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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed soclely for the
purpose of providing general guidance to emplovess of the Goddard Epace Flight
Center (GSFC). This document may be distributed outside GSFC only am a
courtesy to cther government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, inm
expressly conditioned upon, and is subject to, the following understandinga
and limitations:

ia) The information was developed for general guidance only and is
subject to change at any tima;

(b} The information was developed under unique GSFC laboratory ¢onditions
which may differ substantlally from outside conditicns;

(<) GSFC doas not warrant the accuracy of the information when applled or
used under other than unique G8FC laboratory conditions;

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

(e} Neither the United States government nor any perscn acting on behalf
of the United States government aspumes any liability resulting from
the application or use of the infermation,
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& radiation evaluatlon was performed on S4AC04 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tahles I through IV and Figuxre 1.

The total dose testing was performed using a cabalt—-60 gamma ray
cource. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 feor bias configuration}, and two parts
ware used as control samples. The total dose radiation steps were
10, 20, 30, S0, 75 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
hetween 0.5 — 5.6 krads/hour, depending on the total dose level
{see Table TI for radiation schedule}. Alfter each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
jisted in Table LLI. These tests included a total of three
Punctional tests {(at 1MHz) after each radiation and annealing
step.

All (8) parts passed all functional tests up to 300 krads.
However, parts began failing parametrically after the first
radiation step of 10 krads. Seven of the eight parts failed to
meat the maximum specification limit of 80uA for ICCL, with
readings ranging from luA to 276uA. Similarly, six parts falled
to meet the same specification limit for ICCH, with readings
ranging from ZuA to 191luvaA. All parts passed all other parametric
tests. TCCH/L degradation increased after 20 krads. ICCL readings
ranged from 8uA to 1.9mA and ICCH readings ranged from 20uA to
1.6mA after this radiation step. Subsequent radiation steps
showed further degradation in ICCH/L; however, all parts
continuved to pass all other tests up te 100 krads. Upon annealing
the parts for 24 168 hours, Some recovery was chserved in ICCH/L,
put the readings were still far above Lhe maximum specification



limit (readings ranged from 500uA to 10mh} . After 200 krads,
ICCH/L continued to degrade while all parts continued Lo pass all
other tests. After 300 krads, two parts, SNs 3 and 6, failed
VOH1, while all other parts passed all tests except for ICCH/L.
Table IV provides the mean and standard deviation values for each
parameter after different radiation exposures and anncaling
treatments. It alse provides a summary of functional test results
after each radiation/annealing step.

Any further details about this evaluation can be obtained upon
request. If ycu have any questicns, please call me at 301-731-
8954 L]



TLBLE I. Part Information

Generic Part Number: 54AC204

SMEX Common Duy

Part Number: 5962—8?609015.&JI HAl124219
SMEX Common Buy

Control Number: 1644

Manufacturer: National sSemiconductor Corporation
Quantity Procured: 114

Lot LCate Code: 9036A

Quantity Tested: 10

Serial Numbers of 3, 4, 5, 6,

Radiation Samples: T 8, 9, 10

S8erial Numbers of

Control Samples: 1,2

Part Function: Hex Invertor

Part Technology: CMO3

Package Style: 14-Pin DIP



-

TARLE TI. Radiatieon Schedule

Notes:

EVENTS RATE

1) Initial Electrical Mecasurcments 03/17/91
2} 10 krads irradiation @ 555 rads/hr pa/sz2a/a01
Post 10 krads Electrical Measurements 04/30/01
3) 20 krads irradiation @ 340 rads/hr 04/30/91
Post 20 krads Electriecal Measurements 05/01/91
4} 30 krads irradiation € 500 rads/hr 05/01/%1
Post 30 krads Blectrical Measurements 05/02/91
5) 50 krads irradiation 8 1111 rads/hr 05/02/91
Post 50 krads Electrical Measurements 05/03/91
£) 75 krads irradiation @ 378 rads/hr 05/03/91
Post 75 krads Electrical Measurements 05/06/31
7) 100 krads irradiation @ 1388 rads/hr 05/06/91
Post 100 krads Electrical Measurements 05707791
8) 24 hrs annealing 05/07/91
Post 24 hr Electrical Measurements 05/08/91
9) 168 hrs annealing 05/08/91
Post 168 hr Electrical Measurements 05/14/91
10) 200 krads irradiation @ 5263 rads/hr 05/14/91
Post 200 krads Electrical Measurements 05/15/91
11} 300 krads irradiation @ 5555 rads/hr 05/15/91
Post 300 krads Electrical Measurements 05/16/91

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFEC.

