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A radiation evaluation wad performed on G311P75% (Oscillator) to determine the

total dose tolerance of theze parta. 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 & cobhalt-60 gamma ray source.
During the radiation testing, four parts were irradiared under bhias (see
Figure 1 for bias configuration), and one part was tged as a contrel sample.
The total dose radiaticn Llevels were S, 10, 15, 25 and 75 krads. The dose
rate was between .025 and 0.5Q krads/hour, depending on the total dose level
fsee Table II for radiation schedule). Afrer the 75 krad irrvadiation, parts
were annealed at 25°C tor 168 hours, after which the parts were anhealed at
100°C for 168 hours. After each radiationp exposure and annealing treatment,
parte were electrically tested according to the test conditions and the
cspecification limite listed in Takle III.

all parts passed initial electrical measurements, After the 5 krad
irradiation, one part (S§/N 40) marginally excveeded the specification limit of
1 pPPM for frequency shift, and continued o marginally excead the
specification limit for this parameter at every irradiation and annealing step
except. for the 10 k¥rad level. All four irradiated parts passed all other
@lectrical teats throughout all irradiation and annealing steps.

Table V provides a summary of rhe functional test results, as well as the mean
and standard deviation wvalues for each parameter after different lrradiation
exposures and annealing steps.

Any f[urther details about this evaluatinn ran bhe obtained upon request. 1f
you have any gquestions, please call me at {301) V31-8554.

*Tha term rads, as used in this document, meana rads(silicen). All radiation
levals cited are cumulative,



ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the purpose of providing gereral
guidance to employses of the Goddard Space Flight Center {GSFC). This document may be distributed outside
G3FC only as a courtesy to other government agencies and contractors. Any distribution of this document, or
applicetion or use of the information contained herein, iz expressly conditional upan, and is subject to,
the following understandings and Limitations:

{a) The information wWas developed for gensral guidance only and 5 subject to change at any time;

by The information was developed under umigue GSFC Eabaratory conditions which may differ substantiaily
from ocutside conditions;

(e} GSFC does not warrsnt the sccurscy of the infoarmetion when applied or used under other than unique GSFC
laboratary conditions;

(d) The information should not be cenatrued as a representatior; at product performence by either GSFL of
the manufasturer;

(e} MWeither the United States goverrment nod any person acting on behalf of the United States government
assumes any Liability resulting from the application or use of the information.



TABLE T. Part Information

Generic Part Number: 5511-p-759 .
Part Numbers: G311Pr759/01-18M~*

FAST /MUE

Control Number: 6014

Charge Humber : C33704

Manufacturer: Monitor Products Co., Inc.
Lot Date Code: unknown

Cuantity Tested: 5

Serial Numbers of
Radiation Samples: 7. 17, 38, 440

S5erial Numher ot

Contral Sample: 5

Part PFunctioni Oscillator
Part Technology: HCMOS
Package Style: Bwpln metal
Test Equipment: bench test
Test Engineer: T. Mondy

*These are radiation-hardened parts, guaranteed to 80 krads.



TABLE II. Radiation Schedule for G3111P759/701-18M

EVENTS - UATE

1) INITIAL ELECTRICAL MEASUREMENTS 09/16/93
2) 5 KRAD IRRADIATION (0.28 KRADS/HOUR) Qa/22/93
POST=-5 KRAD ELECTRICAL MEASUREMENT 09/23/93
3) 10 KRAD IRRADIATION (0.03 KRADS/HOUR) 09/23/93
POST—10 KRAD ELECTRICAL MEASUREMENT 09/24/92
4) 1% KRAD IRRADIATION (0.07 KRADS/HOUR) 09/24/93
POST-15 KRAD ELECTRICAL MEASUREMENT 09/27/93
5) 25 KRAD IRRADIATION (D.50 KRADS/HOUR)* _ 09/27/93
POST-25 KRAD ELECTRICAL MEASUREMENT 10/15/53
£) 75 KRAD IRRADIATION (0.37 KRADS/HOUR) 10/15/93
POST-75 KRAD ELECTRICAL MEASUREMENT 10/18/93
7} 168 HOUR ANNEALING @25°C 10718793
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/25/93
8} 168 HOUR ANNEALING @1l00°C** 10/26/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 11/02/93

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*The Co-60 irradiator was down for 18 days during thies irradiation. Parts
were kept uvnder bias At 2590 during this period.

**High temperatura annealing is performed Lo accelerate long term time
dependant affects (TDE), namely, the "rebound" effect due to the growth of
interface atates after the radiation exposure. For more information on the
nerd to perform this test, refer to MIL=-STD-883D, Method 1019, Para. 3.10.1.

- -



Tahle III. Electrical characteristics of G311P759/01-18M

Test Specification Test Conditions
Parameter Limit

Lower Upper

Iece - S50MA Vdd = 5.0 V + 10%
tr - 10 ns

tf - i0 ns

VoIl 4.5V 5.0V

Vol ov 0.5V

Freq. Shift=* =-1PPM +1PDPM aeC - 40<C

Doyeo 45% 55%

*Initial values of frequency for the four radiation samples and contral aample
Were:

B/8  6: 17.999911 MHz (control sample)
7 17.999897 MHz
17; 18.000C18 MH=z
35; 17.9998%8 MH=z
40; 17.999747 MH=z



TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for G311P759/01-18M /1

Total Dose Exposure (krads) Annealing

Initials 5 10 15 25 75 168 hrs 168 hrs

gz25eC @100

raramacars min max |mean =d gl mean &d mear 34 |meaan sd
Ice ma| - 50 $3ea] 1o .76 [& T EH 3501 .24 AF] 38!
LT el - 10 1% .21 ! 2.8 .08 .10
tf g7 - 19 .08 .14 .05 .08 R
Vol v 5.0 Y .03 £ 0 .03
VoL v 2.5 L0 .03 0 L03
Frag. shift PEM/2| -1 ~1 a .24 . .35 .63
Deye % | 45% | 55% pMgs] o .5 .58 0 .58

1/ The mean and standard deviation walues were calculated over the Zour parts
The control sample remained constant throughout the

irradiated in thisg
regting and is not included in this table.
2/ The wvalues ¢f frequency for the four irradiated par:-a and contreol sample befors ir-rzdiaticn.

after 7% krads

“esking,

ard afrer _58 hours

at 100°C were as follows: -

Freguency {(MHz}

S5/N| Tmitial |75 krads | 10¢ hrs.
i Irrad, Anneal

| 6 [17.299911/17.999858(17.99588¢
© 7 |17.999897|17.999856|17.998867
17 |16.000018)18.000015|18.000021
| 35]17.999598|17.999850(17.999882
| 40 [17.999747|17.999726[17.993728




Figurc 1. Radiation Blas Circuit for G31iP759/01-18M

B4 o4 sur |8 OuTPUT
7
AT~ Ol pF CoLms < 3ReL
GND © X\ \-SEE NOTE 2

\ SEE NOTE 1,3

1} For HCHOS: Cgp = 30 pF #+ 5 %,
2) For HCMOS: Rgr = 100 kil = 5 %,

3}y Cpqp includes ecope capacitance.



