KRAD ELECTRICAL MEASUREMENT 096/23/91
5 100-KRAD IRRADIATION (2.5 KRADS/HOUR) 09/23/91
POST-100~-KRAD ELECTRICAL MEASUREMENT 09/24/91
6} 24 HOURS ANNEALING AT +259C 09/24/51
POST-24-HQURS ELECTRICAL MEASUREMENT 09/25/91
7} 168 HOURS ANNEALING AT +25°C na/25/91
POST-168~-HOURS ELECTRICAL MEASUREMENT 10/01/91
8) 200-KRAD TRRADIATION (5.0 KRADS/HOUR) 10/01/91
POST-200-KRAD ELECTRICAL MEASUREMENTS 10/02/91
9) 300-KRAD IRRADIATION {(4.655 KRADS/HOUR) 106/02/91
POST-300-KRAD ELECTRICAL MEASUREMENTS 10/03/91
10) 168 HOURS ANNEALING AT +1000C 10/03/%81
POST-168 HOURS AT +100°9C FELECTRICAI MEASUREMENTS 10/10/91

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT +25°C.

ALL PARTS WERE IRRADTATED AMD ANNEALED UMDER BIAS, SEE FIGURE 1.
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for 2N5087 1/

1/ "he mean and standard devi
The control sarples remained

ation values were calculated over the
cons-ant taroughout the testing and are not included in this tabla.

Total Dose Exposare {(TDE) {krads) Anneal TCE d{krads) Anneal
] 10 20 50 104Q 24 hrs. | 168 hras 200 39¢ 168 hrs
gpec. Limi] (Pre-Rad.) @zs°C azs*c @+100°C
Darameters min Max a3 mean 2d maan sd mean 54
VERCEG ¥ 50 | - 0 i R0 o
VBRCB( vl 50 - o] 0
=Cpoi  nAl - ! 10 ) G
~CRo2 nal - | 50 0.2 g.1
IEBO np - 50 i .05 .45
h¥E1l 1250 | 800 220, 7.3
hTEZ 20.2 17.6
nTE3 4.5 [5 ENS
VOE {SAT) V] 0 G
VBE (ON) V] 0 F662] 0 [.br4| 0 (3668 0 [0uef| 0 [<638) 0 fsbbod U w-BHby v (o899 ©° pe RS [H
Netz:

eight parts irradiated in this testing.




Figure 1. Radiation Bias Circuit for
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2N5087




