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ADVISORY ON THE USE OF THIS DOOUMENT

The informaticn contained in this decument haa been developed solely for the
purpose of providing general guldance tc employees of the Goddard Space Flight
Center [GS8FC}. Thie document may ke distributed ocuteside GSFC only ae a
courtesy to other government agencies and c¢ontractors. BAny distribution of
thie document, or application or use of the information ¢ontained herein, is
expressly conditioned upen, and is swbject to, the following understandings
and limitaticne:

{a)

(D}

{c})

{4}

{e}

The information was developad for general guidance only and ise
sebject to change at any time;

The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

GS8FC does not warrant the accuracy of the information when applied or
ueed under other than unigque GSFC laboratory conditions;

The informatien should not bhe canatrued as a representation of
product parformance by either GSFC or the manufacturer;

Neither the United S5tates government hoyr any person acting on behalf
of the United States govearnment asmumes any liability resulting from
the applicaticon or use of the information.
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A radiation evaluation was performed on 54ACL4 to determine the
total duse 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 toltal dose testing was performed using a cebalt-60 gamrea ray
source. During the radiation teslLing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radliation steps wore
5, 10, 15, 20, 30, and 50 krads. After 50 krads, parts werc
annealed at 25°C for 24 and 168 hours, and then irradiation was
continued to 150 and 250 krads {cumulative). The dose rate was
between 0.3 — 5.7 krads/houxr, depending on the total dose level
(see Table IT for radiaticn schedule). After cach radiation
exposure and annealing treatment, parts were cleclrically tested
according to the test conditions and the specification limits
listed in Table II1I. YThese tests included two functicnal tests
{at 1 MHz) afier each radiation and annealing slep.

All (8) parts passed all parametric tests up to 5 krads and beoth
functional lests up to 250 krads. After 10 krads exposure, all
parts failed to meet the maximum specification limit of 80uA for
ICCH (readings ranged from 85uR to 287uAd) and four parts falled
to meet the same specification limit for ICCL with readings
ranging from 30uA te 143uA. All parts failed TICCH and ICCL tests
after 15 krads exposure. Continued degradalicn in ICCH/L was
observed al the subsequent radiation steps of 20, 30, and 50
krads; howcever, all parts continued to pass all olher parametric
tests and bolh functional tests at these steps.

After annealing the parts for 24 and 168 hours, some TeCOvVOLy Was
ohserved in ICCH/L, but readings were still way beyond the
specification limits. After the next radlation steps of 150 and
250 krads, ICCH/L had increased beyond the maximum limit of 16ma
that the test equipment could measurc. Tn addition, six parts



began failing VOH1 and VOIZ after 250 krads irradiation. Table IV
provides the mean and standard deviation valugs for each
parameter after different radiation exposures and annealing

treatments. Tt alsc provides a summary of functional Lest results
after each radiation/annealing step.

