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ADVIBORY ON THE USE OF THIS DOCUMENT

The inforwation contained in thie document has been developed eclely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC}. This document may be dimtributed cutside GSFC only as a
courtesy to other government agencies and centractors. Aoy distribution of
thig document, or application or use of the information contained herein, is
expragely conditioned upon, and is subject ta, the following understandings
and limitationa:

{a)

{b}

{o)

(d}

(e)

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

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

GSPC does not warrant the accuracy of the infarmation when applied or
used under cther than unique GSFC laboratory conditions;

The information sehould not be construed as a representation of
product performance by either GS¥C or the manufacturer;

Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting frem
the application or use of the information.
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A radiation evaluation was performed on 54AC0E& te determine the
total dose tolerance. of these parts. A bricf summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Fiqure 1.

The total dose testling was performed using a cobalt=-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Fiqure 1 for bias configuration), and two parts
were used as control samples. The tohkal dose radiation steps were
5, 10, 15, 20, 30, 50, 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 duse rate
was between 0,15 - 1.25 krads/hour, depending on the total dose
level (see Table II for radialticon schedule). Afteyr each radiation
exposure and annealing lLreatment, parts were electrically tested
according to the test conditicons and the specification limits
listed in Table III. These tests included a total of three

functional tesks (at 10 MHz) after each radiation and annealing
step.

All parts cxcepb one passed all tests on irradiation up to 300
krads without any significant degradation in any of the
electrical parameters. The falling part (SN %) exceeded the
specification limit on ICCH and ICCL at 300 krads {(the readings
were approximately 100 vA against the specification limit of

80 ud). However, SN 6 passed all tests on irradiatieon up to 200
krads. -

Table IV provides the mean and standard deviation values for each

paraneter after different radiation expoesures and annealing

treatments. Tt also provides a summary of functional test results
after each radiationfannealing step.

Any further details ahoul this evaluation can be obtained upon
request. If you have any questions, please call me at 731-8954.



TABELE I.

Generic Part Number:

SMEX Common Buy
Part Number:

SMEX Common Buy
Control Number:

Manufacturer:
Quantity Procured:
Lot ate Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:

Part Techneology:

Package Style:

Part Infermation

54aC08

5962=-8761501CA

1645

National Semiconductor Corporation
103

a903s

10

3, 4, 5, 6,

7, 8, 9, 10

1,2

Qguad - 2 Input Wand Gate
CMOS

14-Pin DIP



TABLE 1I. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements 01/17/91
2) 5 krads irradiation @ 250 rads/hr 01721791
Post 5 Xrads Electrical Measurements 01/22/91
3) 10 krads irradiation @ 250 rads/hr 01/22/91
Post 10 krads Electrical Measurenents 01723791
4) 15 krads irradiatioen @ 250 rads/hr 01/23/91
Post 15 krads Electrical Measurements 0L/24/91
5) 20 krads irradiation @ 250 rads/hr 01724791
Post 20 krads Electrical Measurements Ql/25/91
€) 30 krads irradiation @ 147 rads/hr 01/25/91
Post 30 krads Electrical Measurements 01/28/91
7) 50 krads irradiation @ 1000 rads/hr '  p1l/28791
Post 50 krads Electrical Measurements g1/29/91
8) 75 krads irradiation @ 1250 rads/hr 01/29/9%
Post 75 krads Electrical Measuremnents 0lL/30/9%
9) 100 krads irradiation @ 1250 rads/hr 01/30/91
Post 100 krads Electrical Measurements OlL/31/%1
10) 24 hrs annealing 01/31/91
Fost 24 hr Electrical Measurements 02/01/91
11) 168 hrs annecaling 02/01/91
Post 168 hr Electrical Measurements 02/07/91
12} 200 krads irradiation @ 500¢ rads/hr 02/07/91
Post 200 krads Electrical Measurements g2/08/91
13) 300 krads irradiation @ 1470 rads/hr 02/08/91
Post 300 krads Electrical Measurements 02/11/91
HNotes:

~ All parts were radiated under bias at the cobalt-g0 gamma ray
facility at GSFC.

- All electrical measurements were performed off-gite at 25e(.
— Annealing was performed at 28¢C under bias.