- All electrical measurements were performed off-gite at 25°C.

- Annealing was performed at 25°C under bias.



TABRLE YTIT. Electrical Characteristics of 54AC04
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TABLEIV: Summary of Elecurical Measurements
after Total Dose Exposures and Annealing for S4AC04 1/, 2/, a7

Total Dose Exposure (krads)
Initials 10 20 30 50
gpec. Limits

Parameters min max sd =sd sd
Funcl @ 1MH=z

FurncZ @ 1MHz

Funcd A  1MHEz

VOEL vl 2.9 3.0 Q 0 1
voR2 vl 2.4 3.0 Q 0 0
VOE3 vl 4,4 4.5 0 0 0
VOH4 vl 3.7 4.5 .01 .01 .02
VOHS vl 5.4 5.5 0 0 ¥
VOHE vl 4.7 5.5 .01 .01 .01
VOHT V[ 3.85 5.5 01 01 01
VoLl v 0 104 0 0 0
vOLZ nv| © 500 3 2 3
VOL3 mv 0 100 0 H 0
VOL4 ov] 0 500 5 3 3
VOLS mv 0 100 0 ) Q
VOLE my 4] 500 4 3 4
VOLY ol 0 1658 9 6 g
TIL az| ~1000 c 0 0 0
IIH na a 1000 "0 9] 0
ICCL ua b 80 0 &qQ 560
ICCH ud 0 &0 0 61 470

———



_ TABLEIV. (continued) I

Y {’ \
Total Dose {krads) Annealing Total Deose (krads)
Initials 75 100 24 hrs 168 hrs 200 300
Spec. Limits
Parameters min max mean  sd sd | mean sd sd {mean sd ad =d
Funcl @ 1MHz k “Pa:
Func?2 (@  1MHz
Tuncd & 1MHz
VCOHL v 2.9 3.0 0 (] .01 .02 .34
VCH2 v 2.4 3.0 0 .01 .01 .02 .03
veH3 Vi 4.4 4,5 0 .01 .01 .01 02
VCH4 vi 3.7 4.5 .01 .02 .01 .02 .03
VCHS Vi 5.4 5.5 a 0 0 .01 02
VOHE v 4.7 5.5 .01 .01 .01 .01 .03
VQH7 v| 3.85 5.5 .01 .02 .01 .02 .03
YCL mV J 100 0 4.1 0 B.3 .13
VOL2 v 0 500 3 6 5 6 6
vOL3 nv 1] 100 0 4.0 3.8 a.4 5.2
VOLA mv 2 500 5 3 & 8 4
VOLS mv 0 140 Q 4.3 4.1 7.8 9.0
VOL6 mv 0 500 4 9 ] [ 9
vOL7 v o] 1650 9 i8 9 9 11
IIL na ~1007 0 0 0 0 0 0
IIH nal 0 1000 0 0 H0 0 2.0
ICCL ud 0 a0 0 =T 3.1E3 5E3 [k
ICCH ud[ 0 80 0 || 3.1E3 |8 EE3 £Ed
Natea:

and atandard deviation values were calculated over the esight parts irradiated inm this testing,

1/ The nean
samples remained comstant throughout the testing and are not inciuded in this table.

The control

2/ Table IV provides radiaticn characteristics of parts at selected total dose expesures and annealing

+reatments. The data at other radiatlion exposures and annealing treatments is available and can be obtained upon

request.

3/ A: the radiation step of 20 krads, electrical measurement data from SN 9 was not used in Table IV for tests
VOHS,6,7 and VOL1 thru VOL7, because of varellabla measurements from pin 4.
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Figure 1. Radiation Bias Circuit for 54AC04
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