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The information was developed for general guidanece only and ia
subject to change at any Lime;

The informatlcn was developed under unigue GSFC laboratory conditions
which may differ substantially from cutside conditicns;

GSFC does not warrank the accuracy of the Information when applied or
used under other than unigue GSFC laboratory eonditrions;

The infoxmation should not be construed 2s a representation of
product performance by either GSFC or the manufacturer;

Keither the United States government nor any perscn acting on behalf
of the United States government assumes any liahility resulting from
the application or use of the informatien.
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A radiation evaluation was performed on 2N5096 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, three parts were
irradiated vnder bias (=see Figure 1 for bias confiquration), and
one part was used as a control sample. The total dose radiation
steps were 10, 20, 50 and 100 krads . After 100 krads, the parts
were annealed at 25°C for 168 hours. The dose rate was between
0.4 to 1.5 krads/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
according to the test conditionz and the specification limits
listed in Table III.

All three parts passed all tests on irradiation to 100 krads. A
slight decrease in each of the three hFE tests was observed for
all three parts after esach radiation exposure, but all parts
remained above the minimum specification limits for these tests
to 100 krads and on annealing at 25°C for 168 hours. Table IV
pravides 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 quesations, please call me at 301-731-
2954,

*In this report, the term "rads" is used as an abbreviation for
rads (8i).

L3 (L1:ER)



TABLE

Generic Part Number:

ISTP/EPACT
Part Number:

ISTP/EPACT
Control Number:

Manufacturer:
Lot Date Code:
Quantity Teszted:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

I. Part Information

ZNb096

2N5086

5471
SsDI
9125

4

24, 104, 1440

74

PNF Transistor
Bipoclar

TO-5

A. Phung



TABLE IY. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 12/16/91
2} 10 kKrads irradiation @ 540 rads/hr 1z2/17/91
Post 10 krads Electrical Measurements 12/18/91
3) 20 krads irradiation @ 430 rads/hr 12/18/91
Post 20 krads Electrical Measurements 12/19/91
4) 50 krads irradiation € 1540 rads/hr 12719791
Post 50 krads Electrical Measurements 12/20/91
5) 100 krads irradiation @ 740 rads/hr 12/20/91
Post 100 krads Electrical Measurements 12/23/91
£) 168 hrs annealing 12/23/91
Post 168 hr Electrical Measurements 12/30/91

Notes:

= All parts were radiated under bkias at the cobalt-60 gamma ray
tacility at GSFC.

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



Table III. Electrical Characteristics of 2NS5094

Parameter Te=t Condition Min Max Unit
VBRCEG Ic = 50mAdc, pulsed® 450 - vdc
VBRCEO Tc = 100uA 500 - Vdc
VBREBO Ip = 20uA 6 - vdc
ICRO Vep = 500Vdco - 500 | naae
IEBO Vg = 4Vdc - 250 { nAdc
hFE1 Ic = imAde, Vo = LOVdc 20 200

hFEZ Ic = 25mAdc, Vep = 10Vdc 40 250

hFE3 Ie = 100mAdc, Ve = 15Vdc 20 200

VCE (SAT) Ic = 25mAdc, Tg = 2.5madc - 3.0 vde
VBE(SAT) I = 25mAdc, Tg = 2.5mAdc - 1.0 vde

*Pulse width = 800us, Duty Cycle = 2%




TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for 2N5096 1/
Total Dose Exposure (krads) | Anneal
Pre-Rad 10 20 50 100 163 hrs
Sper. Limits
Parameters min max mean sd mean 54 |mean sd mean 84
VRRCEQ v lass - i . : PasE
VBRCBO V| 5¢0 -
VAREBC v 6 -
ZCED na - £00 7 5
IZED nk - 250 .1 0.1 0.1
hFE1 20 20¢ .6 0.k 0.4
hFE2 40 250 .6 0.4 0.4 ‘
hFE3 20 Z00 4 0.5 0.4
VCESAT v - 1.0 0 .03
VEESAT v - 1.0 0 )
Note:

1/ The mezn and standard ceviation values were calculated over the thres parts irradiated
in tais testing. The control samnle remainad coanstant throughcut the testing and is rot
inec_uded in this table.



Figure 1. Radiation Bias Circuit for 2N5066
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