g TABLE III. Electrical Characteristios of S4ACOS
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PARMMETFER VCC VIL VIH CONDITIONS DING LIMITS: -EBC TO 4125C
FUNC 1 2.0 0,0V 2.0V FREQ = LOMiHz ALL I/0 VOH»1.7V, VOL{(0.5V
FUNC 2 3.0V 0.9V 2.1V FRED = 10Milz ALL I/Q VOH>Z.0V, VOL<{1l.0oV
FONC 3 5.5V ' 1.6V 3.85V FREQ = 10MI{z ALL I/0 VOH»> 3,5V, VOL{1.0ow
VOH1 & 3.0V; INPUTE AT 0.00V AND 3.00V, EACH OQUTPUT AT -S5QUA 2.590V MIN
VOHZA 4.8V; INPUTS AT 0.00V AND 4.50V, EACH OUTPUT AT -50QUA  4.40V MIN
VOH3 5.5V; INPUTS AT 0.00V AND 5.50V, EACH OUTPUT AT -50UA 5,40V MIN
VOHM4* 3.0V; INFUTS AT 0.00V AND 32.00V, EACH OUTPUT AT - 4MA 2.40V MIN
VOH5 4.5V; INPUTS AT .00V AND 4.50V, EACH QUTPUT AT -Z24MA 3.70V MIN
VOHB* H.5V; INPUTE AT 0.00V ANTY 5,50V, EACH QUTPUT AT --24Ma 4,70V MIN
VOH?7* 5.8V; INPUTS AT 0.00V ANTY &,8B0V, EACH QUTPUT AT -50MA J.85%V MIN
VOL1l 3.0V; INPUTS AT 0.90V AND 2.10V, EACH OQUTPUT AT 3S0UA 0.1V MAX
VOLZ 4.5V; INPUTS AT 1.36V AND 3.1%V, EACH OUTPUT AT S0UA 0.1V MaA¥
VOL2 5.5V; INPUTS AT 1.65V AND 3,88V, EACH OUTPUT AT S0UA 0.1V MaX
VOL4 3.0V; INPUTS AT 0.90V AND 2.140V, EACH OUTPUT AT 1ZMA 0.5V MaX
VOLS 4.8V: INPUTS AL 1.35V AND 3.15V, EACH OUTFUT AT 24M2 0.5V MaX
VOL6 5.5V,; INPUTS AT 1.65V AND 3.8B5V, EACH QUTPUT AT ZAMA C.5V MAX
ves - 5.5V; INFPUTS AT 1.65V AND 3.88V, EACH OUTPUT AT SO0MA 1.668V MAX
I{:‘ 5.5V;EACH INPUT TESTED AT VIN=0.0V -1.00a TO 0O.0UA
Ix 5.8V;EACH INPUT TESTED AT VIN=5.5V 0.0UA TO +1.0UA
ICCH 5.5V; INFUTS AT 5.5V BO. O0UA MAM
ICCL K.BV; INPUTS AT 0.0V B0.0UA MAX
PARAMETER vCC CONDITIONS PINS LIMITS: 25C
—_ESEEREEIDZI === oS o—===== == ST RS EES R SE2E==== =
TPLHL A TO ¥ 3.0V VIN = QV TQ VCC COMP = 1.5V INS TO 10.0NS
TPLH1 E TC ¥ 3.0V VIN = 0V Y0 YCC COMP = 1.5V 1INS TO 10.0NS
TPELL A TO ¥ 3.0V VIN = GV TQ VCC COMP = 1.5V INSE TGO S.0N3
TPHL1L B TO ¥ 2.0V VIN = 0V TO VCC COMP = 1.3%V INS TU 9.0MB
TPLHZ A TOQ ¥ 4.5V VIN = Qv TO VCC COMP = 2.Z28V INS TO 7.5 NS
TPLHZ B TO ¥ 4,5V VIN = 0V TO VCC COMP = 2,28V INS TG 7.8 NS
TPHL2Z &4 T0 ¥ 4.5V VIN = OV TO0 VCCT COMP = 2,25V IS TQ 7.0 NS
TPHLZ B TO ¥ 4,5V VIN = 0OV TO VCC COMP = 2,25V INS TC¢ 7.0 NS
COMMENTS /EXCEPTTONS
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% VOH TESTS WERE FERFORMED WITH YTL= 0.0V AND VIH-VCC DUE T¢ “ATE" NOISES.
ITL TEST WAS PERFORMED WITH OTHER INDIUTS AT GROUND,
AC TESTS WERE PERFORMED WITH 10ma OUTPUT LOADING.
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TABLEIV: Summary of Electrical Measummentg e

after Total Dose Exposures and Am ing for 54AC08 1/, 2/ o
Total Dose Exposure (krads) Anneal Total Dose {(krads)
Initials 10 20 0 100 1¢8 hrs 200 300
Spec. Limits
Parameters min max mean &d |mean sd |mean sd mean sd sd | mean sd
Funcl, 10MHz PR ggéég‘e
;;nCE, 1CMHz
Funci, 1OMHz
VOH1 v |2.9 5.5 { 0 0
VDHZ v 4.4 5.5 - - -
VDE3 v | 5.4 5.5 - -
VOH4 v | 2.4 5.5 o 0l
VOHS vV ot 3.7 5.5 .03 .04 .03
VOHS v 4.7 5.5 .oz k] .63
Vo7 v |3.85 5.5 .04 L5 L
VOL1 i o 100 - -
VOL2 oV { 102 - -
VOL3 m¥ ¢ 0 100 - -
VoL4 v 0 500" 7 g
VCLE av c 50C 14 18 17
VOLE o 0 500 14 18 17
YL} nv 0 1650 ai 44 17
I7L na |-E3 d - -
IIK A ¢ 1E3 - _
1ZCH uA 0 21 - 10
e ud 0 80 - a5
TPLEZ ns |. 1 _0 0.4 4 0.5
TPHLL ns 1 9 0.2 .3 7.4
TZLHZ  * ns 1 7.5 0.3 .4 J.4
TE:L2 nx 1 I 0.3 2 0.3
Notes:

1/ The pean and standard deviation values were caleulated over the eight parts irradiaced in this testing. The control samples
remained constant throughout the testing and are pot lacluded in this table,

2/ Table IV provides radiatlen characteristics of parts at selected total dose exposures snd annealing treatments.
other rad’aticn exposures and annealing treatments is zvailable and can be obtalned uper request.

* The TPLEZ mezsuremenze for some of the parts at 10, 20, 50, and 100 krads were greater than 7.5 ns. However, these were naot
considered radiation induoced degradation, but were cavased by the recallbraticen of the autcmatie tester.
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Radiation Bias Circuit for %4AC0S8
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