Any further details about this evaluation can be obtained upon

request. IL you have any questions, pleasc call me at 301-731-
954,



TABLE 1. Part lnformation

Generic Part Number; 24RC14

SMEX Common Duy

Part Number: 5962-8762401CA (HA124233)
SMEX Common Buy

Control Number: 1736

Charge HNo.: CYo09z2

Manufacturer: National Semiconductor Corp.
Quantity Procured: 100

Lot Date Code: 203¢ea

guantity Tested: 10

Serial Numbers of 3, 4, 5, ¢

Radiatiocn Samples: T, 8, 8, 10

Serial Numbers of

Control Samples: 1, 2

Part Function: Hex Inverter Schmid! Trigger
Pari Technology: CMOB

Package Style; 14-Fin bpIP



TABLE II. Iladiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 03/11/91
2) 5 krads irradiation @ 280 rads/hr 05/16/91
Post 5 krads Electrical Measurements 05717701
3) 10 krads irradiation @ 280 rads/hr 05/17/91
Post 10 krads Electrical Measurements 05/1B/91
4y 15 krads irradiation @ 250 rads/hr 05/18/91
Post 15 krads Electrical Measurements 05/19/91
5) 20 krads irradiation @ 260 rads/hr 05/19/91
Post 20 krads Electrical Measurements 05/20/91
6) 30 krads irradiation @ 540 rads/hr 05/20/91
Posl: 30 krads Electrical Measurocments ph/21/01
1] 50 krads irradiaticn @ 1080 rads/hr 05/21/061
Post 50 krads Electrical Measurements 05/22791
B} 241 hrs annealing 05/22/91
Post 24 hr Electrical Measuremenls 05/23/791
9) 168 hrs annealing os/22/91
Fost 168 hr Electrical Measurements 05/2a8/41
10) 150 krads irradiation & 5555 rads/hr 05/29/91
Post 150 krads Electrical Measurements 05/30/91
11) 250 krads irradiation @ 5700 rads/hr 05/30/91
Post 250 krads Electrical Measurements 05/31/91

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC,

— All electrical measurements were performed off-site al 25°C.

- Annealing was performed at 25°C under bias.



Characteristics of 54AC1l4

Blectrical

TABLE III.
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TABLE IV: Summary of Electrical Measurements

after Total Dose Exposures and Annealing for 54AC14 1/

Total Dose Exposure (krads)

Initials 10 15 20 30 50

Spae. Limits
Paramaters oin max maean ad maan s
Funcl 2 1MEz ipina
Fune2 3 1MEz
YOH1 vl 2.9 3.0 {
VOH2 v 2.4 3.0 0
VOH3 V| 4.4 4.5 0
YOE4 vl 3.7 1.5 01
VOHS Vi 5.4 5.5 {
YVOHE v 4.7 5.5 A1
YOHT vl 3.85 5.5 .02
VoLl mv| © 100 Q
WOLZ ' L 500 5
VOL3 o 0 106 0
YOLe v o 500 &
YOL5 vl 0 100 o
VOLE v 0 500 5
VOLY v g 1650 12
ZIL na|-10C0 C 0
ITH na 0 1000 ]
LCCHE uA 4] ad 579
ICCZ ud J 80 ang

<Table IV centinued on next page>

» 2ast 50 xrad VOH/L neasurements were nok reliable cue to some problems with the test eguipment.




TABLE IV. (continued)

Annealing Total Dose (krads)
Initials | 24 hrs | 168 hrs 150 250
Spec., Liwmics

Pzrameters min max ad sd mean sd ad ad
Funcl @& 1MHz HPEY
Func2 @ _MHz
VOHL v 2.9 3.0 C 0 Q2 1.35
VOHZ vl 2.4 3.0 .01 .01 .02 1.33
VOHS vl 4.4 4.5 0 0 .01 .02 |
VOHRA vl 3.7 4.5 04 .01 .02 03
VOHE ¥ 5.4 5.% Q 0 01 .02
VOHA vl 4.7 5.5 .04 .01 .02 .02
VOHT V| 3.85 5.5 .05 .02 .03 .03
VOL1 mv! 0 140 0 3.8 9.2 9.7
voL2 W 0 500 10 5 8 8
VOL3 mv| o0 100 0 3.9 9.6 10
VoL4 mv| 0 500 17 £ 10 11
YOLS v 0 100 1.6 4.0 10 9. C
VOLE omv| 0 500 17 5 10 11
VOL7 mvi 0 1650 37 10 17 1%
11l nh|-100C 0 2 { ] 4]
IIH nA C _ogo i) Q o 4]
TCCH ual 0 a0 0 1,023 - -
|zce ual 0 80 0 810 - -
MNote:

P

1/ Thne mean and standard daviation values were salculated c¢ver the eight parts irradiated in this testing
Tha control samples remained constant throughout the testing and are not inclweded in this zable.



Figure 1. Radialion Bias Clrcuit for 54ACL4
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