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ADVISORY ON THE USE OF THIS DOCUMENT

The informatien contained in this document haa been daveloped aclely for the
purpose of providing general guidance to employees of the Goddard Space Flight
canter (GSPFC). Thig document may be distributed ¢utside GSFC only ae a
courtesy to other government agencies and contractors. Any distribution of
thie document, or application oz use af the lnformation contalned herein, is
exprefsly conditioned upon, and is subject to, tha following understandings
and limjtrations:

{a) The information was developed for general guidance only and ie
subdect to change at any time;

{b} The informatien was developed under unigue GSFC lakoratory conditions
which may differ substantially from outslde conditlionsj

{c) G&FC does not warrant the accuracy of the information when applied or
uped under other than unigue GSFC laboratory conditionsa}

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

{e) weither the United States government nor any perscn acting on pahalf
af the United Statez government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on U401-2 to determine the
fotal 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
asource. 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 5, 10, 20, 50, and 100 krads . After 100 Krads, parts
were annealed at 25°C for 24 and 168 hours, and then irradiation
was continued to 200 and 300 krads (cumulative). The dose rate
was between 0.1 - 5.4 krads/hour, depending on the total dose
level (see Table IT for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
apecification limits listed in Table III.

All eight parts passed initial electrical measurements. However,
after the first radiation exposure to 5 krads, all parts exceeded
the maximum specification limit of -25ph for IGSS. Readings for
this paraneter were approximately twice the specification limit.
IGSS continued to increase on continued total exposures to 100
krads, although all parts passed all other testing paramcters.

At 100 krads, average IGSS measurements were approximately -30na.
IGSS readings decreased on annealing for 24 and 168 hours at
25°C, but these measurements were stiil well inte the nano-Amps.

At 200 krads, all parts failed to meet the minimum specification
1imit for the gate-source breakdown voltage, V(BR)GSS: At 300
krads, three parts alsc failed to neet the minimum specificatioen
limit for the gate-gate breakdown voltage, V(BR)Gl-G2° Table IV
provides the mean and standard deviation values for each
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‘parameter after different radiation exposures and annealing
treatments.

any further details about this evaluation can be obtained upcn

request, If you have any questions, plcase call me at 301-731=
5954.

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



TABIE T.

Generic Part Number:

ISTP Non-Common Buy
Part Number:

ISTP Non-Common Buy
Control Number:

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

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

mTest Engineer:

Part Information

U401-2

J401-2

2126
Ce0267

siliconix Inc.

247

9112

10

206, 207, 208, 209
210, 211, 212, 213
204, 205

Dual, N-Channel Transistor
JFET
TO=-71

Anh Phung



TABLE JI. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2) 5 krads irradiation @ 80 rads/hr
post 5 krads Electrical Measurements

1) 10 krads irradiation @ 250 rads/hr
Post 10 krads Electrical Measurements

4) 20 krads irradiation £ 530 rads/hr
Post 20 krads Electrical Measurements

5) 50 krads irradiation € 440 rads/hr
Poast 50 krads Electrical Measurements

6) 100 krads irradiation 8 2500 rads/hr
Post 100 krads Electrical Measurements

7) 24 hrs annealing at 25°C
Post 24 hr Electrical Measurements

8) 168 hrs annealing at 25°C
Post 168 hr Electrical Measursments

9) 200 krads irradiation @ 5400 rads/hr
Post 200 krads Electrical Measurements

10) 300 krads irradiation & 227C rads/hr
Post 300 krads Electrical Measurements

Notes:

=~ All parts were radiated under bias at the ccobalt~60 gamma ray

facility at GSFC.

- All electrical measurements were performed of

- Annealing performed at 25°C under bias.

DATE

10/25/91

11/09/91
11/13/91

11/13/91
11/14/91

11/14/91
11/15/91

11/15/91
11/18/91

11/18/91
11/19/91

11/19/91
11/20/91

11/19/91
11/26/91

11/26/91
11/27/91

11/27/91
11/29/91

f-gite at 25°C.



Table III. FElectrical Characteristics of U401-2

Parameter Test Conditions Min Max Unit
V(BR)G1-G2 Iz = *lua +50 - v
Vps = Vgs = 0V

V{(BR)GSS Iz = ~1ud, Vpg = OV -50 - -
VGs Vpe = 15V, Ip = 200uA _— 5.1 v
|Ves1-Vgsz| | Vpg = 10V, Ip = 200uA — 5 oy
Ipss” Vpg = 10V, Vgg = OV 0.5 10 A
Igss Vgg = —30V, Vpg = ov - =25 DA
Ta = 25°C
*

thulse = 800us, duty cycle = 2%



Table IV. Summary of Electrical Measurements after
Total Dose Exposures and Annealing for U401-2 1/, 2/, 3/

Total Dose Exposure (krads) Anneal Total Fose (krads)
Pre-Rad 5 10 20 50 190 168 hra 200 300
Spes. Limits
Paramaters nin max mean sd sd sd sd gd sd sd maan asd
vBR ©€l-g2 V| =50 - L Paws: = ; :BU/IF
VBR G881 (-)¥ | 5D - p T
VBR §582 [(-)V¥ 50
VG5l =1V - 2.1 0.2 0.2 0.2 6,2 v 0.2 0.2 B
vGE52 HEDRY 0 2.3 0.2 4.2 0.2 0.2 g 6.2 0.2 .2
VEE1-VES2 oV - 5 0.8 4.6 o.7 2.7 o 0.8 0.7 .8
IDSS1 ma| 0.5 11 0.4 0.4 0.4 0.1 a. 0.4 0.4 .4
IDss5z2 na a.5 1c 0.4 0.4 0.4 n.4 0. 0.4 0.4 .4
1G85l {-1ph - 25 0.6 B 18 17 gE3 |83} 2E3 GES 5
IGsg: [=lpa - 1.1 g 19 20 7E3 |%BE¥L| 2E3 3EE I1ES
Notes:

1/ The mean and standard deviation values were calculated over the eight irradiated parts.
The control samples remained constant during testing and are not included in this table,

2/ Table IV does not include post 24-hour electrical measurement data. This data is
available and zan bg 2btained upon request.

3/ Test parame-ers ending with a "1" or "2" indicate which transistor was tested from each part.
VBR (51-02 was tested at two polarities. Table IV provides the number of parts which passad
thig -est at both polarities at =ach step of testing.



Figure 1. Radiation Bias Circuit for U401-2
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