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A radiation evaluation wag performed on G311P75% {Cscillator) to determine the
total deose telerance of these parta. A brief summary of the test results is
provided below. For detailed infermation, refer to Tables I through IV and
Figure 1.

The total dose testing was performed uging a cobalt=60 gamma ray aourae.
During the radiation testing, four parts were irradiated under hias [see
Figure 1 for bias configuration}, and one part was used as a control sample.
The total dose radiation levels were 5, 10, 15, 25 and 7% krads. The dose
rate was between .025 and 0.36 krada/hour, depending oun the total dose level

(=ee Table II for radiatlon schedule). After the 75 krad irradiatisn, parts
were annealed at 25°C for 168 hours, after which the parts were anneaied at
lo0°Cc for 168 hours. After each radiatisn exposura and annealing treatment,

parts were electrically tested according to the test conditiona and the
specification limits listed in Table III.

All parte passed initial electrical measurements. &All four irradiated parts
passed all electrical tests throughout all irradiation and annealing steps.
Ho significant asensmitivity to radialion was observed in any test parameters.
After thc 100°C annealing step, %/N 27, 28 and 32 exhihited slight shifts in
the cutput frequency. This shift may be due to thermal aging rather than the
effects of the radiaticon.

Table V provides a summary of the functional test resulta, &s well as Lhe mean
and standard deviation values [or each parameter afrer diftferent lrradiation
cxposures and annealing staeps.

Any further details aboul this evaluation can he obtained upon request. If
¥You have any guestions, please call me at (301} 7il-R9u4,

*The term rads, as used in Lhio document, means rads({silicon). &all radiation
levels cited are cumulatbive.



ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed eolely for the purpore of providing general
quidance to employses of the Goddard Space Flight fenter (G5FC). This document mey be distributed cutside
GSFC only &3 » courtesy tu other government sgencies and conlracters. Any distribution of this document, or
application or use of the information contained herein, is expressly conditional upsh, and iz subject to,
the following understandings and limitat{ons: :

ta) The information was developed for general guidance anly and is subject to change at any time;

(b} The information was ceveloped under unigue GSHC Iaboratory conditiens which may differ substantially
from outside conditions;

{¢) GSFC does mot warrart the accuracy of the infermatisn when applied or used under other than unioue GSFC
laboretory conditions:

() The information should nat be construad zg a Fepresentation of product perfarmance by mither G$FC or
the manufacturer;

{e) Neither the United States government nor any person acting on behalf of the united States govarnment
assumes any Liability resulting from the application ar uses af the information,



TABLE I. Part Information

Generic Parct Number: 5511-p-759

Part Number: G3lIP759-4M194304%
FAST/MUE

Control HNumher: 8013

Charge Number: C33703

Manufacturer: Monitor Preoducts Co., Inc.
Lot Date Code: 9315

Quantity Testad: 5

Serial Numbers of
Radiation Samples: 26, 27, 28, 32

Sarial Number of

Contrul Sample: 24

Part Fungtion: Oscillator

Part Technology: HCHMCE

Package Style: 4-pin metal

Test Equipment: bench test

Test Engilneer: T. Mondy ;

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



TABLE II. Radiation Schedule for C311P759-4K154304

EVENTS . DATE

1) INITIAL ELECTRICAL MEASUREMENTS 09/21/93
2) 5 KRAD IRRADIATION (0.28 KRADS/HOUR] 09722793
POST-5 KRAD ELECTRICAL MEASURRMENT 09/23/92
3) 10 KRAD IRRADIATION (0.03 KHADS/HOUR) 08 /23/93
POST~10 KRAD ELECTRICAL MEASUREMENT 09/24/93
4} 15 KRAD IRRADIATION (0.07 KRADS/HOUR) Co/24/93
POST-15 XRAD ELECTRICAL MEASUREMENT 09/27/62
5) 25 KBAD IRRADIATION (0.50 KRADS/HOUR)* . Q9727793
POST-25 KRAD ELECTRICAL MEASUREMENT 10/15/93
6) 7% KRAD IRRADIATION (0,37 KRADS /HOUR) 10/18/913
POST-75 KRAD ELECTRICAL MEASUREMENT 10718793
7) 168 HOUR ANNEALING @25°(C 10/18/93
POST-168 HOUR ANNERL ELECTRICARL MEASUREMENT 0/25/793
&) 162 HOUR ANNEALING G10Q°CH+ 1G6/26/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 11702793

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

*The Co-80 irradiator was down fur 18 days during this irradiaticn. Parts
were Kept under hias at 25°C during this period.

**High temperature annealing is performed to accelerate long term time
dependent effects (TDE}, namely, the "rebound” effect due to the growth of
interface states after the radiation exposure. For more information on the
need to perform this test, refer to MIL-STD-8830, Method 1019, Para. 2.10.1.

—] -



Takle III. Electrical Characteristico of GIl1lP7/59-4M194304

Test Specification Test Conditions
Parameter Limit
Lower Uppe;_ﬂ
Icec - S0MA Vdd = 5.0 v + 10%
tr - 10 ns
tf = 10 ns
VoH 4.5V 5.0V
Vol ov 0.5V
_F;feq. Shiftx* -1PPM +1FPFM o°C ~ 4y°gC
Deye 45% 55% |

*Initial values of fraguency for the four radiation gamples and control sample
werre :

/N 24: 4.194302 MH=z {control sample)
26:  4.194303 Muz
27;  4.194293 MH=
28: 4.194398 MH=
32:  4.194300 Muz



TABLE 1V: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for G311P759-4M 194304 /i

Total Dose Exposure (krads) Annealing
Initials 5 10 15 25 75 168 hrs|158 hrs
A25=C d100°C
Fazametzrs min max |mean sd mean sd mean ad [mean =4
lT2c mA| - | 50 C.1 0.1 05 142 52 088 .15
tr ns| - 10 .08 i.06 13§ 0.1
tZ ns - 10 3 g a6
VoH i 5.0 .01 .05 0
Ve b v 0.5 LOL .05 0
fraqg. ehift PPMs2| -1 +1 ; .14 2.2
Doyc © % 45% 5% EEBGE 0 0 400

1/ The mean ard standard deviztion values wers
irradiated Zn this testing.

tasting and is not included in this table.

2/ The values af ftrequency for the four irradiated parts and contro

The rontrol sample remained constant

after 75 krads and after 168 hours at 100°C were as follows:

Frequency {MHz}

S/N

Initial

75 krads
Irrad,.

100 hrs,
Anneal

i 24

4.19430:2

4.194302

4.1%4301

26

4.154303

4.1343013

4.194304

27

4.194253

4.154263

4.1534312

28

4.154298

4.1942399

4.134285

32

4.154300

4.194301

4.124298

calculated over the four parts
throughout the

1l sample before irradiaticon,




Figure 1. Radiation Bias Circuit for GA11P759-4M184304

éRCL

84 o 14 UUT |8 OUTPUT
"
A1~ Ol puF Cct\.\,—?\
GND o N

l] For HOMOS CCL = 30 pF T 5 %,

2) For HOMOS:

Ry, = 100 k(i + 5 %,

3) Cpp includes Coope capacitance.

\—SEE NOTE 2

SEE NOTE {,3



